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Preface

This book provides researchers and practitioners a forum to share research and best
practices in the application of human factors in business management and
leadership. Just as human factors have been applied to hardware, software, and the
built environment, there is now a growing interest in the management practices and
learning experiences. Principles of behavioral and cognitive science are extremely
relevant to the design of instructional content and the effective application of
technology to deliver the appropriate managerial and leadership experience. These
principles and best practices are important in corporate, higher education, and
military environments.

This book also aims to share and transfer not just knowledge, but share best
leadership and management science practices that is of real value in practical
terms—value that can help leaders ensure their organizations stay ahead of the
competition through continued innovation, strong competitive advantage, and
inspired leadership.

A total of thirteen sections are presented in this book. Each section contains
research papers that have been reviewed by members of the International Editorial
Board.

Human Factors, Business Management and Society

Section 1 Business Management and Efficiency
Section 2 Human Oriented Ecosystem Development and Community
Section 3 Human and Social Capital
Section 4 Sales and Marketing
Section 5 Business Development
Section 6 Sustainability
Section 7 Mining Industry
Section 8 Education
Section 9 Improving Quality
Section 10 Data and Analysis
Section 11 Work and Task Design

vii



Management and Leadership

Section 12 Management and Leadership
Section 13 Organizational Commitment

Business Management and Leadership

N. Baporikar, India
T. Barath, Hungary
C. Barsky, USA
R. Batko, Poland
R. DeCoster, UK
S. Glazek, Poland
W. Grudzewski, Poland
I. Hejduk, Poland
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Y. Kurata, Philippines
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A. Meszaros, Hungary
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M. Pillay, Australia
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A. Szopa, Poland
P. Vilarinho, Portugal
T. Winkler, Poland

Business Management and Society

T. Barath, Hungary
A. Bikfalvi, Spain
J. Bilbao, Spain
Y. Chang, Korea
J. Einolander, Finland
T. Eklund, Finland
P. Helo, Finland
H. Kalkis, Latvia
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Abstract. Innovation potential and the creation of new knowledge, which is con-
sidered to be one of the main drivers of economic development, is particularly
emphasized in region development [1–3]. However, in effect regions face signif-
icant barriers to the development of innovation and smart specialization. Despite
strong institutional support impulses, the current contribution of regions to national
competitiveness is debatable. As an example, the study analyses one of the regions
of the EUMember State Latvia (Vidzeme), its contribution to national productiv-
ity and the main obstacles to the development of the region’s innovations - smart
specialization. The results obtained in the context of a single region inductively
highlight the weaknesses of region economy concept and point to opportunities
for its improvement.

Keywords: Region competitiveness · Smart specialization · Region
development · Innovations · RIS3

1 Introduction

In the context of economic growth, region economy concept, based on the thesis that
regions are the most appropriate level to cope with global competition [4, 5] and that
region development is a prerequisite for economic growth and prosperity creation [6],
continues to prevail. The revealing of region economies has flourished in recent decades
[2, 7, 8]. Studying economic cycles, it has been found that innovations are the key to
economic growth and a new economic cycle [9, 10]. But despite that, over the past years,
investment in new projects has halved [11]. Complications in the national economy and
in the financial sector have encouraged societies and public authorities to work together
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to find new ways to solve problems [12]. The competitiveness of regions is associ-
ated with an increasing emphasis on the growth of competitive advantages. Innovation
potential and the creation of new knowledge, which is considered to be one of the main
drivers of economic development, is particularly emphasized in the growth of regions
[13, 14]. The concept of competitiveness is increasingly being extended to regional level.
Previously, regional policy has sought to make regions more competitive by attracting
internationally competitive companies, but these initiatives have had little success. The
search for a new approach to regional development is now mainly focused on mak-
ing local companies more competitive. This has led to regional “assets” as the source of
region competitiveness. One of themost up-to-date and cutting-edge approaches to com-
petitiveness stimulation is smart specialization, which is the transformation of economy
into higher added-value, productivity and a more efficient use of resources. Scientific
technology is increasingly becoming the major source of the creation of competitive
and sustainable benefits for both countries and regions [14]. It should be admitted that
the quality and quantity of innovations, created by entrepreneurs, is the key factor of
the efficiency of scientific technology [15]. Including the opportunities offered by the
modern technologies such as internet - it is less frequently used by the companies with
small turnover [16].

The OECD also stresses the need for countries to become more competitive if they
wish to maintain their economic position in relation to other industrialized or developing
countries and to respond to challenges such as productivity growth, e-commerce and
technologies [17]. Including involving young people in regional development - young
people in entrepreneurship has been on the agenda of the European Union since the
economic crisis [18, 19]. The OECD concept of competitiveness is being increasingly
extended to regional level. According to the OECD, a competitive region is the one
that can attract and retain successful companies and maintain or increase the standard
of living of the population of the region. Skilled labour and investments are shifting
from “uncompetitive” regions to the regions that are more competitive. Extending the
concept of competitiveness to the regional level has a major impact on the directions
of regional development [20]. Employees are one of the most important resources for
the success of the company. Digitalization and change of the labour market are new
circumstances for companies to face [21, 22]. One of the most up-to-date and cutting-
edge approaches to competitiveness is smart specialization, which is the transformation
of economy into higher added-value, productivity and a more efficient use of resources.
Smart specialization is connected with competitive advantages (existing and potential)
[23, 24].

The aim of the study is to promote an in-depth understanding of sustainable innova-
tion ecosystem in the areas of smart specialization in the regions, in order to be able to
efficiently increase innovation capacity outside the industrial centres of big cities. The
object of the research is Vidzeme, one of the four regions of Latvia, a member state of
the European Union.

Research methods used. The assessment of 127 regional experts from industrial,
academic, civic and governmental environments from February 2019 to October 2019,
selected within the Quadruple helix model approach, has been used in the study. In
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scope of the study 21 in-depth expert interview, 2 expert interviews and 6 thematic dis-
cussions have been conducted. Secondary data have been derived from official national
statistical databases. Quantitative and qualitativemethods of secondary and primary data
processing have been used.

2 Vidzeme Region Smart Specialization Area Development
Assessment

One of the basic indicators of smart specialization and innovations is the value-added,
created by the region. The European Commission has defined productivity as the output
derived from each input unit [24]. Productivity can refer to capital productivity, labour
productivity and resource productivity, depending on the investments considered, and
thus productivity as a labour force has different dimensions [25]. Only 4% of Latvia’s
total added-value is generated in Vidzeme, with the total adjusted level of growth in
Vidzeme being +3.5%, which is one-third slower than the country average (+4.8%)
and twice slower than the one of the capital city (Pieriga) region (+7.5%) (CAGR 2014-
2016). This is the second lowest figure in the country. In absolute figures, Vidzeme region
generated a total turnover of EUR 1.778 billion in 2016, providing the country with
EUR 488.7 million value-added. The increase in value-added per person productivity in
Vidzeme is +2.2% (CAGR 2014-2016), reaching 12.7 EUR per employee in 2016. In
Latvia, the total value-added increase per employee is +3.4%, which is about one-third
higher than in Vidzeme. The value-added per employee is in Riga region (20.1 EUR)
[26]. In terms of both value-added and labour productivity per employee, Vidzeme lags
behind Latvia’s average by one-third. In Vidzeme, manufacturing accounts for 41%
of the value-added, generated by businesses, followed by trade (20%) and services
(20%). Mining (+15.4%) and trade (+8.1%) have been the fastest growing sectors in
terms of value-added growth [27]. Newly established companies in Vidzeme region
have grown by 34% for the time period from 2014 to 2016, which means a positive trend
compared to the period from2007 to 2016. The number of newly established high-growth
companies by number of employees1 has also increased: +32% (CAGR 2014–2016).
However, the number of newly established high-growth companies in terms of revenues
has dropped: −16% (CAGR 2014–2016) [26, 27]. The mentioned indicators show an
increased activity of newly established companies in Vidzeme with low revenues, which
is the evidence of the willingness to establish companies and the lack of knowledge in
ensuring their revenues, which is related to the company’s ability to create and sell high
value-added products. The results of the study indicate that Vidzeme’s economy lacks a
higher growth stimulus and that economic model has changed little and is still based on
the advantages of low-cost competitiveness. In order to stimulate innovation growth in
the regions, Latvian public administration has carried out support activities in the period
from 2014 to 2020, assuming to increase the amount of attracted private investment in
R&D in the regions, which includes several measures for the industrial sector (SAM

1 CSB definition: A high-growth company is a company with an average annual growth rate of
at least 20% per year over a three-year period, where growth can be measured both in terms of
number of employees and revenues.
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1.2.1): (1) Aid for the development of new products and technologies, (2) Aid for the
improvement of technology transfer system, (3) Innovation vouchers for SMEs, (4) Aid
for the introduction of new products into manufacturing. There are few support projects
being implemented in Vidzeme region - only 5% of the total number approved in Latvia
[27, 28]. The innovation support is being used the most actively by the entrepreneurs
in Riga region, industrial area of the capital city, while the lowest activity in private
sector investments in R&D area is observed in Vidzeme region. As a result, not only
are Vidzeme organizations currently generating one of the lowest value-added in the
country, they are also relatively less involved in smart specialization support measures,
which indicates the continuation of the trend of the region’s lower growth compared to
the capital’s industrial area [29].

3 The Assessment of the Region’s Smart Specialization Support
Mechanisms

In order to evaluate in details the factors influencing the development of smart special-
ization, revealed in the research, and to identify the main barriers, a unique and special-
ized survey of entrepreneurs, management, academic and civic environment experts of
Vidzeme planning region has been made and 5 thematic expert discussions have been
conducted. A total of 127 executives and key professionals have been included in the
expert panel within a 9-month-long period. Two main impact groups have been distin-
guished: (1) Assessment of current level of information on the available smart specializa-
tion support measures in Vidzeme region, (2) Assessment of the significance of support
offered and provided by Latvian and EU governance institutions for smart specializa-
tion development and growth in the region. The assessment of the level of information
in the field of smart specialization indicates a critically low level of overall awareness
(arithmetic average 1.31 out of 5, where 5 indicates that information is complete and 0
indicates that information is not received). A high response variation coefficient (104%)
indicates that experts in some sectors are narrowly informed on support activities in their
particular area of smart specialization, while information on support activities in other
areas is lacking. This reveals a crucial need to promote a broader and a more general
level of information on support. As regards the significance of the support obtained, the
expert analysis indicates that the support offered and provided by the Latvian and EU
government institutions in the Vidzeme region for development and growth of smart spe-
cialization areas is rather significant than insignificant (arithmetic average 2.78 out of 5
points), however, the boundary is close to the value when the total support, according to
experts, is rather insignificant than significant. This conclusion is particularly surprising
in the area of financial aid, especially taking into account that the co-financing available
within some of innovation growth supporting instruments is as high as 90–100%. The
identified result is partly explained by the low level of information about the programs
and evident unclearness of what the program specifically provides to the entrepreneur, as
well as a clear understanding of the potential contribution of innovation to the company.
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4 Major Obstacles and Barriers to Smart Specialization Growth
in the Region

As the result of region’s assessment, SWOT and expert analysis the following three main
areas have been identified where Vidzeme region is currently facing the most significant
obstacles and which have been identified as significant barriers to the implementation
of smart specialization in Vidzeme region (Table 1).

Table 1. The main areas of obstacles for growth of smart specialization areas in Vidzeme region.
Source: Expert survey, conducted by the authors of the research in the target group.

No. The main obstacles to the development of smart specialization in
Vidzeme region

Assessment in points*

1. Entrepreneurship and innovation 3.69

2. Human resources 3.67

3. Cooperation between business, management, research and
education sectors

3.44

*Grade scale for Table 1 and Table 2: 0 - No obstacle, 1 - Obstacle is insignificant, 2 - Obstacle is
rather insignificant than significant, 3 - Obstacle is rather significant than insignificant, 4 - Obstacle
is significant, 5 - Obstacle is very significant.

Thus, entrepreneurship innovations and human resources as a result of the study
have been identified as the main areas that impede a faster growth of the region. The 5
most important specific obstacles have been separately distinguished: (1) Difficulties in
providing skilled labour in rural territories (the obstacle is very significant (arithmetic
average 4.53 out of 5 points, relatively low coefficient of variation (16%) showing a con-
sensus); (2) Lack of qualified labour (the obstacle is very significant (arithmetic average
4.53 out of 5 points, relatively low coefficient of variation (21%)); (3) Complexity of lan-
guage used in aid applications and reports which is difficult to understand (the obstacle
is significant (arithmetic average 4.13 out of 5 points, low coefficient of variation (22%),
indicating a consensus); (4) Bureaucratic burden of applying and receiving support (the
obstacle is very significant (arithmetic average 4.13 out of 5, relatively low coefficient of
variation (22%), indicating a consensus, (5) Outflow of talents and leaders (the obstacle
is very significant (arithmetic average 4.00 out of 5, relatively low coefficient of variation
(21%), indicating a consensus).

The Table 2 below summarizes the 10 most significant specific obstacles to the
growth of smart specialization development in the region:

As in the case study, Vidzeme region, in order to ensure the development of smart
specialization and competitiveness, it is necessary to significantly enhance communica-
tion in the target groups, significantly improving the information on smart specialization
support activities in the region to wider target groups, it is necessary to support the
availability of qualified labour, to significantly increase the level of awareness of com-
panies and organizations on automation and digitalisation opportunities, to significantly
reduce the bureaucratic burden of obtaining support and to develop mechanisms to help
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Table 2. The main specific obstacles for growth of smart specialization areas in Vidzeme region.
Source: Expert survey, conducted by the authors of the research in the target group.

No. The main areas of obstacles
for growth of smart
specialization areas in
Vidzeme region

Assessment in points (see
footnote 2)

Coefficient of variation

X CV

1. Difficulties in providing
skilled labour in rural
territories

4.53 16%

2. Lack of qualified labour 4.20 21%

3. Bureaucratic burden of
applying and receiving
support

4.13 22%

4. Bureaucratic burden of
applying and receiving
support

4.13 22%

5. Outflow of talents and leaders 4.00 21%

6. Lack of understanding of
market/s demand for
innovations

3.93 22%

7. Lack of financial resources of
SMEs to implement
innovations

3.87 31%

8. Lack of financial resources of
SMEs for R&D

3.80 33%

9. Difficulties in attracting
global leaders

3.80 28%

10. Insufficient understanding of
the available support tools

3.73 29%

the region to attract highly qualified talents and leaders with a significant potential to
influence the region’s growth vector. By identifying the major obstacles to a more pro-
ductive introduction of smart specialization and competitiveness growth in the region,
basic information has been obtained to assess the region’s competitiveness opportunities
in the future and to develop an action plan to ensure it. As the result of the research it
can be concluded that the issue of the region’s current ability to perceive the support
provided is as important as the issue of strengthening the innovation capacity of the
regions centrifugally, and, according to the case study of the specific region, the former
is insufficient. The issue of sufficiently educated and innovative human capital and busi-
ness environment in the region, which is able to turn the support provided into productive
service and product, remains open. The study outlines the issue of choosing the most
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efficient institutional actions to strengthen regional competitiveness by push or pull2

approaches - whether educating the region’s existing human capital and business inno-
vation capacity public administration sector actions is more efficient than redirecting the
innovative companies, already existing in the centres, to the regions, obtaining a faster
growth in the regions as a result.
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Abstract. The absence of a universal measurement of marketing productivity
highlights an inability to measure the influence of marketing assets on company
results. It is important, therefore, to develop measures and quantifiable models of
marketing productivity, making it possible to understand and evaluate company
performance. Following a review of the literature on the topic, this paper sets forth
a TheoreticalModel ofMarketing Productivity (MTPM), to serve as a base for car-
rying out measurements of productivity through the identification of their determi-
nant variables. The obtained results establish that marketing resources, financial
performance, and price all exercise a positive effect on marketing productivity,
while market-based assets exercise a negative effect.

Keywords: Marketing productivity · Retail business · Financial performance

1 Introduction

From the Neoclassic Theory of Economics, productivity represents the conversion, in
economic terms of the input to a process (work, capital) to the desirable output in terms
of the output sought (sales, earnings) [1]. This relationship is expressed and maintained
over time in different existing definitions: measurement of efficiency as a combination of
the uses of productive resources, including capital and labor [2]; the ratio between units
of obtained results and units of effort or necessary expenditures in order to obtain the
output [3]; the relationship established between production (output) and consumption
(input), both measured in physical units [4].

Marketing productivity is understood to mean the quantifiable added value of the
function of marketing with regard to investments [5]. Thus, the achievement of a higher
level of productivity by a company will correspond to suitable returns, as much in terms
of benefits as in the value created for customers [6]. Although conceptual and operational
definitions ofmarketing productivity exist, there is no agreement on a universal definition
[5]. For example, [7] defines marketing productivity as the ratio between the effect
produced and the energy spent, which, from the point of view of marketing, would be
the ratio of sales or net benefits (effect produced) to the costs of marketing (energy spent)
for a specific segment of business; [8] understand it as the ratio of output, or production
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results, to the corresponding inputs (economic resources), both during a given period
of time, and [9] define it as the relative price of participation in the market over the
marketing costs of the company.

As has been noted, one of the main problems associated with the measurement
of marketing productivity is derived from the intangibility of its variables [10], which
makes it difficult to justify the investments destined for productive increases, and even to
maintain adequate levels of productivity. In order tomake this justification, it is necessary
to be able to quantitatively measure marketing productivity so that the viability and
usefulness of its activities can be justified [5, 10, 11].

2 Theoretical Framework

It is necessary to establish the factors that determinemarketing productivity as a first step
in carrying out its measurement. Price is one of these factors, since in order to raise the
level of marketing productivity, it is necessary to take into account all activities that have
an impact on the acquisition and retention of customers [5]. Thus,marketing productivity
could be increased by controlling such aspects as sales, product development, advertising
and, of course, by defining suitable pricing levels [12]. Determining price levels allows
organizations to increase their level of customer retention in order to be able to count on
adequate budgets that allow them to carry out the marketing activities necessary to reach
their proposed objectives [13]. Therefore, a positive relationship can be seen between
price and companies’ marketing productivity [5], taking into account that prices must
maintain the levels of customer satisfaction and retention, in addition to fulfilling the
profitability objectives of the organization. The idea consists of defining price levels with
the goal of keeping customers satisfied in the long term [14], and not to attempt to fulfill
only one function of the maximization of prices. This allows us to establish the first
hypothesis of the investigation: Hypothesis 1: Price levels defined by the organization
will positively affect marketing productivity.

The marketing assets of organizations that affect marketing productivity can be clas-
sified by diverse criteria; for example, the degree of tangibility of their attributes, and
their physical or human, intellectual or capital performance. That is to say, these assets
gather all that can be used to attain a competitive advantage in the markets. Given the
complexity of measurement of these concepts, and to facilitate their description and later
measurement, in addition to associating and identifying marketing resources with mar-
keting assets, [15], define the concepts as i) base market assets and ii) marketing support
resources. The first are those that can be delivered directly in the market, and the second
are those that allow the development of activities that contribute indirectly to generating
a competitive advantage. Base market assets consider four elements: i) the ability to
identify what the customer wants, creating suitable relationships; ii) the reputation and
credibility of the organization among its customers, suppliers and distributors; iii) the
ability to innovate in the market, and iv) the human resources of the organization that
generate staff development and increase employee loyalty and motivation. Marketing
support resources incorporate two elements, the marketing culture of the organization,
and the ability ofmanagement to conduct, coordinate andmotivate these activities. Thus,
in a company that is oriented to the market, the resources fit the organization, based on
experience and tacit understanding, making it difficult for competitors to copy or imitate.
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The results of the study by [15], demonstrate a negative correlation between mar-
ket orientation and active reputation. This correlation arises from the fact that well-
established companies in the market, with a high reputation and an offer of well-known
brands, can becomemyopic, failing to be alert to the signs that the media gives them and,
in some cases, can become complacent. The earlier success of these companies leads
them to a certain degree of arrogance, thus neglecting the market. The other negative
relationship that exists is produced between the assets of human resources and financial
performance that are indirectly linked through customer performance, which underlines
the importance of motivation and training of staff to prevent company effectiveness
from being adversely affected. Thus, those investments that companies undertake in base
market-based assets will have a negative effect on financial performance and on market-
ing productivity. Thus, we establish: Hypothesis 2: Investments in market-based assets
will negatively affect financial performance. Hypothesis 3: Investments in market-based
assets will negatively affect marketing productivity.

Company resources or marketing assets can also affect marketing productivity [11].
Marketing assets are found to be focused on the value of customers to the company,
enhancing company value in the long term, and directly and positively affecting its cost-
effectiveness. Generally, resources or marketing assets tend to be grouped in the value
of the brand and the value of the customer. The value of the brand corresponds to the
knowledge that the customer has of the brand, which would produce an intermittent
increase in cash flow, as a response to brand awareness by the customer [16], and the
value of the customer is defined as the sum of the net present value of his life cycle.
Notable among studies of the positive effect that brand value has on the market value of
the company, are those by [17], who calculate the fraction of cash flowof the organization
that is attributed to the brand value, and by [18], who relate the brand value to the ROI,
finding a positive relationship between the variations presented in the brand value and
the value of marketing activities. With regard to customer value, [15] emphasize that
it should be one of the main focal points of companies’ marketing activities, which
should be developed so as to identify customers of greater value, to decrease the costs
of acquisition, and to devise marketing projects. [19] present a structure that allows
the understanding of the way in which customer value affects shareholder value, using
the value of the customer as an intermediary [11]. Thus, we establish: Hypothesis 4:
Marketing resources will positively affect financial impact or performance. Hypothesis
5: Marketing resources will positively affect marketing productivity.

The fourth determinant of marketing productivity corresponds to the investments in
marketingmade by the company.When thinking about reducing costs, themain objective
tends to refer to marketing activities, since these are the easiest to justify. It must be taken
into account that, if a company opts for an increase in productivity, complications arise
from its measurement, especially in the service sector, due to the intangibility of its
product [10]. Therefore, to avoid decreases in marketing investments, adequate levels
of productivity should be maintained. If it were possible to measure this productivity
quantitatively, the viability of marketing activities could be demonstrated, considering
these more as an investment than as an expense. It is necessary to point out that care must
be taken, lest the functions of marketing become routine, since they can be absorbed by
other business functions, thus creating the perception that greater expenditures on this
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activity decrease marketing productivity [5]. Therefore: Hypothesis 6: The investments
in marketing by the company that are directly associated with marketing activities of
the organization will negatively affect financial impact or performance. Hypothesis 7:
Marketing investments undertaken by the company that are directly associated with
marketing activities of the organization will negatively affect marketing productivity.

A measurable result of the previously analyzed factors, investments in marketing,
marketing resources and marketing-based assets, is financial impact or performance [11,
15]. Thus, there will be a positive relationship between the financial performance of the
company and its marketing productivity [11, 17]. Financial performance can be mea-
sured by the ratio ROI, since, despite the fact that this indicator only provides results
in the short term, it allows us to consider marketing expenses as an investment, mea-
suring financial returns through marginal profit, which are in turn measured through
percentage increment. This allows the inclusion not only of the increases in income
of the organization but also the expenditures necessary to reach them [11]. In the lit-
erature of marketing productivity, the rationale most employed for its measurement is
marketing expenses measured through the factor of work. On the other hand, the out-
put predominantly employed as numerator considers the added value of companies in
economic terms [20]. Thus, an increase in the financial impact or performance of the
companywill lead to an increase inmarketing productivity. That is to say, if the company
obtains greater financial profitability, it is due to the fact that it has invested correctly in
marketing activities. This relationship gives rise to the next hypothesis of our research:
Hypothesis 8: The increase in the financial performance of the company will increase
marketing productivity.

The necessity to analyze the efficiency and effectiveness of marketing productivity
emerges when the expenditures of marketing in the total cost of the company increase,
which could cause a loss of competitiveness. There are various strategies to achieve
appropriate levels of productivity; for example, through the more efficient use of com-
pany resources or the maximizing over time of the ROI. Another way of achieving
suitable levels of productivity consists of including concepts of efficiency and effective-
ness in the company’s marketing productivity, with the goal of developing a productive
marketing structure [5]. Therefore: Hypothesis 9: Marketing productivity is positively
related to technical efficiency.

3 Methodology and Results

In order to validate the proposed MTPM in the services sector, an application is made
to the Spanish retail business sector. The database used has been obtained from SABI
(System of Analysis of Iberian Balance Sheets). At the time the study was carried out,
the SABI database contained a record of the accounts, ratios, activities, stockholders and
investee companies of more than 1,000,000 Spanish companies and 250,000 Portuguese
companies. Spanish retail companies were selected, using the classification established
by the Codes of National Classification of Economic Activities (CNAE). According to
this criterion, the companies selected belong to “Retail business, except Motor Vehicles,
Motorcycles and Mopeds; Repair of Personal Effects and Household Equipment.”

Determining the factors that influence levels of performance as well as quantifying
their influence is done through a cross section of econometric methodologies and panel
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data. Specifically, through the cross-section models, static or permanent characteristics
of the Spanish retail business sector are taken into account and, through the panelmodels,
temporal effects of this sector are considered [21, 22].

The MTPM will be validated for the specific case of the Spanish retail business
sector, measuring marketing productivity through the productivity of the work factor.
The economic model that serves as the basis is that of Cobb-Douglas [1]. As has been
established in MTPM, the dependent variable used is marketing productivity, and the
independent variables are the number of employees, the marginal benefit (percentage
increase), and total assets, as a measurement of capital.

To validate the model, various tests are employed: White’s test to contrast het-
eroskedasticity, the Durbin-Watson test to contrast auto-correlation, and the Jarque-Bera
test to verify the normality of the residuals. The obtained results for these tests validate
the hypotheses of the proposed model of regressions [23, 24].

Thus, the productivity model based on the Cobb-Douglas function is specified in the
following way:

MarketingProductivity (V .A./Staff Expenditure) = e(−2.49) ∗ Number of Employees−0.14∗
MarginalBenefit0.075 ∗ TotalAssets0.22

(1)

All the variables incorporated in the model are highly explanatory of the produc-
tivity of the retail companies of the sample in the period 2010 (AdjustedR2 = 45%;
F-statistic = 25.62, P-value = 0.0000, α = 0.01; White: F-statistic = 3.76, P-value =
0.0022; Durbin-Watson = 1.968, dL = 1.421, dU = 1.670, α = 0.01). While the num-
ber of employees negatively affects the productivity of the retail companies, the total
of assets and marginal benefits has a positive effect. These results allow the validation
of the hypotheses proposed for the MTPM in the Spanish retail business sector, with
the exception of the hypothesis that relates the variable price to marketing productivity,
since it has not been able to be tested in this model.

The major influence on marketing productivity is exerted by marketing resources,
measured by total assets, which produces an increase of 0.22% in productivity if the
total assets are increased by 1%. The effect of market-based assets, measured through
the number of employees, has a negative effect on marketing productivity presented in
the MTPM, since an increase of 1% in the number of employees produces a decrease of
0.14% in marketing productivity.

An increase of 1% in the marginal benefit produces an increase of 0.075% in mar-
keting productivity, thus validating the use of marginal benefit as a proxy variable of
marketing productivity, since the resulting sign is more significant than the value of the
relationship.

4 Conclusions

Since a non-productive use of company resources has direct negative effects on benefits
and profitability, the research developed is especially significant. The main objective of
this research, constituting its principal value, is the proposal and validation of models of
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measurement of the impact ofmarketing resources on thefinancial positionof companies,
thus allowing an explanationof the relationships that exist among the distinct components
of the marketing productivity of organizations.

Among the limitations of the research are the size of the sample, the geographic
sphere analyzed (Spain) and dealing with an analysis that does not consider the specific
situation of each individual company within the sample. In addition, due to a lack of
the necessary information in the database, it was not possible to contrast the influence
of investments in marketing by the companies, nor to measure the technical efficiency
of companies in the sector. Another limitation was the lack of qualitative information
available in the database studied, which could have permitted the incorporation of these
measurements in the theoretical models presented. These limitations highlight the neces-
sity for all research to rely on databases as complete as possible; they open the way to
broadening the study to other databases, and in other geographic, sectorial and business
contexts, in which the inclusion of all relevant financial and accounting indicators may
be feasible.
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Abstract. To investigate the downstream internal competition and its effect on
firm’s performance comprehensive literature review has been conducted. The con-
centration is on recognized social dimensions, similar focus is on communica-
tions, interactions and interrelationship between departments and business units.
The Integration of intra-organizational competition and internal social compari-
son balances the literature review. Although it is quite controversial to practice
and encourage internal competition having it’s sustained effect on behavioral of
employees. The basis of literature review relies on human tendency to compare and
coordinate work activities inside firm’s boundaries. The literature emphasizes on
the link between the construct of intra-organizational competition and barriers for
employees to function effectively. TheAuthor concluded that there is a lack of sys-
tematic literature review which aims to test theoretical link between downstream
product market competition affecting employee’s contribution towards “firms per-
formance” from organizational point of view as per author’s current knowledge
and available information.

Keywords: Intra-organization · Competition ·Working environment ·
Downstream · Performance

1 Introduction

The theoretical framework of research has focus on two major variables and critical fac-
tors that affects the working environment within firm due to intra-organizational strategy
of competitive behavior implemented by employers’ that foster “Intra-organizational
competition”. Intra-organizational competition is the resultant of intra-organizational
social comparison that exists between individuals, divisions and team leaders [1].
It is a process that emerges during period of time. The internal social comparison
give rise to competitive behavior that intern leads to internal competition followed by
intra-organizational competition (Fig. 1).
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Fig. 1. Transition process of Intra-organizational competition [1].

The psychology of social comparison is influenced by the process of interaction
between individuals at workplace. Stakeholders holders such as employees, managers,
supervisors compare individual abilities. The action and reaction between workers shape
working environment and affects behavior [2].

The authors revealed social comparison have three main variables that increases
comparison concerns [3]. First it intensifieswith the relevance of performance dimension
to the participant [4] such as performance in sports, profession, income and academics.
Second is the degree of the participant’s similarity to the target [5, 6]meaning that similar
rivals exhibit greater comparison concerns than those less similar ones. Third variable is
the degree of the Participant’s relationship closeness to the target [7] where comparison
concerns are stronger when the target is interpersonally close and interact regularly such
as colleagues and subordinates.

When situational factors collide with individual factors it gives rise to compari-
son concerns followed by competitive behavior (Fig. 2). It turns out these competitive
behavior forms social aspirations for achieving better salary, remuneration, increment
and promotions in job. In the event of internal competition, the role of business admin-
istration has been critically scrutinized from the employee’s perspective. Some of the
examples of sustaining competitive environment deployed by Google and Microsoft
use leader boards or stack ranking to encourage employees for better performance. Not
all employees are competition ready. The intra-organizational competition affects their
behavior and diminishes their response time to the situation prevailing in working envi-
ronment. The effects are treating colleagues as competitors, sense of rivalry starts devel-
oping between subordinates, as a result tension mounts, and behavioral attitude reflects
uneasiness [1]. Many authors have revealed in their studies based on macro and micro
level analysis looking at social comparisons identified potential damaging effects about
the culture of these organizations fosters unethical behavior to improve an individual’s
standing that also includes envy, dishonest behavior [9] and potentially excessive risk
taking [10]. The criticism of intra-organizational competition raises question, whether
is it beneficial to encourage or to discard social comparison. If it is encouraged, how far
organizations can proceed and if it is restricted what will be the limits or boundaries can
be drawn so it cannot escalate further.

On the other side intra-organizational competition has yield many advantages for
organization’s performance [11, 12]. In contrast to the relative nature of employees it
has been found out the efforts are much higher from them when they indulge themselves
in competition spirit and felt like competitors among themselves [6].

There are organizations listed in fortune 500 use intra-organizational competition to
ensure performance and growth. For e.g. [1] General Electric Corporation, use internal
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Fig. 2. The social comparison model of competition [8], The basic building blocks of individual
factors, encompassed by situational factor together influenced the degree of comparison concerns
develop competitive behavior.

competition as a strategic tool for enhancing productivity, utilizing resources efficiently
and improving the effectiveness of their business operations. [13] “internal competition
between divisions, business units and individuals for performance, bonus and promo-
tion is a fundamental feature of management system in GMC’s organizational culture”.
According to [14] many firms have made critical decisions regarding the ‘allocation
of resources’ for competing internally and use it as one of the major instruments for
“strategic investment opportunity”. Proctor & Gamble, IBM, Digital, Johnson & John-
son, Wang, and Hewlett-Packard use one or another form of direct internal competition
[15].

Fuji Xerox, Ericsson and Lucent [16]; Motorola [17] Rubbermaid’s management
strategy focus on creating great deal of direct internal competition. “Competition
between teams and business units for resources is healthy in DuPont” the emphasize
is on selling new ideas to administrators by building internal support and then force pro-
moter for the availability of resources and in Fidelity competition between two teams
for same opportunity encourages fertile internal competitive environment [18].

2 Theoretical Approach and Methodology

The existence and presence of internal social comparison give rise to intra-organizational
competition in and it is quite challenging to investigate empirically. To establishing
ground theories for constructing stable research framework systematic approach and
effective methodology has been used. The construct of intra-organizational competition
is primarily based on internal social comparison between employeesworkingwithin firm
either in team or on individual assignments. For the purpose of research, a systematic
literature review has been conducted, many publications have been explored through
scrutinizing recognized scientific academic journals during the period of 1950’s till
date (Table 1). The search criteria include the use of key terminologies taken from
research title and specific sentences has been used to found out mandatory Literatures
of Intra-organizational competition and comparisons.

There are many factors considered for the purpose of selecting the relevant article
reviews (Table 2).

From Table 2 the total number of articles collected and considered for studies stands
out to 47. Table 3 represents the category of articles collected for the purpose of research.

After the process of selection and collecting various relevant and recognized articles
following analysis has been done in consideration to the two major variables used in
research. Enlisting author’s research on the factors related with intra-organizational
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Table 1. Methodology of selected articles

Terminology Google Scholar Emerald Insight EBSCO Science Direct

Intra-organizational competition
between employees in firm

25 13 15 17

Intra-organizational
Comparison between employees
in team

22 15 12 21

Internal social comparison
between employees within firm

12 17 18 23

Downstream product market
competition between employees

15 9 8 11

Table 2. Selection of reviewed articles

Abstract
reading/Full
revision of
article

Literature
review/Research
methodology

Conceptual
framework

Quantitative
analysis/Qualitative
analysis

Implication/Limitation Future
research

198/221 207/188 175 167/72 145/157 212

Table 3. Collection of reviewed articles

Literature
review

Case
study

Survey Interview Modelling Stat.
ana.

Test/exp. Tool/concept

19 7 17 11 9 28 22 13

competition and internal social comparison. It establishes the link between intra-
organizational competition and internal social comparison. The literatures considered
for study has been associated with downstream product market competition (Table 4).

The degree of separation between competition and comparison is very marginal.
Issues regarding critical factor such as remuneration, ethical behavior and jealousy inten-
sify competition between fellow members and colleagues. It has a definite impact on
the capacity of employees to perform. In context cooperation and coordination can be
compromised with in the team and between the functionality of various departments.
The significance of wage cut, and wage rise determines the effort level of subordinated
working within team or in other departments.

Under these circumstances an employeeworking for an employermight pull back the
efforts which is required for optimum productivity. The commonalities such as increase
in wages results in increase of performance and reduction in wages resulting in reduction
of performance. Also, it has been observed the level of competition between fewworkers
is less as compared to the intensity of competition among large group of workers.
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Table 4. Intra-organizational competition V Internal social comparison

References Theory & Concept Variable & Sample Data collection &
Analysis

Research
implication &
Findings

Baumann,
O., Eggers,
J. P., &
Stieglitz,
N., (2019)
[1]

Upstream social
comparison
influencing
downstream
product market
competition

Intra-organizational
competition,
Managerial ability,
allocation of
resources,
Performance and
adaptation. N = 10
business units, R =
50 resources
allocation, 1000
times step analysis
of 10000
replication

Survey methods for
quantitative analysis
and data collection has
been used.
Long-normal
distribution, Mean,
standard deviation,
Robustness testing by
using hybrid
benchmarking and
linear combination

Upstream social
comparison affects
firm-level outcome
and the effects
were related to
downstream
product market
competition are
complementary.
Workers
benchmark their
performance
against each other
has overall
implications on
firm’s performance

Mena, C.,
Humphries,
A. S., &
Wilding,
R., (2009)
[20]

Based on the
concept of
Inter-organization
and
Intra-organizational
relationship

Market
Transaction, Open
market
negotiations, Price
adversarial, and
Supply chain
collaboration. 29
respondents form
brewing and 17
respondents form
case related to
poultry were used

38 closed ended
questions with
five-point Likert scale
has been used for
analysis

Intra-organizational
relationships have
lower levels of
collaboration than
inter-organizational
ones. These two
types of
relationship
contradict the
validity and
generalizability of
relationship

Hu,
Songcui;
He, Zi-Lin;
Blettner,
Daniela P.;
Bettis,
Richard A.,
(2017) [22]

Behavioral Theory
highlights the
crucial role of
social comparisons
in attention
allocation of
adaptive aspirations
from social
reference and
political reference
point of view

Social reference,
political reference,
social comparison,
consistent and
inconsistent
feedback. 267
German magazines
from 1972 to 2010,
belong to 60
different publishers
in 21 different
categories. Final
sample of 11,675
observations from
156 magazines

Interviews with 10
managers of magazines
and three publishers. A
grid search to estimate
attention weights along
with linear
programming and non-
linear functions has
been taken into
consideration.
Regression analysis has
been carried out

Comparing
performance with 2
reference point
gives consistent or
inconsistent result.
consistent feedback
leads to more
attention to
experience while
inconsistent
feedback result in
more attention to
social reference. As
a result, political
reference point play
an important role

(continued)



Downstream Intra-organizational Product Market Competition Between Employees 23

Table 4. (continued)

References Theory & Concept Variable & Sample Data collection &
Analysis

Research
implication &
Findings

Benndorf,
V., Rau,
Holger A.,
(2012) [19]

Based on the
competition
analyses between
workers in a
gift-exchange
experiment where
two workers hired
by the same
employer

Only one employee
per employer. 3
firms, 3 employer
and 3 employees in
a SET of 54 and in
MET 36, overall,
90 participants

Experimental approach
has been used to gather
data through
tournament incentive.
Two-sided Mann
Whitney test has been
performed along with
regression analysis

Employing more
than one worker
clearly improves
the effort level of
other employees.
Multiple employees
feel the competitive
pressure and they
increase effort level

Charness,
G., and
Kuhn, P.,
(2007) [21]

Workers behavior
in an efficiency
wage environment
in which
co-workers’ wages
can influence
worker’s effort.
Theoretical,
experiment shows
increase in
workers’ response
to co- workers’
wages leads to
profit

Offered Wages,
Effort cost and
revenue,
Public-Wage
Regime, Co-worker
Wage Offers.
University of
California, Santa
Barbara, 18
students
participated in 4
sessions, 15
students in one of
the sessions, and 12
in two sessions

Participants were
recruited using an e-
mails. Since no person
participated in more
than one session, there
were thus 111 different
participants. Efforts
cost and revenue were
calculated through
linear programming.
Regression analysis
and mean values were
calculated

3 out of 6
specifications
estimated the effect
of relative wages
on a low-productive
worker’s effort is
negative. counter to
what one would
expect from other
case but in all cases
the effect is
statistically
insignificant. In
conclusion
widespread
intuition jealousy
play a key role in
workplace

Cohn, A.,
Ernst, F.,
Herrmann,
B.,
Schneider,
F., (2011)
[23]

A randomized field
experiment to
examine how
workers respond to
wage cuts, and
whether their
response depends
on the wages paid
to co-workers.
Workers performed
identical individual
tasks and received
the same
performance in an
hourly wage

Social comparison,
Wage in Fairness,
Incentives offered,
Relative
performance.
sample consists of
96 workers in 48
teams

Implementation of
difference-in-difference
setup with a pre-and
post-intervention
phase. Standard error
of the mean deviation
showing average
treatment effects on
individual work
performance. Also, the
logarithmic average
performance showing
standard errors and
cluster over teams
followed by the
descriptive statistical
analysis

General wage cut
reduced workers’
performance by
15% relative to the
baseline treatment,
while those
workers whose
wages were
lowered in the
unilateral wage cut
treatment reduced
their performance
by 34%. Result
suggests that social
comparison can
have powerful and
large effects on
worker behavior
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3 Conclusion

Intra-organizational competition in the context of internal social comparison escalates
when individuals within organizations compares their relative standing. The literatures
which has been used for research pointed out downstream product market competition
based on facts and figures associated with their attitude and ability to make contribution
towards the firm’s performance.

The team dynamics can change while working in downstream production capacity
as two team gets locked to develop products or willing to solve similar operational chal-
lenges leads to duplication of cost and authority of command. Another important factor
which has most likely impact on the outcomes of firm’s performance is managerial capa-
bility to integrate the level of competition and individual’s ability to perform positively.
The balance between the expected level of competition and perform has been critically
examined by researchers. There are questions on execution of intra-organizational com-
petition affecting employee’s behavior. These firms either cultivate irrational behavior,
excessive risk taking can turn colleagues into competitors or successfully developed an
environment for mutual growth and co-existence.
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Abstract. In this study, we provide novel insight into operating and maintaining
a heterogeneous and expanding vehicle fleet in a smart city environment. Smart
mobility is booming and comprises an important part of the development of smart
cities. City bikes are already widely used in many cities and new types of vehicle,
such as scooters, have already entered the market. Smart mobility systems also
create new infrastructure in cities that requires daily operation and maintenance.
Poorly managed operation and maintenance causes low usage of smart mobility
systems and on the other side, can be very costly to cities. Therefore, we provide a
novel method according to Industry 4.0 standards to manage the challenges with
the help of an open platform that connects smart mobility systems and service
providers.

Keywords: Smart mobility · Digital ecosystem · Industry 4.0 · Smart services

1 Introduction

Smart mobility is an extension to the traditional public transport system and therefore
has an important role in supporting the functioning of an urban area. Smart mobility
has emerged to address challenges that affect the quality of life in cities, such as traffic
congestion and excessive time to travel across the city, which have a negative impact
on citizens’ work-life balance, the cost of public transport services, etc. (Benevolo et al.
2016). Smart mobility systems also create new infrastructure in cities that requires daily
operation and maintenance. There is a risk that if the new infrastructure is poorly man-
aged, it will be costly to operate and maintain, and the quality of life of citizens may
not improve as imagined. In order for the smart mobility to provide value for money
(Grönlund et al. 2011; Midwinter 1994) it should be economical, efficient and effective.
The economy perspective deals with how well the costs of resources are minimized in
resource integration. Efficiency relates to the relationship between output and input used
to co-produce the service, in other words, providing a specified volume and quality of
service with the lowest level of resources capable of meeting the specification (Grönlund
et al. 2011). Effectiveness focuses on the extent to which the organization, i.e., the smart
city, can achieve its objectives (Jussila et al. 2017). Building on existing research, we
aimed to answer the following research questions:
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– How to create an open ecosystem that is economical, efficient and effective regarding
operation and maintenance for the smart mobility system.

– Canwe apply the I4.0 reference architecture RAMI 4.0 and IIRA to the smart mobility
system and how do they support interoperability?

2 Theoretical Background

2.1 Operation and Maintenance of Smart Mobility Systems

New business models that utilize a sharing economy model in the mobility market have
gained momentum in many cities (Acquier et al. 2019; Hamari et al. 2016; Yin et al.
2019). One example of a sharing economy model is the bike-sharing system, which has
experienced a tremendous boom in many cities (Loidl et al. 2019). Consequently, we
can state that the market for different mobility solutions using a sharing economy model
is growing rapidly. In this paper, we use the term smart mobility system to describe
an overall system containing two or more mobility solutions for sharing purposes. In
practice, this could be two different bike-sharing systems used in one city or it could
also be one bike-sharing system and one scooter-sharing system used in parallel in the
same location.

Naturally, this opens new business opportunities. One such opportunity is smart
mobility system operation and maintenance, since companies providing transport ser-
vices do not always have the capability to operate and maintain their vehicle fleet effec-
tively. The core competence for the transport service providers is different from that
required for the technical operation and maintenance of the fleet. Consequently, there
are companies focusing on this new niche market, providing vehicle fleet operation and
maintenance. In the literature, there are several studies on managing mobility as part of
a sharing economy for mobility users, along with methods of mobility system planning
(Docherty et al. 2018; Faber et al. 2018; Ji et al. 2014; Loidl et al. 2019). On the other
hand, there is a gap in the literature relating to the successful operation and maintenance
of smart mobility systems.

The operation and maintenance of smart mobility systems fits well into the plat-
form economy model, because there are consumers for the maintenance (vehicles) and
providers of the maintenance (maintenance personnel) (Pulkkinen et al. 2019). Due to
the emergence and exploitation of the platform economy, new ways of co-creating value
in the business ecosystem have been created. This has led to the development of the
digital business ecosystem concept, which combines the two main tiers of digital plat-
forms and the business ecosystem, and is defined as a “sociotechnical environment of
individuals, organizations and digital technologies with collaborative and comparative
relationships, aiming to co-create value through shared digital platforms” (Senyo et al.
2019).

2.2 I4.0 Reference Architecture IIRA and RAMI 4.0

A strategic initiative called “Industrie 4.0” (I4.0) was first proposed by the German
government in 2012, when they launched the “High-Tech Strategy 2020 Action Plan”
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with the aim of improving Germany’s industry competitiveness against growing Asian
economies (Thoben et al. 2017; Wang et al. 2016). The key point in approaching I4.0
is cyber-physical-systems (CPSs), which refer to a new generation of systems which
consist of both a physical and integrated computational part (Letichevsky et al. 2017).
The computational part is implemented by connecting the physical part to the cloud,
which opens new possibilities for interaction with humans and other machines. Actually,
this new way of interacting between different systems creates a so-called “system of
systems”, in which several CPSs are connected (Porter and Heppelmann 2014) and this
enables new functionalities to optimize its operation.

Fig. 1. ReferenceArchitecturalModel Industrie (RAMI 4.0) and the Industrial Internet Reference
Architecture (IIRA).

Naturally, interoperability ismandatory in the system of systems in order to approach
I4.0, otherwise individual systems and entities are in silos without the possibility of
having shared functionalities. However, research and real industrial cases have shown
that each solution tends to provide its own infrastructure without standardized interfaces,
leading to an interoperability issue (Lelli 2019; Noura et al. 2019). Therefore, the current
landscape is suffering from fragmentation with many proprietary platforms and vendors
competing with their own solution (Sotres et al. 2019).

Two major standardization frameworks for industrial Internet architecture are the
Reference Architectural Model Industrie (RAMI 4.0) and the Industrial Internet Ref-
erence Architecture (IIRA), which aim to extend industry interoperability through a
high level of abstraction (Pedone and Mezgár 2018). Reference Architectural Model
Industrie 4.0 provides features and patterns derived from the manufacturing domain and
IIRA is more general and applicable in different domains. The two models are not pre-
cisely comparable, but both architecture models are presented in Fig. 1, which shows
the corresponding features of both architectures.
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3 Case Study

There is an ongoing research project called “Traffic 4.0” in the city of Hämeenlinna in
Finland. The project aims to create new models for transportation that will be put into
use later by the city. One pilot is the city bike system, which includes 14 bikes and three
stations and has been in test operation since April 2019 until the spring of 2020.

The city bike system requires continuous operation and maintenance to ensure the
usability of the bikes. In addition to the normal daily maintenance the bikes require,
one example of a necessary operational task is balancing the bikes between different
stations. Naturally, there are several other tasks, such as charging the batteries for the
station and bikes, retrieving broken bikes, changing winter and summer tires, etc.

The city bike system consists of bikes, stations and the cloud part. All necessary data
from the whole system are stored in the cloud, including important information about
operation and maintenance tasks. Accordingly, we can state that the city bike system
is a typical proprietary CPS, which together with other used technologies, creates the
smart mobility system. Economical, efficient and effective operation and maintenance
is required to integrate all CPSs to one platform.

Exploitation of the I4.0 paradigm to create an open interoperable ecosystem for
the operation and maintenance of the smart mobility system requires the availability
of adequate information across all technologies (i.e., system of systems), which is the
result of the aggregation of data from various heterogeneous clouds, often under a real-
time condition. This requires a digital platform for an efficient, secure and dependable
information management infrastructure. On the other hand, solutions to ensure interop-
erability between the platform and technologies with a reasonable engineering cost are
mandatory to ensure a sustainable ecosystem for efficient and high-quality operation and
maintenance execution in the long run.

Next, we applied IIRA and RAMI 4.0 to create a standard-oriented open architecture
for the smart mobility system presented in Fig. 2. According to IIRA, the smart mobility
system consists of three tiers: an edge tier, platform tier and enterprise tier, and three
functional domains: a proximity network, access network and service network. The edge
tier is responsible for collecting data from vehicles through sensors and gateways using
a proximity network and stores data to the vehicle’s cloud storage through the access
network. The platform tier is common to all different technologies used in the overall
smart mobility system, which means that it receives, processes and forwards informa-
tion between service providers in the ecosystem and vehicles in the field. The platform
is therefore called a smart mobility platform (SMP) and it creates the necessary inter-
operability to create a sustainable ecosystem. The enterprise tier implements necessary
applications and functionality for efficient and high-quality operation and maintenance,
such as, e.g., task management for service field personnel and reporting to management.
The service network enables a standardized interface on the SMP which is the basis for
an ecosystem which is open and interoperable to service providers.

The concept of the different technologies used in smart mobility systems in RAMI
4.0 is presented in Fig. 2. The six layers of the vertical axis of RAMI 4.0 define the
smart mobility system in the I4.0 context: business domain, functional and informa-
tion application, communication and integration capability, and assets. The aggregation
of data from one individual system is performed by the vehicle suppliers’ proprietary
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Fig. 2. Open ecosystem for smart mobility system operation andmaintenance according to Refer-
ence Architectural Model Industrie (RAMI 4.0) and the Industrial Internet Reference Architecture
(IIRA).

system and then data integration is performed by the SMP and it creates interoperabil-
ity between service providers in the ecosystem and vehicles in the field. Standardized
communication towards information, functional and business application, as created by
the SMP, is necessary to create the open ecosystem for service providers. Information
application provides the status of the vehicle fleet to service providers and its functional
application is, e.g., task management. The business domain connects service operation
to the enterprise resource planning (ERP) systemwhichmeans, e.g., automatic invoicing
to the customer according to agreed charges in Service Level Agreements (SLA).

4 Conclusion

An SMP is required to create an open ecosystem which is economical, efficient and
effective with regard to the operation and maintenance of the smart mobility system.
Currently, interoperability between the SMP and technologies used in smart mobil-
ity systems is challenging due to a lack of standardized interfaces. Therefore, further
research and development is needed to standardize interfaces for operation and main-
tenance purposes, and this will enable open ecosystems for the different technologies
used in smart mobility systems.

On the other side, the I4.0 reference architecture RAMI 4.0 and IIRA was applied
to smart mobility systems and economical, efficient and effective operation and
maintenance can be achieved by using smart services on top of the SMP.

There are several companies penetrating this new and fast-growing market. The
servicemarket is still very fragmented, and a dominant player ismissing.As a conclusion,
we can state that the player who can first create an SMP and solve the interoperability
issue can be expected to achieve a leading position in the smart mobility operation and
maintenance market.
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Abstract. Transition towards new ICT based technologies, as 5G- related tech-
nologies, will happen unexpected fast, including exponential growth of data. It is
essential to understand the challenges of change and have a strategic view, identify
the key elements and see the newopportunities in all levels of society development.

5G technologies are not fully standardized until during year 2020. Many key
elements and benefits as increased latency, speed and reliability have been iden-
tified. It has not been too much discussion about the implementation on the tech-
nologies that are boosted by 5G. The development is very much depending on
fiber network infrastructure investment.

Transdisciplinary innovation happens through digital innovation ecosystem
to create profitable new business models. 5G do not replace other technologies but
instead gives new possibilities for digital ecosystems to make new opportunities
for business ecosystems to create new services.

There has been research about 5G possibilities in Smart city context in big
cities, but not on what it provides in small cities. In this article is introduced the
approach, how to prepare the 5G technology and the possibilities it may provide
on Finnish growth corridor on city environment.

Keywords: Smart city ecosystem · Digitalization · Fiber network · 5G ·
Transdisciplinary innovation

1 Introduction

Smart cities offer the promise of safer, prosperous and more livable communities for all
their citizens. To attain these benefits, smart city initiatives need a strong foundation:
a high-performance network [1]. 5G could enable a new wave of technologies and
applications, based on its novel infrastructure for smart cities, advanced manufacturing,
healthcare systems and connected cars [2]. Industry is driven by a constant requirement
for productivity. All means are sought to produce and deliver goods and services most
efficiently. Growth in productivity is among the leading indicators of economic value
and a strong measure of progress in the industrial age.
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Yet, in the last few decades, productivity growth has slowed dramatically. That has
given the unprecedented advancements for information and communications technol-
ogy. After all, we have witnessed massive innovation in the Internet era and the digital
transformation of enterprises is well underway [3].

Now 5G technologies are just developing and becoming to wider use around the
word. Even big 5G technology providers or operator are not able to give accurate pre-
diction, how fast the development of 5G developmentwill be. Nokia has in its predictions
expected 5G technologies to be as fast and similar as LTE technologies development.
Even if there is not a clear idea how fast the change will be or how it will happen there
are no doubts that the change will be enormous. It is important to understand how cities
and industries should be prepared for that change.

5G does not replace old technologies but gives new opportunities for new technolo-
gies. 5G may also boost the use of old technologies. There will also be solutions for
which 5G does not provide anything beneficial. It is important to create benefit of 5G, not
only for big cities, but also in countryside and small villages. It is predicted that the 5G
technology will be utilized first in industry. In other sectors, 5G networks are becoming
more common as the benefits and applications of 5G in different sectors become more
concrete. As a rule, 5G has been designed for amuchmore versatile use than the previous
GSM generations. It is challenging to identify uses for which 5G is not suitable [4].

On the discussion about 5G, the question is not about the technology itself, but how
to manage the change so that it will be beneficial for whole society on sustainable way.
It is important to achieve an excellent digital human user experience by implementing
5G- technologies.

2 Theoretical Framework

Major global challenges, such as globalization, climate change and digitalization. are
influencing on societies, cities and regions as well as on industries. Today, 55% of the
world’s population lives in urban areas, a proportion that is expected to increase to 68%
by 2050 [5].

The key features of 5G are high capacity, low latency, and the ability to connect a
massive number of IoT sensors to the network. In addition, compared with the previ-
ous network generations, the 5G network makes it possible to implement tailored web
services for different needs.

It is becoming clear that 5G will cost much more to deploy than previous mobile
technologies (perhaps three times as much), as it is more complex and requires a denser
coverage of base stations to provide the expected capacity. The European Commission
has estimated that it will cost e500 billion to meet its 2025 connectivity targets, which
includes 5G coverage in all urban areas [6].

5G is driven by the telecom supply industry and its long tail of component manufac-
turers. Their major campaign is under way to convince governments that the economy
and jobs will be strongly stimulated by 5G deployment. However, we have not yet
seen significant “demand-pull” that could assure sales. These campaign efforts are also
aimed at the MNOs but they have limited capacity to invest in the new technology and
infrastructure as their returns from investment in 3G and 4G are still being recouped [6].
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The capacity of 5G network serves exponentially accelerating growth of data. Low
latency, in turn, is important in many different sectors. An example is AI applications,
which must be able to react to different situations in real time, for example in industrial
processes. Latency is also of high importance in the remote control of self-directed
vehicles and other machines and equipment. 5G is therefore not only a network faster
than the previous generations but a technology that makes it possible to put many digital
innovations into practical use.

Now things are changing, when industries in the “physical economy” have begun
their digital transformation. It is possible to recognize the opportunity for much bigger
productivity boom. Now the Internet of Things (IoT), edge computing, deep analyt-
ics based on artificial intelligence/machine learning (AI/ML), augmented reality (AR),
robotics, remote control and digital twin technologies are mature enough and can
reach a critical mass of adoption, the opportunities to energize traditional industries
are countless.

Advances in robotics have begun to dramatically simplify the interface between dig-
ital systems and physical tasks. Technologies that can bring the physical and digital
economies together will drive commercial and social value better than before. Aug-
mented intelligence and automation will drive productivity while dramatically reducing
risks [7].

The strength of the international GSM ecosystem has always been agreeing on inter-
national standards and sticking to them. From industrial point of view, it is important
to ensure that this will continue. Global compatibility is an absolute prerequisite for the
exploitation of technology, and it is also a common interest for all the industries. In this
sense, the 5G network will be built in the same way as the previous network generations.
Holma and Poikselkä [8] have introduced an overview of the different 5G architectures
and then cover inmore details the radio access network (RAN) architecture and interfaces
as well as the 5G Core (5GC) network with key elements and functionalities.

Operators network is an ecosystem where companies and organizations together
develop 5G uses. The network gives you the possibility to share knowledge and create
innovations with players of different industries, and the members include companies,
public sector organizations and startups. The members of the network will be among the
first to take advantage of the opportunities offered by 5G and of related information [4].
The future 5G transport networks are envisioned to support a variety of vertical services
through network slicing and efficient orchestration over multiple administrative domains
[9].

The move to Industry 4.0 and the ongoing transformation of enterprises to adopt
cloud, IoT and advanced wireless networking options is a massive undertaking [10]. It
will demand strong partnerships with industry, and ecosystems that are at once more
diverse and more cohesive than we have ever seen before. As such, Nokia is actively
engaged in catalyzing, developing and joining the ecosystems and consortia that will
drive specific industries to accelerated benefits [1].
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3 Research Approach

5G - The smart city concept integrates the information and communication technology
(ICT), physical Internet of things, and IoT-devices to optimize the efficiency of city
operations and services [11].

5G and other new technologies and huge amount of data forces also organizations to
change. That is the reason why many cities are developing their activities towards smart
city concept and taking use to 5G technologies by having ecosystem-based development.

Research questions of this study are:

1. How 5G- technology is influencing on holistic development of society activities?
2. How is ecosystem-based innovation, learning and business transition occurring?
3. How 5G- technology is reacting on various ecosystem development layers?
4. How is digital and human user experience achieved when implementing 5G-

technologies

In this study has been used qualitative and case study research approach. This arti-
cle introduces 5G development in smart cities - new concept for small towns in 5G
framework. It provides a case study as a part of Hämeenlinna city ecosystem- based
development.

4 5G Ecosystem-Based Development in Small City and Smart
Countryside Environment

Global demographics are rapidly changing.According to the latestUnitedNations report,
more than two-thirds of the world’s population will be living in urban areas by 2050. In
addition, a World Economic Forum article states that, for the first time in human history,
there are nowmore people over the age of 65 thanunder the age of 5.Aconfluence of these
inexorable trends of urbanization and population change put immense strains on city
infrastructure and services and has triggered the concept of the smart city for a safer,more
sustainable and livable community. Consequently, cities are embracing innovative smart
city applications to automate andoptimize the operation of their underlying infrastructure
and services, from street lighting and CCTV to air-quality sensors, traffic management
and emergency services. By improving the performance of infrastructure and services,
smart cities also improve citizens’ quality of life and foster higher economic growth.

New innovations are based on increasing amount of data, use of new technologies
and understanding of new needs of customers. That is the reason there is need for
“real life” testing, piloting and developing environment. Including this, ecosystem-based
development work is needed when the environment is fast changing and complex.

The utilization of 5G has started and it has expected to bring new business opportu-
nities and the development for new business models. Anyhow there is need to remember
that 5G technology is just technology for data transfer, which need a fiber network and
broad stations to support it. We can consider the 5G as an infrastructure or a fundament
for the utilization of 4IR technologies.
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The harmonization of data and standardization of new technologies will give the
possibilities for developing new digital ecosystems. It will give fundament and new
possibilities, when benefitting 5G, for new innovations and business models. When
taking 5G into use, it is important to see the development action of 5G on different each
other’s interacting ecosystem layers.

Different layers of ecosystems on 5G development are described in the Fig. 1. They
will give the frameworks and vision for development.

Fig. 1. Different layers of smart city development- 5G as fundament of development

The meaning of various layers and related ecosystems are descripted as following:
Infrastructure-layer is fundament for 5G, which provides infrastructure for fast

data transfer. The fiber network and broad base stations form this infrastructure. The
availability of fiber network and the density of stations will provide the possibilities for
the region. The existence and the reliability are the fundament for all development.

On Digital ecosystem-layer the key issue is the standardization of technology and
harmonization of data, so that data can be used in the best possible way.

Innovation layer is for the development of a new innovation and implementing
possibilities. Innovation process on this layer is divided into four sections, which are: a.
human behavior, b idea, c. synthesis, d. proof of concept (POC).

On Business ecosystem layer new business and new business models will take
place and new startups take birth. The core purpose on business ecosystem is to create
profitable business.

In this article the purpose of Sustainable ecosystems layer is in decision making
process. It will give impact on the actions that is expected. This kind of actions are eg.
land use planning, building fiber network, open data, taxation, regulations etc., which
are supporting the attractiveness of a region.
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5 Innovation Process

Since the change will be fast and complex, development work has to happen in a “real
life” environment. As well, it is impossible to determine all the possible options. Thus,
the quick pilots in real life environments are essentials for development (Fig. 2).

Fig. 2. The birth of innovation in digital ecosystem

Ruohomaa and Salminen [12] have introduced a model for ecosystem-based devel-
opment using open data and quick pilots in real live environments. In this framework
the role of new innovations and innovation process is very important, because it is a key
issue on transition process in the environment of new technologies.

6 The Pillars of Hämeenlinna Development

Hämeenlinna town is located on the Growth Corridor of Finland. The main part of
population, and economic activities in Finland are located on Finnish growth corridor.
The key goal for Hämeenlinna town is to increase its attractiveness, imago and improve
the competitiveness of the town, Because of these reasons Hämeenlinna is in its own
development work and strategy focusing on:

1) ecosystem-based development
2) open data environment
3) “Railway station environment” part of city as a piloting environment as fieldlab
4) quick pilots

In order to response the development need of 5G, Hämeenlinna town is executing
economy system-based development with the elements of Smart city concept. New 4RI
technologies do not replace old technologies very fast, but the use of present technologies
will supplement more and improve. That’s why 5G should be seen as technology which
improves and boosts development.

When new and present technology and increasing amount of data have been brought
on the same platform, it will be possible to see the problems in solving and making
improvements in interoperability and identify lack of standardization.
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Ruohomaa and Salminen [12] have introduced that ecosystem based city develop-
ment needs innovation platform (Fig. 3). Building blocks are a common platform, com-
mon technology, common architecture, sharing data and also common goal. Innovations
are created on the interfaces of various partners from different domains.

Fig. 3. Ecosystem based innovation platform

Smart City development can also be shown as the way that 5G infrastructure has to
be present in the all different activities/operation of city level. Harmonization of data
and the availability of open data are essential on development work.

5G technology is important for applications. Artificial intelligence, robots, self-
directed vehicles or applications with remotely controlled devices are required to react to
different situationswithout delay and in real time. For example,when twoAI applications
communicate with each other, it is necessary to have fast and latency-free data transfer.
The AI application must also be able to react to different situations in real time. If
artificial intelligence analyses video or other footage, it should be of high quality. This
will require a high data transmission capacity.

Latency is a significant factor in remote controlled devices. A device or machine
must be able to react to remotely given commands in almost real time. The same applies
to self-directed vehicles. In the event of a problem, for example, it must be possible to
intervene in the driving in real time.

Self-directed vehicles will also collect a lot of data on their environment. 5G network
capacity is required, when data is to be transferred to data center for analysis [4].

The Future X architecture [1] harnesses technologies such as Industrial Internet
of Things, edge computing, cloud, artificial intelligence, machine learning, augmented
and virtual reality, and high-performance networking - including 5G - to drive dramatic
productivity improvements across a wide range of industrial sectors.

With the Future X for Smart Cities architecture, you can enable the human possi-
bilities of smart cities by interconnecting your systems, processes, activities and citizens.
The opportunities and benefits are:
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• Ease the flow of cars and people with smart mobility services. Simplify bus con-
nections. Offer a real-time view of available parking. Monitor crowds in public
venues.

• Use energy resources more efficiently in homes and businesses, as well as for public
lighting.

• Enhance public safety with video-surveillance analytics, an integrated command and
control center, and enhanced communications for first responders.

• Improve healthcare in your city with remote monitoring applications, while keeping
costs under control.

• Enhance the fun and safety of large events and improve the tourist experience.

7 Conclusions

5G is for sure the key element for the development of the technologies in the fourth
industrial revolution. The key issue is fiber network and stations, which could be seen as
the infrastructure of digital communication. Especially the availability on fiber network
in rural areas is the key issue to have reasonable environment for development of 5G
based activities.

Since the speed of digital transition is fast, it is important to have a clear vision,
which gives direction for development, since the new technologies are continuously
developing. There is neither clear understanding about the outcome nor the new business
models which will take place in future.

Since the new technologies have strong focus on inter-compatibility, it is essential
that there will be ecosystem-based development. It will make complex and fast changing
world development activities possible. It is also essential to have “real life” testing,
piloting and learning environment.

Industry 4.0 technologies are developing, but they are not completely ready yet. So
old technologies will be usable for a long time. Changewill not happen “overnight”, even
if the change is fast. Many of the new technologies are working already in a reasonable
way on 4G connection, so these technologies should be actively studies.
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Abstract. Digitalization, megatrends, the new opportunities offered by technolo-
gies have caused societies to break through towards the fourth industrial transfor-
mation. It will change the whole society and its structures alongside the business.
All societies, not just corporations, but also cities and regions, have to prepare for
the change caused by digitalization. That challenges also traditional organizational
structures. This requires a new type of business operation and organization.

Cities are responding to the rapid progress of society and are moving from
traditional organizational structures to ecosystem development. They are building
their own network to involve in developing new operations. While cities largely
receive their own funding as taxes, development and change management must
be considered in the same way as in businesses. A key measure of efficiency is
the improved service and achieved cost efficiency. The article examines the city
biking ecosystem development on the Finnish Growth Corridor.

Keywords: Ecosystems · Biking ·Management of change · Smart city

1 Introduction

Public transport authorities are increasingly looking to embrace innovative technology
to meet user expectations and enable travelers to personalize their journeys [1]. In the
transport sector, ensuring the effectiveness of the market is highly topical. Transport
services are meant to be converted into a service package along the lines of the com-
munications service sector. In the future various transport service chains should work
seamlessly together [2].

InterCity biking in this context means that when citizen is moving from a town to
other the citizen can use bikes in both towns, even if the trip between towns itself will
be taken with bus or train. City bikes are often strategic aligning for cities to improve
the flexibility of traffic and improve the image of the city. City bikes have also been
marketed as a non-polluting solution.

In order to increase intercity cycling, and related mobility between various cities,
it must be considered the whole ecosystem around cycling. It may as well include
the coordination of a single intercity cycling system or co-operation between separate
systems.

The main goal of intercity bike systems is to improve the image of the city, to
increase its attractiveness and to build flexible travel chains as part of the development
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of public transport. It is the objective to move car traffic from the city centers. The
proliferation of bike systems requires that their utilization rate is high enough. It indicates
then profitability and necessity (customer satisfaction).

Data collected (or the ability to collect) from city bikes is still fragmented and
sometimes not used at all. In general, it is observed that data acquisition is largely
neglected in the procurement of city bikes.

In this article is introduced a case study ofmobility (bike) as the very first step towards
ecosystem-based intercity biking fleet development in Finnish Growth Corridor.

2 Theoretical Background

The smart city concept integrates the information and communication technology (ICT),
physical Internet of things, and IoT-devices to optimize the efficiency of city operations
and services [3]. Transportation is an important part of the concept of smart cities, and
the main goal is to ensure safe and effective mobility of individuals and goods in a way
that minimizes the CO2 emissions. Thus, transportation should not be viewed as simple
“moving people and goods from one place to another” [4]. propose, that transportation
should be understood as a service, in which timely delivery of people and goods in target
destination is emphasized.

Mobility-as-a-Service (MaaS) describes a shift away from personally-owned modes
of transportation towards mobility service solutions. In the MaaS distribution model,
the customer’s major needs for transportation are met from a single platform, in which
the services are bundled into monthly packages. Overall, MaaS depends on viewing
the provision of transport as a co-operative, interconnected ecosystem, providing cost-
effective services that are personalized to meet customer needs [5].

The Internet has transformed the world economic landscape, and this transformation
is expected to continue with the Internet of things (IoT). Rifkin [6] confirms this trend
in his concept of zero marginal cost, which emphasizes connectivity in his anticipation
of a collaborative economy that will replace the capital system in its current form – with
the IoT as the main driver. The rapid progress of smart cities is also paving the way to a
more collaborative world [7].

Appearance of city bikes are changing our understanding about biking. City bikes are
moving biking to towards biking as a service. City bikes are boosted also with utilization
of digital platforms.

Whenwedesign city bike system, it canbe seen as a part of business ecosystem,which
are interfacing digital ecosystems. Thus, bikes are part of transport/mobility ecosystems
and also part of mobility digital ecosystems. City biking is also reflecting to the change
in environment (e.g. weather, traffic arrangements, etc.).

Connecting biking data to some other data sources, in order to create new services
or start-ups, might support the growth of biking.

Through digital transformation, the use of new technologies like big data, open
data, cloud, IoT, platforms, artificial intelligence, and social networks with increasing
intelligence and automation enterprises can capitalize on new opportunities and optimize
existing operations to achieve significant business improvement [8].
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The smart city concept integrates the information and communication technology
(ICT), physical Internet of things, and IoT-devices to optimize the efficiency of city
operations and services [3]. New technologies and huge amount of data forces also
organizations to change.

3 Research Questions

The aim of this study is to introduce digital ecosystem for InterCity based city biking at
Finnish Growth Corridor.

The main topics of discussion are:

1. How the intercity biking chain is formed?
2. What type of shared data architecture should be built for intercity biking?
3. What are the key elements of digital ecosystem on intercity biking?
4. What are the motivation factors to follow the human ecosystem-based development

and business transition?

4 Digital and Business Ecosystems

Bikes as vehicles are the part of bigger transport ecosystems. Bikes are a part of daily life
of the people/transportation. Bikes are also part of transport mobility planning of city.
Digitalization gives new possibilities to develop new digital ecosystems around biking
and thus create new services to support it (Fig. 1).

Fig. 1. Digital ecosystem and business ecosystem will be connected in order to create flexible
services.

Growth of connections brings the new possibilities and solutions for business. Expo-
nential growth brings also new challenges for education, R&D&I and regional develop-
ment activities. The exponential growth of IoT connections indicates the birth of new
business models and new kind of business environments [9]. This “smartness” requires
greater connection and collaborations. This is where the ‘explosion’ of platforms and
ecosystems is occurring. To attempt to connect the internets of things, services, data, and
people need radical redesigns within industries and the participants to connect every-
thing. Presently Industry 4.0 is more industrial driven, but this will change and broaden
out [10].
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It is the technology that will enable the business ecosystem strategy now and in
the future. Success will require a strategic integration of technology, information and
business processes.

Technology architecture should be agreed upon. Municipalities should create an
open architecture that private partners can integrate to, but that should meet the needs
of their citizens [11]. The problem of traffic/mobility development is not technology but
primarily governance [12].

Every organization exists in multiple business ecosystems. These business ecosys-
tems are dynamic networks of entities interacting with each other to create and exchange
sustainable value for participants. The challenge is deciding how your organization will
survive and thrive in its ecosystem [13].

The degree of openness within ecosystems is driven by strategies, common goals and
shared interest. An ecosystem may be public, private or a hybrid. Many organizations
actually participate in a hybrid of public and private ecosystems.

The openness of an ecosystem has two implications. The degree of change is depen-
dent upon the possibility of new entrants and disruption to relationships and value. It will
also define the nature of the relationships in the ecosystems and how they are formed
and maintained. It will define the nature of collaboration and competitions [13].

Bike share ridership fluctuates based on external factors such as weather, events, and
holidays, and Nutley said that redistribution of bicycles in response to those factors is
40–60% of the operations costs of running a bike share scheme. The need to keep bikes
repaired and serviced is also a challenge, yet simply addingmore bikes is not the solution.
In reality this does little to increase efficiency and often adds to the problem [14]. Most
important on all viewpoints is to understand the digital human- oriented experience in
the development of intercity biking system.

5 Biking Ecosystem as the Ecosystem of Ecosystem

Rather than being seen just as a fun alternative, bike share operators and the cities, where
they operate, want bike share travel to be a viable part of the transportation system for
city residents. “For bike share schemes to be seen as a real public transport solution
and a smart answer to urban mobility, they need to work as good or better than existing
public transport services,” said Paul Stratta [14].

Each city is different, with hundreds of different parameters, such as the amount
of public transport available, the number of train and bus stations, the weather, the
topography [14].

Towns on Finnish growth corridor have systematically developed biking ecosystem
based on the strategy about open data utilization and development work.

Piloting studywhich took place in 2019 and some other experiences in Finland shows
that the capacity utilization of bikes in depending on:

• How city bike system is connected to the rest of public transport systems (timetables,
payment systems, etc.) and MaaS (mobility as a service). This indicates efficiency of
mobility chain.

• Bike operators’ maintenance system is able to keep its service level agreement (SLA)

https://ecf.com/paul-stratta
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• Environment maintenance system to support the biking infrastructure (e.g. biking
roads, winter maintenance etc.

• Online information sharing for customer/bikers, e.g. availability of bikes on a station,
winter maintenance information (which) road are open from snow for biking, general
data about collected information which is relevant for biker.

• Data for decision making., e.g. BI-analysis (data which can be used to improve cus-
tomer satisfaction and performance indicators and foresee the changes for need of
bikes e.g. change of season, end of tourist season, happenings, weather, etc.

• Personalized value-added services for biker,which are based on the open data provided
by city bike system. (e.g. biking as part of daily health care and exercise) (Fig. 2).

Fig. 2. The framework for City bike ecosystem at Finnish Growth Corridor cities

The biking systems in small towns are most of cases a part of the flexible mobility
system. The city bike systems are usually financially supported by towns by taxpayer
moneys. So, it would be wise to open the data for public use to start to develop new
start-ups or new services for bikers.

By offering open data for biking, it is possible to create new services and support
the growth of biking.

6 Developing Intercity Biking System for Smoot Attractive
Mobility

Most of cases the cities are doing their decision about city bikes in order to improve
local mobility or increase satisfaction of citizens.

On Finnish Growth Corridor these towns are marketing their locations and city as
a good environment to have home or good place to work. One of the key issues is that
there is railway station and good connection from and to Helsinki. Anyhow there has
not been too much discussion about the “last mile” mobility in both ends (Fig. 3).

Towns are different and they have different needs and interest, but they have also
common interests, which could bring value for all without extra expenses. If towns
on Finnish Growth Corridor could be willing to adapt similar kind of data format and
share the information for public use, there would be possible to create Growth Corridor
standardized approach how city bike systems are connected to together.

This would provide:
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Fig. 3. Last mile of mobility chain in towns and ecosystems on the growth corridor.

• more flexible travelling chains
• better customer service
• better capability to reach the environment friendly mobility
• better capacity utilization of city bike systems
• less expenses
• collected data on growth corridor provides new opportunities for innovation.

In order to have these benefits the towns and municipalities should agree main prin-
ciples about standardization of data ownership of data and the sharing the data, for new
innovations.

The bikes are usually purchased or rented from operators which provides bikes as
a service. These operators have also their payment systems and as well, they have their
way to collect the data.

There is a lot of discussion of having common bike system forwhole growth corridor,
but various towns shouldmake choices about bike systems together andwith agreed rules.

To agree this kind of standard approach would not increase the expenses for towns
nor for suppliers but would provide great opportunities to use data and create larger
corridor wide competences and over all bike system efficiency and capacity utilization.

As well, open data, and standardized system would provide fundament for new
services and new startups on towns on Growth Corridor.

7 Discussion and Conclusions

City bike systems are coming more and more popular in bigger cities and can provide
pollution free and flexible way to move from place to another. Anyhow there has not
been much discussion about the ecosystems around city biking in rather small cities or
intercity travelling by using bikes.

In the center of whole the intercity biking ecosystem and capacity utilization is the
digital human- oriented experience.

To develop attractive biking concept for most of the towns on Finnish growth cor-
ridor town, there is need to have common understanding about the rules and the key
indicators, To shape common vision about bike system can easily considered to be quite
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complicated, since every town has its own interest, own goals, own transportation sys-
tem, own topology, own roads etc. own decision make process. Thus, is quite difficult to
find one and only solution which would fit for every city best possible way and response
future needs.

So, there is justified argument that towns should be able tomanage their transportation
based on their own understanding and interest.

On the other hand, all city bike systems will send quite a lot data that could be
used for decision making on town level. If this data would be combined to the data of
other town, that would give wider understanding for decision making on Finnish Growth
Corridor.

There is also common interest to use all possible element to improve the capacity
utilization of city bikes because it would increase the supply of city bikes and lead to
harmonization of data in every towns’ own ecosystem.

The needs of bikes are depending from many factors and as well common profitabil-
ity. This kind of factors are seasons, happenings, weather, etc. That is the reason why
data should be collected on the all towns on growth corridor.

As a conclusion, city bike systems should be designed based on town’s own need,
but the use of data should be harmonized also for payment systems. Anyhow it is very
important to notice that decision for data harmonization has beendonebefore the decision
about biking system supplier has decided.
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Abstract. Networked collaboration between industry, research institutes, the
public sector and consumers forms an ecosystem for the development of new
technological solutions for areas requiring multidisciplinary knowledge and capa-
bilities. The goal of this paper is to present the “Bioeconomy 4.0” research and
development ecosystem for developing digital solutions for monitoring, analyz-
ing and interpreting data collected from bioeconomical processes. The ecosystem
includes research and development institutions and activities, academic institu-
tions, industrial actors from food production chains, the public sector and also
consumers. The main focus of the paper lies in the creation and deployment of
new multidisciplinary knowledge in networked collaboration between ecosystem
stakeholders.
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1 Introduction

Development of the internet of things (IoT) has made it possible for digital devices and
sensors to produce huge amounts of measurement data that have great potential in terms
of developing and optimizing processes related to production chains, processes or ser-
vice production. In economies based on natural resources, digitalization development
enabled by the fourth industrial revolution and “Industry 4.0” technology framework [1]
provides opportunities for smart- and resource-wise production of bio-based products.
For example, in urban areas, digitally controlled and optimized multilayer plant produc-
tion provides alternatives to traditional greenhouse production. Cultivation in closed,
controlled environments not only provides consumers with local food but also valuable
additives such as pharmaceutical products and energy. In the same manner, smart solu-
tions for digital bioeconomy may be applied to other food production chains such as
milk production.

However, to fully utilize the digitalization potential in food production, effective
methods for collecting, analyzing and interpreting data are required. This is because
understanding, monitoring, optimization and development of smart food production
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requires effective methods for utilization of data. As data are typically collected and ana-
lyzed throughout value chains from initial production to consumers, multiple industrial
and commercial stakeholders are involved. On the other hand, research and development
work extends beyond the food industry since methods and technologies for bio-based
data utilization are being widely developed in research institutes such as universities. In
this manner, networked collaboration between industry, research institutes, the public
sector and consumers forms an ecosystem for the development and deployment of new
approaches to digital bioeconomy.

Following the general principles of the Industry 4.0 framework, this paper presents
the Bioeconomy 4.0 research framework, which includes research and development
institutions and activities, academic institutions, industrial actors from food production
chains, the public sector and also consumers. The purpose of the framework is not only to
utilize existing digital tools and technologies within the context of bioeconomy but also
to create new field-lab-based research and development environments in which the data
collected from the processes of bioeconomy are used to monitor, analyze and optimize
these processes. In this manner, the strategic goal of the Bioeconomy 4.0 ecosystem is
to utilize the potential of the fourth industrial revolution (digitalization, IoT and data
utilization) in bioprocesses. The benefits for society and, in particular, the production
chains of bioprocesses (food, fuels, medicines and other bio-based products) are thus
the main focal areas.

In this paper, we focus on the building process for the ecosystem and describe how
different network actors collaborate and jointly create industrial and academic value
in the field of digitalized bioeconomy. The scientific framework of the paper relies on
collaboration network creation and development from the viewpoint of interorganiza-
tional learning and new knowledge creation. In parallel with its scientific contribution,
the paper presents practical approaches to ecosystem-based collaboration between het-
erogeneous actors working towards mutually agreed targets and goals. In this manner,
practical outcomes of the ecosystemwork include creation of new knowledge, processes,
analysis tools and techniques, as well as application methods in a new area with huge
practical potential. As the development work is to be carried out in close collaboration
with a network of industrial and research partners, the outcomes are directly applicable
in practice. The paper also describes how ecosystem actors jointly execute piloting and
testing of the newly developed tools, technologies and processes in real-life contexts in
field-lab environments.

2 Knowledge Creation in Collaboration Networks

It is now widely recognized that collaboration crossing organizational boundaries is
crucial for research and development (see, e.g., [2]). In this manner, industrial firms
today strive to acquire valuable new knowledge, competences and capabilities from out-
side firms’ boundaries [3–5]. Thus, in the spirit of the open innovation paradigm [6,
7], firms have actively started opening their doors to collaboration with network part-
ners who could potentially help them create valuable new knowledge or competences.
This is particularly true in knowledge-intensive industrial areas that deal with com-
plex problems requiring expertise from several professional or scientific disciplines [8].
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In parallel with interfirm relationships, collaborative networks consisting of industrial
actors and research institutes have often achieved successful results in transferring and
developing newmultidisciplinary knowledge [9]. In this manner, knowledge co-creation
between industry and research institutes is essential not only to utilize externally avail-
able knowledge resources (such as research staff and research infrastructure) but also to
absorb and utilize research-based scientific knowledge [10]. Thus, networked collabo-
ration between industry and research institutes not only combines heterogeneous actors
but also heterogeneous knowledge possessed by these partners [11].

Digital solutions for solving problems in complex bioeconomy processes typically
require multidisciplinary understanding that is difficult to find from one actor. For this
reason,R&D in this area increasingly relies onnetworked collaboration between research
institutes, industry and public sector actors. These collaboration networks are typically
built on knowledge-intensive relationships inwhich knowledge resources are transferred,
developed and created between the partners. Knowledge resources developed through
collaborative relationships are typically tacit, context specific anddispersed [12, p. 1194].
As tacit knowledge is based on experience, it is difficult to codify into a form that is
easy to access or utilize. When the knowledge is context specific, it may be of little use
outside the relatively narrow context for which it was developed. Knowledge dispersion,
on the other hand, refers to the extent to which knowledge is concentrated in the heads
of individuals rather than the minds of many, which, in turn, affects the transferability
of this kind of system-embedded knowledge.

TheBioeconomy4.0 framework (primarily developed atHämeUniversity ofApplied
Sciences, Finland) focuses on data-based analysis, monitoring and management of food
production chains. The Bioeconomy 4.0 program follows the principles of the Industry
4.0 framework by answering to the emerging challenges and great but underutilized
potential of bioeconomy by means of digitalization and IoT-based solutions. In parallel
with the research activities, the program aims to develop international collaboration
networks to facilitate effective learning and knowledge-creation networkswith industrial
and academic partners aswell as public sector actors. In this paper, the concept of network
creation and utilization is described.

3 Collaboration Network Creation and Utilization
in the Bioeconomy 4.0 Framework

This section introduces a model for creating and utilizing multidisciplinary collabora-
tion networks within the Bioeconomy 4.0 framework. The development work started in
2019 at Häme University of Applied Sciences, Finland, and it is due to be finalized in
2021. One of the main goals of the framework is to create a collaboration network to
facilitate development of new approaches to digital bioeconomy by means of combining
understanding of digitalization, IoT and data analysis with knowledge of bioeconomi-
cal processes. For this reason, the research and development network needed to utilize
scientific and practical competences not only in the area of bioeconomy but also data
collection, analysis, interpretation and utilization. Figure 1 presents the central idea of
the research and development work executed within the framework. The focus areas of
the research (in this case, bioeconomy-based research topics) have been organized as
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vertical themes, each with its own project management. The focus areas also utilize a
network of field labs in which the practical, real-world research activities are performed
in the contexts of, e.g., farming, forestry and horticulture.

Fig. 1. Bioeconomy 4.0 research setting in which research focus areas have been organized as
vertical units, and activities representing digitalization and data utilization serve all the focus areas
as horizontal functions.

In this manner, all the focus areas relying on bioeconomy have their own research
frameworks, including practical industrial cases as well as scientific research questions.
Through these, the vertical focus areas connect to the partnerships representing both
industrial and academic actors. Furthermore, as shown in Fig. 1, R&D assets facilitating
digitalization, data analysis and IoT serve the framework as horizontal functions. In this
manner, the competences and capabilities of full-scale data utilization can be integrated
into the research and development activities carried out in each focus area.

Creation (and utilization) of external partnerships is an essential feature of the net-
worked knowledge creation and utilization process that takes place within the Bioe-
conomy 4.0 framework. This means that each of the research focus areas connects to
real-world industrial R&D topics through practical development cases conducted in
close collaboration with industrial partners. In the same manner, activities in the focus
areas are connected to research partners taking part in joint knowledge creation in the
fields of the focus areas. In addition to this, the horizontally organized data utilization
functions support close collaboration with relevant industrial actors as well as research
institutes. A network of field labs is an essential part of the research framework. In the
field labs, researchers and industrial practitioners can test their development ideas, build
and evaluate prototypes and proofs-of-concept developed in the research projects. The
field labs utilized in the Bioeconomy 4.0 framework represent, e.g., farming, forestry
and horticulture.

Figure 2 presents a model of knowledge creation between industrial actors and the
research framework. In this model, the research framework (as shown in Fig. 1) pro-
duces mainly theoretically oriented research-based knowledge, whereas the industrial
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collaborators contribute with practical and experimentally oriented knowledge (often
tacit in nature). As the researchers and industrial R&D staff work in close collaborative
relationships within the research framework, they can jointly create new knowledge. The
collaboration results are typically developed and validated in field labs.

Fig. 2. Model of networked collaborative knowledge creation between the research institute and
industrial partners

As shown in Fig. 2, networked collaboration taking place within the Bioeconomy 4.0
framework produces two types of outcomes. The research outcomes include academic
and practical publications, such as scientific articles, practically oriented publications,
guidelines and other documentation. In addition, the research results, successful part-
nerships and new competences acquired generate fresh opportunities for creating new
research projects (and obtaining funding for these). The most important outcome for
industrial partners is usually valuable new knowledge that can be utilized in firms’ R&D
to develop new products and services, and, in this manner, develop and sustain firms’
competitive advantage [13]. In the research framework relying on field labs, research
results are usually developed into prototypes and proofs-of-concept to smooth the path
towards further development of industrial R&D work [9].

4 Discussion

The Bioeconomy 4.0 framework introduced in this paper contains two interconnected
levels of networked collaboration. The research setting presented in Fig. 1 represents
research-oriented collaboration practice in which two very different research fields, data
utilization and bioeconomical processes) are brought together. This interdisciplinary
collaboration is developed through a matrix-like setting in which digitalization and
data utilization are organized as horizontal functions serving the vertically presented
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bioeconomy research focus areas. This kind of setting ensures seamless communication
and collaboration between researchers and developers from two distinct fields, and also
fosters the development of new knowledge. All the research and development activities
in this matrix setting rely on close collaboration with network partnerships, industrial
and academic actors. The partnerships form a network in which both researchers and
industrial developers act jointly, sharing their knowledge in order to solve complex
multidisciplinary problems and jointly develop valuable new knowledge. As can be seen
in Fig. 2, implementation of this joint knowledge creation has both practical outcomes
and academic value. This kind ofworkingmodel can foster new collaboration and deepen
collaborative relationships between network partners [14].

Acknowledgments. The research and development work for creation of the Bioeconomy 4.0
framework has been funded by the Ministry of Education and Culture (Finland), and Häme
University of Applied Sciences.
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Abstract. Open data can be used to promote better information sharing and joint
co-creation between public organizations such as cities or governments and their
citizens. In addition to this, openly available data and open technologies provide
new opportunities to develop new products and services in both the public sec-
tor and private businesses. This development often requires close collaboration
between various stakeholders including software developers, research institutes,
public actors such as governments and cities as well as commercial actors. Jointly
developed co-creation models and practices are able to improve the commitment
of different stakeholders and ensure that the created solutions are based on real
needs. This kind of collaboration is particularly beneficial in, for example, the
work related to smart city development.

Keywords: Open data · Ecosystems · Service development · Co-creation · Smart
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1 Introduction

In the development of smart cities there is a movement away from a top-down focus on
city -planning and resource utilization towards opening of data and increased opportu-
nities for citizens to be the drivers and the targets of urban innovation [1]. Smart cities
are among the largest creators and collectors of data. These data are very valuable for
citizens, organizations, and businesses for participation, decision-making and creating
innovative products and services [2]. The role of a city is expanding from being the
producer and buyer of services to an innovator of services [3] and a developer of ecosys-
tems [4]. In this new model, citizens are increasingly invited to act as collaborators and
co-creators in the development of new services [5].

In this paper, we consider the ecosystem development in the networks that are devel-
oping and utilizing open technologies for new service creation in both the private and
public sectors. Based on the cases presented in this paper, we show how different scenar-
ios for open data and open source software development may contribute to new service
development. The research questions that frame the case studies are as follows:
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– How can public sector services be developed using an ecosystem model?
– How do open data enable public sector service development?

The focus of this paper lies in the open data ecosystems containing private companies,
public sector actors, and research institutes. Therefor, this paper has a clear connection
to smart city development in which the utilization of open data has a central role [6].
When considering the three streams of ecosystem research suggested by Jacobides et al.
[7], the open data ecosystems studied in this paper are mainly in the area of platform
ecosystems in which the stakeholders connect to a central platform via shared or open
source technologies. This, in turn, enables the stakeholders to create complementary
innovations and utilize them in the platform’s customer interfaces [7]. In this manner,
open data utilization in the smart city context may have outcomes that belong to the two
other categories: business ecosystems and innovation ecosystems.

The results of this study will be used to develop the ecosystem work in the City of
Hämeenlinna and the fuctionality of soft landing. Activities have already focused on the
potential of open data, but there is still much to be done. A solution to the needs of the
City of Hämeenlinna could be the Know Your Hoods online service, which is a new
way of highlighting the attractiveness of municipalities and neighborhoods. The service
serves both municipal representatives and potential movers who are exploring possible
new neighborhoods. The service utilizes a variety of open data sources [8].

2 Co-creation of Value in Public Service Development

Many past and present business models have been developed from the viewpoint of
product-dominant logic. The producers, e.g., companies or cities, have been perceived
as value creators whereas customers or citizens have been perceived as value users. The
value creation activities have been developed accordingly to include several independent
functions, such as articulating the contents of the value propositions, identifying proper
market segments, specifying revenue generation mechanisms, defining the structures of
the required value chains, and distributing the complementary assets needed to support
the producer’s position in the value chain [9]. The focus has been on estimating cost
structures and potential profits, as well as on gaining and maintaining competitive a
advantage over rivals [10, 11].

Instead of seeing smart cities solely as the producers of tangible goods or intangible
services, the service-dominant logic seeks to understand the logic and well-being of the
entire service ecosystem. Based on ecosystem level actor-to-actor networks, the value
is dynamically co-created through closely collaborating networks, which are filled with
weak and often invisible ties [12] between the different network members [9]. There-
fore, the actual value co-creation takes place within the different resource-integrating
processes and activities, emphasizing the role of resource integrators as the creators of
intangible resources that are beneficial to the entire value network encompassing public
sector actors, software developers, research institutes, and commercial actors involved
in the service development. The resources can either be tangible or intangible and inter-
nally controlled or externally drawn on for support, and therefor, never highlight the role
of any particular member of the value networks [13–16].
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3 Open Data Ecosystems

Borrowed from biology, the term ecosystem generally refers to a group of interacting
firms or other networked institutions (such as public sector actors or educational institu-
tions) that depend on each other’s activities, and affect each other through their activities.
Jacobides et al. [7] have identified three main streams of ecosystem research. Firstly,
business ecosystems studies that focus on individual firms and view the ecosystem
‘a community of organizations, institutions, and individuals that impact the enterprise
and its customers and supplies’ [7, 17]. Secondly, innovation ecosystems research that
focuses on a particular innovation or new value proposition, as well as supporting actors.
In this category, the ecosystem is seen as a ‘collaborative arrangement through which the
firms combine their individual offerings into a coherent, customer-facing solution’ [18].
Thus, the emphasis is on understanding how interdependent players interact to create
and commercialize innovations that benefit the end customers who actually use the end
product. The third main category, platform ecosystems, considers how actors and stake-
holders are organized around a particular platform and what interdependences there may
be between the sponsors, complementors and other stakeholders in the ecosystem.

Open data and especially open government data have a significant role in public ser-
vice development and smart city activities. Open data haves two roles when developing
services and smart cities in an ecosystematical way. First, they enable communication
between different actors depending on the role they play. Usually the most critical com-
munication that open data aim to improve is between cities or administratives and citizen
and public audiences. Open data make it possible to share information, but also makes
activities more transparent. This also makes it possible for a wider audience to partici-
pate in decision making and, in this way, emphasize democracy. These are some of the
benefits that also Bătăgan [19] describes. Open data not only improve communication
between cities and citizens, new value can be found from connection between cities and
companies or researchers.

Other aspects where open data play major role in developing new services where
open data act as building material. In an era of digitalization and information, it is cru-
cial to have access to all the data to develop better services. When data are accessible
to everyone, the data owner no longer has to be the developer or provider of the new
data-based service. This is easier to describe through examples. If a city transport admin-
istration opens all the timetable and route information, applications for travelers can be
developed by anyone. It might be that the developer is just an active citizen capable of
developing applications or it might be a company that sees a business opportunity by
adding content, like analytics or by implementing it in existing products or services, like
info kiosks.

Even though the benefits of open data are obvious, there are still many barriers that
slow down the development. As Bătăgan [19] points out, barriers can be economic,
technical, cultural or legal. The most important thing is to create a culture within public
organizations to support opendata activities andpublish the opendata.Without the proper
attitude, it is impossible to force things to happen.After this, it is possible to start breaking
down other barriers such as how to finance it, how to design and execute technical
solutions and how to address the legal aspects of privacy, contracts and ownership of
the data. It is important to notice that all the other barriers can be solved together with
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stakeholders in ecosystems, but culture and attitudes within public organizations cannot
be greatly influenced from the outside.

Viale Pereira et al. [20] states that to succeed in smart city and open government data
activities, there is a need for inter-governmental and inter-sectorial partnership. Inter-
sectorial partnership includes a variety of stakeholders like citizens, private companies
and services, universities, developers etc. These collaborative open data and smart city
activities have the potential to generate new value and create new private products and
services. Simultaneously, governments can improve effectiveness which in turn leads to
better decision making and improves the quality of life for citizens.

4 Case Study: City of Hämeenlinna

The City of Hämeenlinna is situated in the middle of the densely populated Southern
Finland. The population of the city is around 68,000 inhabitants. Hämeenlinna is a bal-
anced mix of urban environment and spacious, peaceful countryside with flourishing
rural centres. Hämeenlinna started to develop ecosystems in 2019. Hämeenlinna aims
to gather public sector, private companies, education, research, developers and citizens
to work together in five different ecosystems which are called Renewing Industry, Sus-
tainable Bioeconomy, Smart Services, Tourism and Events and Enabling City. These
ecosystems are based on research carried out in 2018 where different stakeholders were
interviewed about the vitality of the city.

For the stakeholders in ecosystems it is essential to have added value, trust and
openness. For private companies, added value also includes new business opportunities.
For universities, added value can come from research. For the City itself, value can be
found in social or communality aspects. Stakeholders might participate in different roles
in different projects.

All five ecosystems have their own facilitator who represents different organizations,
so they are not just employees of the city. In addition to facilitators, every ecosystem
needs a plan or roadmap to success. These roadmaps are planned together with all the
stakeholders and so will fulfill all the needs of the participants. The framework for the
road map was designed together with City of Tampere. Inside the ecosystems there is
room for multiple teams to plan and run sub-projects and apply funding. This kind of
collaborative work is the glue between different actors with shared values, vision and
goals.

A good example of this thinking model is the Know Your Hoods online service,
whose development work began on the basis of extensive research into people planning
to move. The research were coordinated by the Regional Council of Southwest Finland
and Turku Science Park Ltd. The service utilizes a variety of open data sources, such as
geographic information, postal number data, housing sales price statistics,municipal data
and the City of Turku’s own open data. According to the results of the research survey,
the majority of people who were planning to move would use the online information
service from their neighborhood to support their decision to move. Based on the results,
the choice of neighborhood is primarily influenced by safety, location, price, nature and
reputation of the neighborhood.

Services, in particular traffic management and public transport, also have a major
influence on the choices made. Only one in five respondents to the survey reported



62 M. Tarkkala et al.

using the city or municipality website to support their decision-making, but nevertheless
expressed an interest in using the residential online service to support their relocation
decisions. In practice, the service acts as a search engine for neighborhoods, helping
people find the best place to live. The mission of the service is to make every citizen feel
at home [21].

The online service makes it possible to serve the needs of municipalities in order to
increase awareness and accessibility. The user (who is planning to move) can use the
service to explore new neighborhoods with different search options. The search criteria
can be used to determine the features theywant from their future place of residence based
on, for example, location, price, services, natural environment and built environment.
The user can define their wishes very carefully, after which the service will suggest
suitable residential areas. The neighborhoods are thoroughly described including their
history, services and other fascinating information.

5 Conclusions

Asmentioned earlier, the KnowYour Hoods service could be the solution to the needs of
Hämeenlinna. The service should be better designed for City of Hämeenlinna needs, but
it serves as a great example of a service that operates on an open ecosystem model. The
service is a good example of how a private operator can provide services like the public
sector. It offers benefits to private companies, the public sector and research institutes. It
is particularly important for the future that municipalities and organizations make more
public sources of information accessible to all.

With the online service, various city units can also benefit from soft landing thinking,
identifying new actors (such as real estate companies) and the services involved. The
city’s customer-oriented understanding and processes are evolving. The service facili-
tates interaction between municipalities and potential new residents. The online service
also enables organizations to do more business while increasing the social value of the
municipality. Similar open services provides an opportunity to educational institutions to
implement different research and development projects where open data can be utilized.

According to the research [21], different groups of residents and movers have dif-
ferent needs. Price levels and public connections are often important to students, while
factors that are important to families with children include schools and kindergartens, job
opportunities, security and location. The neighborhood is perceived as having a major
impact on well-being and quality of life. This is why a person considering a move is
particularly interested in the experiences of existing residents in the neighborhood [21].
One of the aims of Hämeenlinna’s ecosystem work has been to attract people in the
age range 20–44 to move and stay in Hämeenlinna. A comprehensive residential ser-
vice could contribute to this. With Know Your Hoods, organizations could target their
services and products to their customers, while municipalities develop their community
services.

The service is developed by a company called Choose Your Future. The goal is
to develop a comprehensive residential portal for the needs of movers and residents
together with users. The main theme of the service development is research and the
participation of real users. Another goal is to develop the service to better serve the
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needs of residents in existing neighborhoods [21]. This would also be a great opportunity
to develop the service into an ecosystem-based service that supports Hämeenlinna’s
operations; working together and supporting each other.

Acknowledgments. The authorswish to thank theRegionalCouncil ofHäme for financial support
and a company Choose Your Future for sharing your important knowledge.
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Abstract. Public-private partnerships (PPPs) have been considered as one of the
primary mechanisms to mobilize social capital towards infrastructure and ser-
vices in the energy sector on a global scale. However, the lack of understanding
of PPPs in the energy sector has been highlighted as a limiting factor for the
full and successful implementation of PPP projects. Accordingly, this research
seeks to identify the main dimensions of PPPs in the energy sector. A systematic
searchwas conducted for that purpose. Furthermore, the present study included the
application of two different bibliometric packages as analytics tools: VOSviewer
and Leximancer. Both different computational approaches were used to identify
key dimensions and compare them with results of manual content analysis. The
five key dimensions emerged as 1) PPP projects, 2) renewable technologies and
electricity in the energy sector, 3) hybrid energy governance, 4) risk and 5) sec-
toral interlinkages. The development of innovative approaches related to hybrid
energy governance and the growing sectoral interlinkages reveals the need for
more flexible and participatory PPPs to facilitate the energy transition.

Keywords: Public-private partnerships · PPPs · Energy · Key dimensions ·
VOSviewer · Leximancer · Projects · Risk · Governance · Electricity

1 Introduction

Public-private partnerships (PPPs) offer an attractive alternative for building solid actions
towards the promotion of energy infrastructure and associated services [1]. According
to the Private Participation in Infrastructure (PPI) project database, of almost 6 900
PPP projects registered since 1990, more than 3 200 PPP electricity projects have been
developed in low-income to upper-middle-income countries [2]. Notwithstanding, the
relevant participation of PPPs in the energy scenario, current challenges of energy sector
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related to the transition to low-carbon technologies, digitalization and decentralization
of energy resources require capital effort and strong collaboration between public and
private sectors [3]. Consequently, the scope of PPPs would not be limited to a financing
source for energy infrastructure but also as a key factor in consolidating the necessary
changes from project level to policy level.

The previous literature in this matter is still scattered and sparse based on the fact
there is not a universally accepted definition for PPPs [4]. Hence, there is an urgent need
for research on the topic and uncovering the key dimensions of PPPs in the energy sector.
To shed light on this important issue, we conducted a systematic search followed by a text
mining and topic modelling process using two bibliometric packages: VOSviewer and
Leximancer. On one side, VOSviewer is focused on building co-occurrences networks
based on large text data [5]. On the other side, Leximancer analyzes textual documents
through interactivemaps, providing the conceptual structure of a corpus text [6]. Bearing
our goal in mind, we used the above-mentioned data analytics tools to identify key
dimensions of PPPs in the fast-changing sector and compare them with the results of
manual content analysis [7].

2 Methodology

This paper pursues uncovering key dimensions of PPPs in the energy sector through
the analysis of the recent literature. Our methodology approach included the following
stages: firstly, a systematic search of review and research articles. Second, bibliometric
analyzes through a text mining and modelling of the full-text by using VOSviewer and
Leximancer. Third, amanual content analysis. Four, an interpretation of results fromboth
applications followed by a comparison between computational and manual approaches.

2.1 Data Collection and Document Pre-treatment

We delimited the perimeter of our data collection to research and review published arti-
cles written in English from 2015 to 2020. The search was conducted in Scopus by using
the keywords “public-private partnerships” or “PPPs” and “energy” excluding several
possible uses of the acronym “PPP” (i.e. purchasing power parity). After a scrutiny pro-
cess, we obtained a final sample of 83 peer-reviewed academic articles. The subsequent
step included a documents pre-treatment process before the text mining to remove data
that could generate wrong co-occurrences. Afterwards, the documents were converted
into a machine-readable format (plain text files). Additionally, to this, we developed a
thesaurus file with grammatical variants and stem derivational words.

2.2 Text Mining and Modelling, Manual Content Analysis, Interpretation
and Comparison

Text mining and modelling in VOSviewer provide two-dimensional maps based on co-
occurrences [5]. The process comprised four steps: 1) noun-phrases identification, 2)
screening noun-phrases, 3) mapping and clustering and 4) results from visualization [5].
Our interaction with VOSviewer started by uploading the machine-readable text file.
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Subsequently, we set a counting method as well as a threshold number and uploaded
the thesaurus file. Then, we proceeded to remove words with general meaning. Later,
we set the density visualization in terms of resolution of 0.90 and a level of attraction
of 2. As well as VOSviewer, Leximancer uses corpus files to find relevant concepts
and to cluster them into high-level themes [6]. The themes and concepts are shown
in two-dimensional heated-maps according to the number of hits and its connectivity.
The Leximancer algorithm consists of three stages as 1) generating concept seed, 2)
generating a thesaurus, and 3) generating a concept map [6]. The first step in Leximancer
was uploading machine-readable format files. We proceeded to remove words with a
general meaning, merged grammatical variants and created compound concepts. The
concept map was set with a theme size of 70%. After bibliometric analyzes through a
text mining and modelling process, we compared the main aspects of using both data
analytics tools. Subsequently, we developed a manual content analysis. This stage was
followed by an interpretation of the results from VOSviewer and Leximancer and, it
finished with the comparison between computational and manual approaches.

3 Results

3.1 Text Mining and Modelling Using VOSViewer and Leximancer

The density visualization showed a map of 56 concepts grouped in four clusters that we
labelled according to the most relevant concepts as 1) financial aspects of PPP project,
2) energy and regulatory framework, 3) partnership and context 4) risk, infrastructure
and sectoral interlinkages (Fig. 1).

Fig. 1. Density visualization in VOSviewer with concepts grouped into four clusters

In Leximancer, the concept map shows a network of 55 concepts grouped into four
themes labeled as 1) project, 2) risk, 3) power and 4) hybrid energy governance. It is
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worth mentioning that concerning to the cluster number four, Leximancer labeled it as
“non-state”. However, after an exploration of the literature related to that theme, we
discovered that the underlying idea was “hybrid energy governance”, for this reason,
the label was manually adjusted (Fig. 2).

Fig. 2. Concept map in Leximancer with concepts grouped into four themes

In addition to the concept map and the density visualization, other aspects were
also important for using these data analytics tools. For instance, the type of access,
reports, granularity, manual settings, etc. Therefore, we present a comparative table that
summarizes the main features of using VOSviewer and Leximancer (Table 1).

3.2 Identification of Key Dimensions Using Manual Content Analysis,
Interpretation and Comparison with Computational Approaches

We found our sample highly heterogeneous. First, the data set included applications
of quantitative models (i.e. financial models, risk assessments, etc.), mixed methods,
qualitative case studies and conceptual papers. Second, the majority of the PPP energy
applications involved renewable energy, energy storage, energy efficiency and green
infrastructure. This finding indicates the key role that PPPs are taking in the energy
transition. From bibliometric analyzes and manual content analysis, five key dimensions
emerged as:

1) First dimension was called “PPP project”. This dimension includes main features
of PPPs that are not restricted only to the energy sector: i) PPP as a financial and
infrastructure delivery mechanism [8]; ii) value-added from PPP projects; iii) Value-
for-Money, and iv) barriers for successful implementation.
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Table 1. Comparison between VOSviewer and Leximancer

Aspect VOSviewer Leximancer

Access Free available software Paid license

Process

Document pretreatment Removing words that could
provide wrong co-occurrence
and comprising all articles in a
machine-readable text file

Removing words that could
provide wrong co-occurrences

Principal input A single machine-readable text
file with corpus texts

Leximancer supports different
text document types but we
used plain text files

Thesaurus Externally created Automatically created

Manual settings Threshold number, a minimum
number of occurrences,
number of terms for analysis,
verify selected terms

Sentences per block, prose test
threshold, stop-word removal,
identification of name-like
concepts, etc.

Results

Mapping core categories Activating “cluster density”
option. Clusters are
represented by clouds. Each
cluster is labeled with a
number

The concept map automatically
appears. Themes are
represented by circles. The
boundaries and intersections
between themes are clear. Each
theme is labeled according to
the relevance and connectivity
of the main concept

Mapping concepts network In the “network visualization”
window, it is possible to
visualize the connections
between concepts

A network of concepts is
presented as a layer of the
concept map

Granularity Clusters formation and
visualization can be set
according to the desired level
of detail

Exploration of different themes
size is possible as well as the
text blocks connected to themes

Statistical resources Using the version 1.6.11, we
could not find statistical reports
available to download

Leximancer offers a set of
statistical resources for further
analyzes of connectivity and
occurrences

2) The second dimension corresponds to “renewable technologies and electricity in
the energy sector”. It comprises specificities of the energy sector: i) particular con-
tractual arrangements in the energy sector; ii) applications of renewable energy
technologies, green infrastructure and energy efficiency in PPP projects; iii) PPP
electricity projects towards energy transition [9]; iv) electricity as a crucial strategy
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against poverty (pro-poor PPPs) [10]; vi) strong connection of PPP energy projects
and sustainable development.

3) The third dimensionwas called “hybrid energy governance”. This approach indicates
the relevance of PPPs in energy issues from a single project level to a cross-national
decision-making level [4, 11, 12]. Since energy scenarios are changing, interactions
between public and private sectors are evolving to more flexible and collaborative
schemes.

4) The fourth dimension is “risk”. Risk transfer is one of the motivations for building
PPPs and a critical success factor. A significant number of articles in our sample
included risks exploration [13].

5) Fifth dimension is “sectoral interlinkages”. The literature indicates the role of energy
PPP projects as a bridge for sector coupling with waste management, water supply,
transport, ICT and agriculture [14, 15].

From the above described analyzes, we highlight that both software were useful for
the identification of key dimensions of PPPs in energy.Both approaches presented several
commonalitieswith ourmanual content analysis. For instance, the dimension “renewable
technologies and electricity in the energy sector” keeps certain similarities with the
cluster “energy and regulatory framework” in VOSviewer and the theme “power” in
Leximancer related to the presence of electricity and renewable energies. Likewise, the
dimension “PPP project” shows relatively strong affinity with the theme “project” in
Leximancer and several correspondences with the cluster “financial aspects of PPP
projects” in VOSviewer. On the other hand, the dimension “hybrid energy governance”
was found only in Leximancer. Therefore, after comparing our manual content analysis
with the formation of clusters and terms in VOSviewer as well as themes and concepts
in Leximancer, we concluded that results from Leximancer were closer to our manual
content analysis than VOSviewer.

4 Conclusions

Five key dimensions of PPPs in the energy sector were identified as 1) PPP projects, 2)
renewable technologies and electricity in the energy sector, 3) hybrid energy governance,
4) risk and 5) sectoral interlinkages. Furthermore, themultiple applications of renewable
energy technologies demonstrate that PPPs play a prominent role in the current process
of the energy transition. However, the emergence of novel approaches related to hybrid
energy governances and the increasing trend of sectoral interlinkages, expose the need
for more flexible and participatory collaborations between public and private sectors to
facilitate the energy transition, digitalization and distributed energy resources.

Regarding the exploration of VOSviewer and Leximancer, our main conclusion is
that both software provide valuable information to identify where the current literature
of PPPs in the energy sector is focused on. Although the results present variations
among different bibliometric analyzes, they keep commonalities in the main patterns.
In general, results from Leximancer were closer than VOSviewer to our manual content
analysis. Furthermore, Leximancer provides a complete set of alternatives to explore
statistical resources as well as the connection between results with text blocks. One
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insight from the present study is the relevance of conducting amanual content analysis as
a complementary strategy to provide an accurate interpretation of results from automatic
data analytics tools.
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Abstract. Tourism activities in rural areas in Latin America and the global con-
sensus on the subject, simplistically links tourism as a solution to poverty and
environmental protection. 26.1% of the Ecuadorian population prefers to visit the
rural area, feel linked to nature, peace and harmony, breathe fresh air, have a more
natural and healthy way of life. Therefore, the objective of studying the subject
is to enhance the tourism offer for the local and rural development of the Palmar
commune, taking advantage of the natural tourist attractions that it has, through
ecological tourism with a proposal of an ecological path to María Guare hill, Pal-
mar beach and Rosada beach, through the Mangrove and the cliff, in order to raise
awareness and conserve this natural resource through environmental education,
while generating a source of economic income for the Commune.

Keywords: Rural tourism · Visual landscape · Ecotourism · Touristic offer ·
Natural resources

1 Introduction

The global consensus on rural tourism has consolidated national public policies, and has
established a development model in which it covers the implementation of programs and
incentives linked to tourism, as ameans of development and the fight against poverty and,
also, For the protection of the environment. The implementation of tourism activities in
rural areas in Latin America has placed strong expectations as a promoter of change,
both socially and economically and ecologically [1].

According to data from the Ministry of Tourism of Ecuador, this contributes directly
to 1.96% of GDP. The activity is of vital importance for the economy, given that 665,639
people are hired directly by tourism companies. In addition, it generates 4.02% of the
net taxes of the national economy. And ecotourism and nature tourism, through which
the mega natural diversity is valued considering that 20% of the territory is managed
under some protection order [2].
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According to a survey on domestic tourism in 2002 to 2003, 26.1% of the population
prefers to visit the rural area, feel linked to nature, peace and harmony, breathe pure air,
have a more natural way of life and healthy [3].

The Palmar Commune has the challenge of excelling and positioning itself as a des-
tination that complements the Spondylus Route, with the offer of its natural attractions,
a new socioeconomic source can be achieved in the commune, which contributes to the
development of the sector. It has a mangrove spot of approximately 32 ha, an extension
of the beach, an estuary, a wavebreaker, a splendid Sanctuary located on theMaría Guare
hill 50 m above sea level, with a pleasant view of all its surroundings from where is it
located.

2 Materials and Methods

2.1 Delimitation of the Study Area

Palmar was created as a Commune on February 22, 1938 by Ministerial Agreement No.
185. It belongs to the Colonche Parish, Santa Elena Canton, Santa Elena Province and
has an extension of 2,303.70 ha. It is located 30 km NE of its Santa Elena cantonal head
at UTM coordinates: 9′776.550 south latitude and 529.650 west latitude, approximately
190 km, west of Guayaquil, 1.5 km from the Santa Elena route - Blanket. At an altitude
of 5.00 m above sea level, it limits to the north with the Ayangue Commune, to the south
with the Jambelí Commune, to the east with the foothills of the Colonche mountain
range and to the west with the Pacific Ocean (Fig. 1).

Fig. 1. Location of area of study Source: Own elaboration.
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2.2 Methodology

To enhance the tourist offer, of the natural tourist attractions that the Palmar commune
has, with a proposal of an ecological path to the María Guare hill, the Palmar beach and
the Rosada beach, through the Mangrove and the Cliff.

With the use of theMethodology for the Ranking of Attractions, Georeferencing and
Generation of Tourist Spaces in Ecuador, as a tourism planning tool that identifies natural
resources at the national level with sufficient potential and attributes to be developed as
tourist products and later associativity for the generation of comprehensive and planned
tourist spaces. In this way, the attractions are identified, classified and hierarchized, to
structure routes and/or circuits through the grouping of tourist attractions within the
same geographical space [4] (Table 1).

Table 1. Natural Tourist Attractions Matrix of the Palmar Commune Source: Own elaboration.

Name Maria
Guare Hill

Mangrove
swamp

Palmar
Beach

Rosada
Beach

Cliff

Province Santa Elena

Canton Santa Elena

Parish Colonche

Destination Palmar Commune

Category Natural places

Type Coast or Coast

Subtype Visual
landscape

Mangrove
Ecosystem

Beach Beach Visual
landscape

Hierarchy II II II II II

Description Attractive with some striking feature that presents basic
conditions for the generation of tourism products able to
interest visitors who had arrived in the area for other tourist
motivations or to motivate national tourist currents

Administration Public x x

Private x

Community x x

Others

Latitude −80.72705 −80.73383 −80.73602 −80,74935 −80.74248

Length −2.02941 −2.01962 −2.02506 −2,00747 −2.02030
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Hiking is the activity where you can thoroughly know the place you visit and have a
connection with nature. Bathing on the beach is an activity that is considered fun. And
the activity of kayaking or canoeing, is also done [5] (Fig. 2).

Fig. 2. Ecotourism trail proposal Source: Own elaboration.

The trail begins first, on the hill María Guare
(1) where you can see the flat rural visual land-
scape, with the Chongón-Colonche mountain
range covered with background tree vegeta-
tion; the population with the mangrove in the
background; and, Palmar beach with the cliff
in the background;



76 F. A. García Alarcón et al.

Second, bathe and have fun at Palmar Beach (2);

Third, kayak or canoe ride through the mangrove (3), from Palmar beach;

Fourth, view and walk along the cliff (4);

And fifth, bathe and have fun at Rosada beach (5).
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3 Conclusions

The importance of ecotourism at an international level, as a socio-cultural dimension
and the economic benefits that it generates for any country, as well as, the conservation
of a planet that sees its natural resources lost rapidly, is for everyone, another one of
many challenges.

The success factors for ecotourism, is participation, empowerment over natural
resources and territory of the community, good management and collective distribution
and have leadership that promotes good governance according to their needs.

With the offer of ecological tourism, with the conservation of existing natural
resources such as the hill, beaches, mangroves and the cliff, will increase the economic
benefits generated by this activity, in the Palmar Commune.

Although the community has an interest and willingness to take part, it needs an
adequate organizational capacity.
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Abstract. Digital transformation (DT) is disrupting industrial organizations,
which require significant changes in their properties to remain competitive. This
calls for strong leadership to drive this transformation. However, what leadership
competencies are required to lead DT impactfully is unclear. Therefore, we seek
to identify the key leadership competencies by employing a qualitative, grounded
theory approach. By conducting interviews of ten DT experts from two hardcore
industrial organizations, we highlight five key leadership competencies that indus-
trial organizations need to develop in their leaders: digital vision, digital knowl-
edge, failing fast, empowerment, and managing diverse teams. The results of this
study will help industrial organizations to strategically prepare their leadership for
the requirements of DT.

Keywords: Digital transformation · Leadership · Competencies ·
Digitalization · Industry 4.0

1 Introduction

In this era of the fourth industrial revolution, industrial organizations require revolu-
tionary changes to sustain themselves and remain competitive [1]. There are different
factors behind these changes requirement, such as surging customer expectations and
unprecedented competition, however, exponential technological development remains
the biggest reason [2, 3]. To address this technological development, industrial organiza-
tions are radically transforming themselves to gain operational efficiency by introducing
new digital technologies as well as by changing their social systems [4, 5]. However,
industrial organizations require strong leadership at the helm [6] to lead this trans-
formation impactfully. Strong leaders actively recognize when the change is required,
understand the requirements for it, and foster an environment that supports the change
[7]. Furthermore, leaders provide vision for the change from an existing state to a new
improved state and prepare people to adapt enthusiastically to compete [7]. Moreover,
they assess the change hardiness, prepare for resistance, gain support for change, involve
people in decisions that affect them, provide clarity regarding behavioral expectations,
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create opportunities to practice new skills, use the feedback process to monitor imple-
mentation, reward and reinforce both progress and success, and align systems to support
the new and desired behaviors [8]. The same holds true for those leaders who are leading
the change for digital transformation (DT).

DT is a process that aims to improve organizations by triggering significant changes
to their properties through combinations of information, computing, communication, and
connectivity technologies [5]. It helps industrial organizations to make a fundamental
shift from a traditional organization (industrial economy based) to an modern organi-
zation (one suited for today’s digital economy) [1, 9]. Moreover, DT enables industrial
organizations to develop agility, collaboration, innovation, enhanced customer experi-
ence, streamlining operations, and new business models [1, 10]. However, it require
organizations to take company-wide initiatives [11] to transform the culture, structure,
strategy, business processes, and business models [2, 10]. Hence, DT is not just about
the introduction of new technologies; rather, it is about taking holistic steps to transform
overall organizational properties to reap the full benefits it offers. Therefore, organi-
zational leadership must work accordingly to ensure optimization between these new
technical and social systems [12, 13]. However, the literature shows that industrial orga-
nizations struggle to embrace the opportunities through DT [14]. This finding challenges
organizational leadership to reinvent their competencies to leadDT in their organizations
[5].

Leadership competencies are the knowledge, skills, abilities, and attributes that lead-
ers must possess to perform their jobs proficiently [7]. The existing literature on leader-
ship competencies and DT has mostly focused on certain profiles such as chief digital
officers or chief technical officers [15, 16], who actually develop and lead DT programs
in their organizations. However, the literature has ignored the competency requirements
of functional level leaders that actually implement DT in practice. Moreover, the liter-
ature lacks an empirical study that explores the key competencies of functional level
leaders. Therefore, our main objective is to explore the key competencies required of
functional level leaders to lead DT impactfully in industrial organizations.

2 Methodology

Our research is based on amultiple case study design that examines the key competencies
of organizational leadership for digital transformation [17]. As DT is an evolving phe-
nomenon in the literature [18, 19], we therefore used qualitative methods to collect and
analyze the data [20] to extract the key competencies of leadership required for DT. We
chose two industrial organizations as case companies, based on methodological expedi-
ency [21]. Both case companies are hardcore engineering industrial organizations that
were established during the second industrial revolution [9]. Moreover, both are already
working intensively on DT.

We relied on semi-structured interviews and publicly available documents of the case
companies to identify the leadership competencies in question.We conducted in total ten
interviews fromexperienced leaderswho are leadingDT in their functions. The interview
transcripts compromised 170 pages and over 700 min of recordings. Furthermore, we
used a grounded theory approach to analyze the data [22]. For this purpose, we used
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NVivo 12 for coding. In addition, we followed the data analysis technique of Gioia,
Corley, & Hamilton (2013) in which data is organized into concepts and thereafter
themes are developed that facilitate the identification of leadership competencies.

3 Results and Discussions

In the analysis, five main competencies of leaders emerged that are critical for DT of
industrial organizations. These five competencies are discussed in the following.

Digital Vision
The first step toward DT is having a strategic vision to lead it [23]. Vision in the context
of DT is referred to in the literature as “Digital Vision” [11, 24]. Digital vision require
leaders to look beyond existing strategies and previous procedures and envision the
digital future of their organizations [11]. However, it requires leadership to align their
actions with their vision and make it understandable for their subordinates. The director
of DT stated the importance of vision, “The key role of leaders is to inspire their people
with purposeful vision that can engage those people emotionally for DT.” However,
another Director of DT stressed the need for alignment between vision and action, “the
capability of a leader is not just to have a vision but how he conveys that vision in
an understandable and easy way to its people, so that they can buy his vision.” The
general manager of operational development explained this with an example, “If you
want everybody to start using some digital tools and then you go with paper handouts, it’s
kind of not strengthening your message.” Therefore, leaders need to provide a purposeful
vision in their organization and implement it by designing actionable plans around this
vision.

Digital Knowledge
Having the knowledge of digital tools and processes emerged as one of most important
competences that leaders must have to lead DT. However, the interviewees emphasized
that the leaders are not required to possess hardcore technical knowledge for this purpose;
rather a good understanding of digital tools is enough. The director of DT explained, “I
don’t think they (leaders) should be expert in technology…what they should understand
literally is how can a certain technology in broad terms impact our customers’ business
and our business.” Similarly, the general manager of operational development noted,
“you (leaders) don’t need to be a coder…but you must understand how we can utilize a
particular technology?” Another director of DT stated that “It is (technical competence)
definitely essential…they don’t need to know it from scratch…but at least one should
understand the impact of these technologies and the potential of these technologies on the
business.” Some scholars also have reported similar views regarding this competence.
For example, Singh and Hess (2017) [11] emphasized that the leaders must understand
the information technology (IT) applications, as new products and services are based on
IT. Petrucci and Rivera (2018) [25] reported how digital technologies can help leaders
at work, e.g., utilizing digital technologies to enhance real-time feedback and to derive
behavior change, performance improvements, and understand the complex flows. Based
on these views, we argue that the leaders of DT must have a basic knowledge of these
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emerging newdigital technologies, how these technologies can influence their businesses
and operations, and how they can utilize these technologies to ensure the impactful DT
of the incumbent organizations.

Failing Fast
Failing fast is one of the most frequently mentioned competencies by the interviewees.
The literature as well as the interviewees have addressed the failing fast competence
in relation to experimental learning, risk taking ability, using digital technologies in
minimizing risk, and the fail and learn attributes of leaders [26]. Failing fast is an agile
strategy that reflects the responsive timing of a failure within a given process [27]. The
aim of failing fast is to recognize conditions which indicate a potential failure and then
cease work on that task/project rather than investing more time and resources on it [28].
The vice president of open innovation explained, “leaders need to be able to go through
with something (project/tasks) and then stop, analyze is it working? And then be able to
adjust quickly if things are failing.” The director of DT explained this competency by
stating, “let’s learn and fail together, and improve. That’s what I been doing myself as
a leader.” Therefore, leaders must develop capabilities to fail and learn fast in order to
save resources for their organizations, and digital technologies can play a vital role in
achieving this purpose.

Empowerment
Empowerment, or the delegation of power toward those lower down the hierarchy, has
emerged as another very important competency that is required to ensure impactful DT
for industrial organizations. It helps in enhancing the meaningfulness of work, fostering
participation in decision making, expressing confidence in high performance, and pro-
viding autonomy from bureaucratic constraints [29]. Almost every interviewee stressed
the need of delegation of power for DT. The director of IoT stated, “Leadership needs
to transform from power to empower… that you need to empower your people to take
the decisions because what they are working on is so big and complex that if you think
you as a leader can do that, you will be the bottleneck.” Meanwhile, the director of DT
explained, “We (as a leader) want everyone to feel empowered,” and the senior director
of global technology said, “You (as a leader) need to trust more and you need to empower
more (for DT)”. Therefore, by delegation of power, leaders can focus more on strategic
aspects, as well as helping their teams to feel part of this whole transformation.

Managing Diverse Teams
DT requires business and IT teams to work together to define, design, deliver, prioritize,
implement, enhance, and discard new digital services and products [30]. Moreover,
industrial organizations develop cross-functional teams [5] to bring different resources
to one place in order to start different projects. In addition, DT has enabled employees to
work in virtual teams [31]. Therefore, leaders need to develop this competency tomanage
such diverse teams through different mediums. The director of DTmentioned the need to
align their teams first, “For me, the first thing is to create a clear purpose of our team…I
arrange one hour meeting per week with each of them as building trust is very important
in team management…you have to manage each team member differently.” Director
digital development added, “In order to deliver complex projects, you need to develop
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diverse teams, therefore leaders must have the capability of building networks quickly to
gather required diverse resources.” Hence, the competency of managing diverse teams
effectively is very important for the leaders of this digital age. Figure 1 presents the
research framework for this paper.

Fig. 1. Research framework

4 Conclusion

DT is all about change, and leaders are the pioneers to implement these changes in
industrial organizations. Moreover, DT is not only affecting industrial organizations but
also changing the context and conditions for the leaders. Therefore, leadersmust reinvent
their competencies to drive DT successfully in their organizations. Leaders across the
organizationmust have a clear vision about the possibilities that digital technologies offer
and how to implement these. Along with this understanding, leaders need to develop
their capabilities to try out new things and recognize fast whether it is working for
them or not. In addition, they need to delegate their powers to reap the best out of DT.
Moreover, they need the ability tomanage diverse teams, asDTbrings different functions
and stakeholders to the same platforms to work together for the best outcome of their
organization. Based on the identified leadership competencies, we argue that these will
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help industrial organizations to develop their leadership, accordingly, enabling them
to secure impactful DT. Moreover, to enhance the generalizability of these results, we
recommend that future research includes more case organizations as well as interview
participants.
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Abstract. The public discussion towards abortion policy in Alabama triggered
research interest from many prestige scholars to revisit the often-polarized topic.
Our research focus on exploring the implication using the policy change as an
external perturbation raising attention to the existing diseases conditions causing
infant morbidity and mortality, e.g. HIV and STI, providing an alternative per-
spective through System Dynamics Modeling to illustrate the practical problems
and propose possible solutions to achieve effective governance. The existence and
response tackling transmittable diseases pose challenges in providing consistent
quality medical care and increasing burden in the context of heath sector develop-
ment. Taking into the consideration of limited public sector resources with many
competing areas for spending and investment, the importance to prioritize based
on need and relative challenges becomes the determinant factor to effective policy
decision making process. This paper begins with a review of previous relevant
experiment in system dynamics concerning public health, then it presents a func-
tional model designed to include existing conditions of transmittable disease (HIV
and STI) in a population and medical financial burden for families. Although our
model encompasses a detailed process including the potential policy change in
Alabama, our focus in on the connection between disease cases in infant to overall
public welfare, which are responsible for the majority of health impairment in the
U.S.

Keywords: System Dynamics (SD) · Public health · Social welfare · Agent
based modeling · Risk mitigation · Social learning

1 Introduction

Despite remarkable success in some areas, the health sector in American still faces
difficult challenges in combating transmittable disease control and meeting its primary
objective of reducing the burden of public welfare. Historically, national public health
objectives have set and defined numeric targets for reductions in most major health
problems, as well as for increases in prevalence of health-promoting behaviors, however,
these measurements are often set with high expectations and do not convey meaningful
referents for assessing progress. Examples include the number of infants born with
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perinatal HIV, the growth of underinsured population, the long lasting ethnical and/or
geographical health disparities, and the overall decline in health-related quality of life. In
addition, the underlying causal relationships among these issues have created additional
layer of complexity preventing officials in finding effective immediate solutions.

In the past decade, United States have continued its success as a global leader inmed-
ical research, technology advancement, and economic growth. From an overall perspec-
tive, U.S government has alleviated overall poverty level, child mortality and education
inequality aligning its development goals to better allocate necessary resources. At the
first glance, the decreasing numbers present a promising outlook, however, geographical
differences between cities reveals the factors complicating the issues including medical
resources access, disease prevention and social welfare budget planning for household in
severe poverty. Although economic growth serves as a key indicator towards a country’s
wellbeing, the measurement does not provide a full picture of the quality of economic
activity nor does it consider the citizens who benefits, more importantly those who are
left out or left behind. Our case study city Alabama has recently become the center
of policy discussion; we believe that there are challenges embedded within Alabama’s
existing system which interconnect with risk factors, disease and limited health care
resource in a continuous state of interaction leading to disparities in health status over
the past years that deserve our immediate attention.

2 Application of System Dynamics (SD) in Public Health

Scholars have long been exploring the right balance between providing governance to
serve the needs of the citizens and executing the planned process to delivery expected
results in healthcare practices through government funded social welfare programs.
Traditionally, researchers have placed focus on benefits from information technology
to improve healthcare analytics. Nevertheless, critics express their concerns in public
health intervention falling short from missing the conceptual wholistic perspective and
inability in addressing efficient and accurately pinpoint strategic change process. The
dynamic complexity in the healthcare system stem from long delays between causes
and effects, and by multiple stakeholders’ interest and goals that may conflict with
one another. The underlying complexity results from the interaction among individual,
organizational and government creating feedback mechanism. Since 1970s, researchers
have started utilizing system dynamics simulation modeling as primary methodology in
a variety of health priority areas, including chronic diseases and opportunities to improve
public health [1–3]. Specifically, the researchers emphasize the challenges in the lack of
linkages between the healthcare system and other community agencies that should be
involved.

This paper illustrates the simplified process linking three key areas: birth popula-
tion, infant disease cases, and total government welfare, then adding factors that cause
the change in parameters for each focus area. The dynamic flow diagram represents
an equation-based model including functions using rate of change, simulate over finite
amount of investigate period, empirical results reveal interconnected relationship and
overall behavior change across the three areas. These changes monitored through our
simulation process shed light to the complex healthcare system, present a value-added
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solution through a scientific approach. Sensitivity analysis is conducted to assess risk
and relative dependency between percentage of transmittable disease and the percent-
age of social welfare covered by public insurance. The goal of our research aims to
adopt systems thinking using abortion policy lever as a critical component in investigate
changes between short- and long-term decision-making processes.

Because the health of the citizens and the overall welfare spending budget display a
reciprocally connected relationship, we believe that the notion of effective governance
goes require analysis to advance beyond traditional policy mechanisms of government
and refers to the totality of welfare needed in ensuringwellness for all. By using differen-
tial equations in System Dynamics Modeling, we capture the nonlinear behavior change
between the number of infant disease cases and the amount of welfare budget needed.
From a short-term perspective with abortion policy in effect in 2020, our simulation
results indicate a 26% increase in the cases of infant born pre-exposed with HIV and
STI, in turn there is a 2.2% increase in welfare spending. Alternatively, from a causality
standpoint, we observe a drastic difference in trend for the two defined time lengths.
The research results are valuable in identifying opportunities for temporal calibration,
increasing fidelity to model assessment, and further providing scientific guidance for
policy-oriented decisions.

3 A State-Level Operational Model

3.1 Model Design and Scope

The existence and response tackling transmittable diseases pose challenges in provid-
ing consistent quality medical care and increasing burden in the context of heath sector
development. Taking into the consideration of limited public sector resources with vari-
ous competing areas for spending and investment, the importance to prioritize based on
need and relative challenges becomes the determinant factor to effective policy decision
making process.

System dynamics is a rigorous systematic modeling methodology that allow us to
build and design formal computer simulations of complex interactions of individual
processes and organization levels to add value in evaluating change and planning for
action. In this paper, we propose using Fourth Order Runge-Kutta (RK4), a time stepper
to solve the differential equations. Key variables are extracted from reliable data sources,
Alabama Vital Statistics in 2015 and Stats of the State of Alabama, that we include in
the model as initial conditions (Table 1).

3.2 Model Stocks and Flows

The simplified process (Fig. 1) mapping demonstrating linkage between regulatory
policy to number of children with detectable diseases needing monetary support.

1. Stock 1 (Number of birth): The first stock is a number of birth. We definite the
number of birth as the amount of birth flow in the stock and the flow out as a number
of aborted pregnancies. The control variables are abortion rate and the birth rate
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Table 1. Key variables used in SD simulation modeling

Initial condition for simulation period 2010–2030

Birth rate 12.3%

Number of birth $59,651

Abortion rate 9.0%

HIV 0.6%

STI 0.3%

Infant mortality rate 8.3%

Failed to complete prenatal detection 35.60%

Budget covered by public insurance 6.1%

Total public funding (million) $137.00

Fig. 1. Causal framework of the system dynamics model
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which controlling the newborn numbers. Here we consider natural growth rate, not
social increase rate since the social increase rate will include net migration and
international migration which is more complicated also it is not the main focusing
we would want to observe.

2. Stock 2 (Number newborn has disease): The stock 2 is a number of the newborn has a
disease which we consider the number of transmittable disease flow in and a number
of a newborn do not survive as flow out, also we use the number of birth connect
stock 1 to stock 2. In addition, the number of a number of transmittable diseases
including number of newborns failed to complete prenatal detection with a newborn
of HIV and STI percentage. We assume if the pregnancies do not complete prenatal
detection, there might be a higher chance of newborn has diseases. The flow out,
the number of newborns, not survive would be a number of a newborn has disease
* infant mortality rate.

3. Stock 3 (Totalwelfare budget): The stock 1 and 2we consider the newborn population
and stock 3 we would connect to the social welfare budget and see how newborns
with disease influence the government budget. Therefore, the third stock is the total
welfare budget equal to the total money received from finding as flow in and amount
of social welfare budget supporting unhealthy children as flow out. We use public
funding as the money received from funding; the amount of social welfare budget
supporting unhealthy children as total cost needs to support unhealthy children. We
assume the money for supporting unhealthy children as the average medical bills to
cover treatment for infants with the perinatal infection which the disease HIV and
STI, and average children spending.

3.3 Differential Equations

Our system dynamic framework provide a rigorousmeans of thinking about and describ-
ing the complex social public health network and its interaction with transmittable dis-
eases among infants and social spending.Using differential equations, we then are able to
model the non-linear interactions among three key variables: number of newborn, num-
ber of newborns with disease and welfare budget. The differential equations describe as
below:

⎧
⎨

⎩

dB
dt = αB − β(B ∗ A) (1)
dD
dt = γB(d + f ) − σ [(M + P) + (SW ∗ S)] (2)
dW
dt = δW − ρ(D ∗ M ) (3)

A = Abortion rate
B = Number of birth
d = disease (%)
D = Number of newborn with disease
f = Failed prenatal screening (%)
M = Average cost for medical treatment
P = Public funding
SW = Social welfare budget
S = Government support (tax)
W = Total welfare budget
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4 Experiment Results

In this section, we will discuss the results from two designed comparison; first, we
explain the baseline (abortion rate is 9%) scenario, compare and contrast the results with
our simulation result when abortion rate is 0%. Second, we are curious to examine the
differences between short-term (20 years) and long-term (50 years) perspective for the
number of disease cases among newborns and the total spend for social welfare.

4.1 Baseline vs. Simulation

Figure 2 and 3 are the simulation results visually represents when abortion rate decrease
from 9% to 0%, the change can lead to an 26% increase of newborn with disease cases
and a 2.2% increase need to be added to the total social welfare budget. Overall, the
number of newborns declines. In baseline scenario, represented in the solid black line,
as time increases, the number of newborn with disease decreases. On the other hand,
the simulated scenario, which is illustrated in green, the disease case number is now
in concave shaped after year 2022 (Fig. 2). In Fig. 3, we connect the previous results
systematically to the socialwelfare level to demonstrate the differences in spending under
these two designed experiments. Interestingly, for both baseline and simulation results,
the amount of total welfare spending is extremely similar and is positively increasing by
year. Based on our scientific framework when using abortion rate as change lever in a
systematic process, we can conclude that the differences for total spend in social welfare
appear to be minimal. However, the obvious difference is the pattern for the number of
infant born with diseases. Evidentially, we can conclude that there is a correlation exists
between the number of unhealthy infant and social welfare spending.

Fig. 2. Number of newborn with disease - 20 years

4.2 Short Term vs. Long Term

Next, we seek to uncover controlled variables impact between the short and long term.
From Fig. 4, we identify that there is a similar pattern before 20 years. From a long term
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Fig. 3. Total welfare budget - 20 years

trajectory standpoint, the curve displays a concave shape with the lowest number for the
newborn with a disease in the year 2035, later the number slowly increases.

Fig. 4. Number of newborn with disease (in long/short term)

In Fig. 5, we illustrate the apparent different pattern for the social welfare budget
in the comparison between short and long run. From a short term perspective, which in
this case is defined as 20 years, the steep tangent represent a higher spend in total social
welfare. Alternatively, under the long run (50 years), the increase is spread overtime and
at a lower tangent slope.
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Fig. 5. Total welfare budget (in long/short term)

5 Two-Factor Sensitivity Analysis

Incorporating existing condition as change-lever two variable heap map allow us to
use the change between percentage of transmittable disease and the percentage of social
welfare covered by public insurance displaying two preferential ranges (shown in green)
that lead to negative impact to total welfare budget suggesting a decrease in government
financial burden (Table 2).

Table 2. Two-factor sensitivity analysis

15,057 -30% -20% -10% 0% 10% 20% 30%
-30% 24596 16443 8290 137 -8016 -16169 -24322
-20% 16443 11008 5572 137 -5298 -10734 -16169
-10% 8290 5572 2855 137 -2581 -5298 -8016
0% 137 137 137 137 137 137 137

10% -8016 -5298 -2581 137 2855 5572 8290
20% -16169 -10734 -5298 137 5572 11008 16443
30% -24322 -16169 -8016 137 8290 16443 24596

Total welfare budget (in millions)

6 Conclusions

Success in connecting disease and the large-scale public health network has been over
due, in part, to the availability of data to accurately capture the interaction amongdifferent
individuals, organizations and agencies. Our proposed system dynamic framework shed
light on the possibility in expanding to produce valid results and serves as a pilot study
in the field. The designed experiments have produced valuable insights that we may
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be able to further investigate, i.e. the inclusion of effects of individuals with public or
private health insurance coverage, urban rural gap and medical resources available for
prenatal care. System-based thinking and simulation have allowed us to create scenario
comparison in understanding the effect of disease cases to budget for social expenditure.
Based on our experiment, an increasing number infant born with transmittable diseases
has a larger consequence to social budget in the short run (20 years). In fact, over time
(50 years), the outcome is scientifically smoothed out. Another interesting insight is
the ability to use policy change as a lever to estimate potential outcomes as we did
with the abortion rate. SD modeling technique proves to be complementary to policy
implementation and for risk mitigation, and the success of our experiment is a great start
to push for collaboration among academia, governance and cooperation to use simulation
as a mean to provide policy calibration and long term risk management.
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Abstract. The knowledge and the links between participants are two basic ele-
ments that allow the development and survival of sectors that, like the artisan
one, find in the endogenous knowledge the central motor for the production of
goods. For that reason this article seeks to synthesize concepts and key definitions
of social capital with the purpose of making evident to the reader its relevance
for the study of the phenomena that surround this group, especially when it is
sought to generate a complex approach that seeks the development of deep trans-
formations on their issues. Based on the analysis of research articles that allow us
to understand the value of this capital and of diverse methodologies focused on
promoting its development, relevant findings are defined within the State of Art
and evidencing different lines of study that will allow related researchers to find
a theoretical and methodological reference for the development of their projects.

Keywords: Social capital · Artisan sector · Link · Deep transitions

1 Introduction. General Theoretical Concepts, Origins
and Relevance of Social Capital

In the scope of the economic theory, the point of convergence between antagonistic
positions such as those of Karl Marx and Adam Smith is given around the concept of
capital as an asset capable of generating profits and wealth allowing the production of
goods and services that generate value (benefits) on the basis of work. While Marx
stresses that wealth emanates from the capital generated from the dominant exploitation
between the owners of the productive assets and the worker, Smith includes, in his
conception of capital, the integration of the skills obtained from the individuals involved,
such as knowledge, talent and experience [1]. Although the organizational nature that
allows the production of goods, both in theory and in practice, naturally considers a
relationalist approach between the human factor, the cognitive, the structural and the
material, creating processes that are integrated by the continuous interaction of these,
both in an automated approach and in that of an artisan nature. For this reason, Rickap [2]
highlights Karl Marx’s remark on the inherent need for capital to generate an imposition
on the competitive arena by means of technical transformations that promote additional
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income for the supply of goods. That is to say, these innovations - transformations -
allow the competitive validity within the markets. For Polanyi [3] one of the central
flaws in the self-regulating market theses of Smith and other liberalists such as Ricardo,
Malthus, Burke and Betham, is that they determine that economic factors of production
such as land, labor and capital cannot - or should be seen - as commodities which, in
practice, are determined as a fallacy as they all eventually become commodities.

Since Nonaka’s works (1994), tacit knowledge has been highlighted as a basic ele-
ment for the development of latent innovations not only in tangible and intangible goods
and merchandise but also in the processes that allow improvements in production [4].
This emphasis on knowledge also considers the capacity of management, transfer and
adoption under the rationale that knowledge is conceived as an inherent asset of the
individuals involved in the productive processes. A value that is difficult to replicate
largely because of its broadly changing nature and requirement not only of that which
comes from formality but of that which is built with experience itself, making it a com-
modity of trade. This, together with the complex approach based on the General Theory
of Systems developed by Ludwing Von Bertanlaffy in 1969 and considered by a consid-
erable volume of researchers, allows us to understand the value of the complex network
and the relational capacity of organizations which (as living and changing cells) must
be built and maintained continuously to develop and establish a natural sense of self-
preservation. On the other hand, Arnold and Osorio (1998) establish that this theory
considers that the connections between the involved participants are key resources of
the development of an adequate system that allows to generate a structure that impels its
sense of survival and to develop, from it, value, same that emanates of the Interrelation
and effective communication between participants promoting with it the transfer and
adoption of knowledge of the involved members [5]. It is these connections that allow
companies, groups and units to manage dynamic capacities that enable them to remain
within the competitive and exchange markets to which they belong. It is precisely this
dynamic sense that allows organizations to find a sense of flexibility and continuous
adaptation from the cyclical learning, the adoption of rules that support the structure and
the relational strength of its members [6].

In the year 2000 Durston for the Social Development Division of the Economic
Commission for Latin America and the Caribbean of the United Nations (ECLAC),
established that the social concept began to show a leading tendency from the 1980 s
onwards, integrating interdisciplinary knowledge and generating a discussion in its app-
roach as a theory or as a paradigm. This publication [7] conceives three basic aspects:
the sense of trust, mutual assistance and cooperation. While Putman and Grossm point
out that this concept was first addressed in 1916 by L. H. Hanifan, and that today it can
find more complex considerations, in its essence it is recognized as intangible emanat-
ing from the daily life of social individuals being defined by the sense of solidarity and
comradeship between subjects and their close groups. Therefore, social capital can be
defined under two visions: the cultural and the structural. For Woolcock and Narayan
[1] the central difference between the two is that while the structural one conceives it as
a resource that allows for a more robust confrontation with crisis and systemic erosion,
the cultural one focuses on community values and norms.
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The approaches mentioned above, in synchrony with the logic of networks, estab-
lish that social capital is conceived as that which emanates from the relationships and
links that an individual is capable of creating, maintaining and managing without being
centered in a unicentric relationship of an ego-actant [8]. Although its development and
exploitation means an individual good, it finds in the framework, a development of codes
and guidelines considered by the participants integrated in it, so that the exercise of power
is negotiated by those involved. Therefore, an ego-participant considers potential and
inactive, dormant capacities, which will generate synergic value from their addition to
a network [9]. The approach to social capital also considers motivations under psycho-
logical and social patterns taking into account the principle of influence and constitution
of social dynamics by social and cultural aspects, therefore, its implementations vary
with respect to the context that surrounds them [10]. It is for that reason that Ronald
Burn retakes the importance of the social position establishing that the social capital is
“granted” by the hierarchical position that a network grants to a particular individual,
beyond the individual relation that is capable of generating a participant in the extent
that the relations consider a flow of back and forth, continuous, regarding the commu-
nicative demand; otherwise, we would speak of a merely informative flow. Therefore, it
is also relevant to consider its nature: cyclical or self-transactional in order to determine
whether there is a halo of integration or a pragmatic one [11].

In line with the above, Arriaga [12] generates a melting pot that researchers should
consider when showing the possibilities of a theoretical approach based on social capital
regarding its nature, development, maintenance, erosion and evolution from the require-
ments and nature of social absorption such as mechanical solidarity, class awareness
regarding the roles and hierarchical position that the members of a group hold, as well as
the initial condition and emerging capabilities of social action, all under a sociological
approach [10]. The anthropological perspective is also considered insofar as it allows
for the generation of an analysis of social organization with respect to the structural
definition and the emergence or decline of institutional entities, as well as the logic of
reciprocal exchanges for its maintenance based on the tacit and/or implicit adoption of
the dialogue contracts that make possible agreements and capacities of social direction.
Thus, social capital considers a series of basic principles based on four fundamental ele-
ments: shared knowledge, such as the capacity to have a cognitive asset and to promote
the capacity to transfer it to other members of the group, thus reinforcing a synergy and
added value to the initial stage of said cognitive asset. The values and norms defined
in the groups and that are a reflection of the base structure or scope in which they are
developed, consider central variables in the capacities of how social capital is obtained,
integrated, constructed or inherited. Finally, there are the existing agreements and the
social network already pre-existing prior to an approach of social science.

Anthropological and sociological approaches meet theoretical principles developed
by personalities such as Emile Durkheim, Karl Marx, MaxWeber, Raymond Firth, Mar-
cel Mauss and George Foster. As it can be seen in Fig. 1, these established contributions
to the theoretical study of this phenomenon including key concepts that go from the
social network, social integration, access to new realities hand in hand with the linkage
and technology, as well as the relevance of the rules and tacit and explicit norms that
integrate and direct the social context.
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Fig. 1. Social Capital Principles, Values, Authors and Approaches. This figure shows the rela-
tionship between the basic values of social capital that the theorist have worked on the phenomena
and four central concepts that drives the basic principles of it, mentioned in the work of the revised
authors. Also, it integrates the two approaches mentioned in the text below. The Fig. 1 was created
by the author with information of Arriaga (2003) [12] and Capella (2017) [13].

2 The Artisan Sector in Mexico: Reality and Relevance of Research
Approach

It is established that the artisan sector faces a series of problems and threats that affect
the survival of its work in the production of cultural goods, which is why the sector is
usually considered in programs that address the fight against poverty. This fight began,
according to data provided by various authors [14] in 1990 with the National Solidarity
Program (Pronasol), which has changed its name over the six years of the executive
branch, in response to the interests set forth in the various government plans promoted
to date. Pronasol is mentioned because this program sought to promote the development
of indigenous and rural communities, specifically by addressing the artisan sector.

In Mexico, this sector stands out not only because of the value perceived in the cul-
tural capital but also because of the demographics it includes (in its last record published
in 2015 it considered a total population of 12 million people, or 10% of the total popu-
lation considered in the last population census of the National Institute of Statistics and
Geography (INEGI)) [15]. Likewise, according to data from the National Promotion for
the Development of Arts and Crafts (FONART) in 2017 [16], we find that Artisan Sector
activity generates 20.3% of the GDP in the cultural sector and 3.8% related to tourism
activity (INEGI 2018) [17], making it the third most important country in the world with
regard to the development of such activity. The INEGI (2018) [17] established that it
contributed 13% of the total GDP.

Although its economic relevance has been stated, within the sector’s approach it is
clear that it is continuously facing a series of failures that have threatened its sense of
sustainability and stability. Likewise, it is emphasized that the development of this and
other similar sectors depends to a great extent on a systemic approach that allows for the
understanding of group dynamics and the establishment of a structural definition of the
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socio-technical systems in which they are embedded in order to define an approach that
allows for a holistic vision of the problems and the development of niche projects that
promote structural changes in favor of these sectors [18]. For example, in Mexico most
of the artisan producers are under an informal scheme, which does not imply that there
is no defined organizational structure or that they are dispersed ego-participants; on the
contrary, due to the nature of their activity they have forged productive organizations
that allow them to develop their diligence (although it would be necessary to go deeper
into the different existing organizational schemes, for the purposes of this article only
the general systemic logic of the sector is highlighted). In the artisan sector, a general
organization is detected, forged from family groups and/or local members that integrate
productive groups, usually directed by leaders, who guide and make decisions based
on their experience, which is generated from their social hierarchy within the group.
According to De la Paz Hernandez Giron, Yescas Leon and Dominguez Hernandez [19],
the structure of this type of organization can be extremely flexible, varying according to
its experience, members and context, and with the capacity to adapt to its environment
largely due to the sense of solidarity and value of the relationships among its members.
In order to understand how a sector operates in reality, an interview was conducted with
Héctor Montes [20], owner of the exploitation concession of the Opal Libertad Mine. In
this interview, the artisan referred to the way in which the mine is operated, pointing out
that those involved in it are family and friends who exploit, sell raw materials, produce
pieces, carry out direct sales, supply intermediaries and manage/operate tourist visits to
themine in such away that the income from exchange is diversified and reduces the sense
of dependence on a single activity. Through the interview the artisan shows the relevance
of the agreements and the relationship between the participants who collaborate in the
network of local opal craftsmen. The creation of groups, associations and clusters is
a common practice in the development of artisan products and goods. In this regard,
researchers such as Abeledo Sanchis, Coll Serrano and Raussel Köster [21], have shown
in their research that this allows to strengthen the sector from the concentration, the
linkage and the development of social capital of craft groups with the ability to manage
innovation and sense of specialization, which gives them a greater sense of survival. The
authors also assert that part of the flaws stem from a sense of informality and limited
access to formal education. In this sense, Arriaga Baidal, et al. [22] have documented the
successful case of the integration of academic knowledge and endogenous knowledge
present in artisan production. In the case mentioned, it is highlighted that the integration
and linkage allowed the development and adoption of administrative technology to cover
a latent flaw in a community of furniture producers: the price strategy. Among the cases
it is established that the respect to the defined rules of social interaction and the definition
of clear objectives allow that the academic knowledge achieves an adoption of value to
the empirical practice of the artisan.

In the published investigations and considered for the revision of the State of Art
in relation to the variables social capital and artisan sector they emphasize the value
of the first one as a key action not only for the natural operation of the economic units
developed by artisan producers but as a way with the capacity to transform the failures of
the sector in their own benefit, especially if one follows the Deep Transformation Theory
approach developed by Schot and Kanger [18] evident in cases such as Honeybee’s
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Network [23] in which the integration of knowledge and linkage between researchers,
scientists and artisans create a grassroots development gap by triggering the economic
development of vulnerable groups and the production of low-cost artisanal products
with a continuous focus on innovation without falling back on social, economic and
technological colonization by naturally integrating resources and skills.

Researchers around the world continuously publish cases in which, through the
principles of social capital and solidarity, they promote the development of niches for
the solution and deep transformation of systems, thus demonstrating that the community
approach can generate solutions to social and economic development problems in diverse
contexts.

3 Social Capital at Artisan’s Sector: State of Art

In order to determine the validity of the theoretical framework and the approaches devel-
oped by researchers from different regions regarding the relationship between the social
capital and artisan sector variables, we found ten research papers published in the last
eighteen years. In them, one of the central approaches is the institutional integration,
because the social dynamics and the participants involved are central elements for the
approach of value transformations within the artisan spectrum. For Dhesi [24], this rea-
soning is evident and is reflected in a case study and phenomenological documentation
in which he manages to document a project in which, after 30 years, a neuralgic change
in the dynamics and development of the artisan sector is achieved. As in the theory of
social capital in the case of Dhesi Village in India, it is also considered central to under-
stand the complexity of social and group dynamics, in which power relations under a
Foucauldian view are not uncommon.

On the other hand, in a comparison of cases of analysis of the artisan sector in
Latin America (LATAM Portes and Landolt) [25], they point out that ‘unexpected’
consequences can arise. It also states that it should not be lost sight of the fact that there
is also a side of the phenomenon that has not been highlighted by other researchers,
namely the non-positive effects of group management, such as: exclusion of outsiders;
the demand for contributions from members based on group pressure; the restriction of
individual freedoms and the erosion of primary rules. These dynamics were documented
based on the analysis of three empirical cases that took place in this region, allowing to
establish that the drive of the companies of the artisan sector emanates from twoways that
are part of the moral commitments and of belonging of the groups: the altruistic forces
that provide status and sense of loyalty in a first instance and generally seen in groups
with a high sense of identity and integration and, on the other hand, the support from the
sense of solidarity. This approach, which is more sociological than structural, makes it
possible to determine the constant presence of social theories for both development and
exclusion. The above in synchrony with the cellular nature of the work of the unions
that together with the importance of the representations of a leader establishes a logical
sense supported by the revised authors: the consideration of the norms and natural or
endogenous dynamics of each group.

Regarding the development of a natural integration Gupta, et al. [23] support
the importance of creating solidarity links between local production groups and the
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academia, not under a halo of colonization but based on the principles of integration,
polycentrism and segmentation, thus empowering the creative forces of societies, which
eventually leads to develop a synergy that promotes integrated innovation between infor-
mal and endogenous knowledge. Unlike Portes and Landolt [25], Gupta, et al. [23]
establish a more positive approach to the integration of noncommunity participants. In a
critical view, this difference may be largely due to the methodology applied, since while
the latter document cases in parallel they develop them, which allows them to shape the
dynamics to advance the objectives of grassroots implementation.

In turn,AbeledoSanchis, Coll Serrano andRausselKöster [21] focused their research
on cluster analysis, seeking to prove a key thesis that highlights the value of social
capital in the sector of interest, showing that the greater the integration, the greater
the capacity for innovation. However, this analysis should be added to the importance
of the integration of constant advice on the administrative and market operations that
contributed to the development of the groups within the case reviewed by these authors.

Although in the case of Honeybee’s Network, innovation, technology adoption and
the development of synergistic knowledge are mentioned as important for the develop-
ment of the artisan sector, it is through Baidal, et al. [22] that a process failure in the
commercial activities of the furniture sector is integrated with software that allows for
the solution of price definition failures by developing a knowledge base that allows for
technology adoption. In this work, the researchers undertook the task of generating a
qualitative survey that would allow them to define the relevance and incidence of the
failure and subsequently establish a quantitative survey that would allow them to deter-
mine the results and monitor the evolution. Within the technological adoption, almost
a decade before, Ahmed [27] postulated that information technologies beyond limiting
and contracting social capital, should -especially with the boom of the Internet and dig-
ital platforms- be considered windows for the development of a more extensive social
capital and a faster way for the integration, linkage and transfer of knowledge (consid-
ering the capacity of synergy from co-creation); thus technologies are perceived as a
tool that could allow the systemic development of groups. Under the revised assump-
tions and theoretical principles of social capital, especially under the approach of Gupta,
et al. In addition to the above, Bonilla Marchan, Delgado and Stefos [28] contributed an
approach that could be key to planning projects that seek to promote the development
of the artisanal sector. Based on a multi-dimensional statistical analysis, they gener-
ated seven clusters which, based on the demographics, profiled Ecuadorian artisans,
thereby promoting the definition of basic characteristics that could be considered a basic
preamble for effective outreach between external participants to the group in question.
In this regard, other authors such as Capella [12] highlight the importance of the sense
of identity, a factor that may contain the possibility of exercising a cognitive or tech-
nological colonization approach. Capella [12] also emphasizes that in order to define
development policies and plans it is necessary to consider the following identification
factors: historical memory, valuation and use of language, influential social participants
and the situation with respect to the people, the poverty they live in and their ethnic
identity, focusing on establishing information regarding three key areas: the sources of
social capital; the components of social capital; and the definition of a methodology for
approaching the context.
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Finally, Manfredi Latilla, et al. [29] develop an analysis of scientific production
regarding knowledge transfer within the creative industries and within their findings,
despite the development of successful cases that seek to move away from a colonizing
approach, they discover that by 2018 there was not a relevant volume of articles that
managed to address knowledge transfer in the sector while respecting the original struc-
ture. Instead, they postulated proposals for the assisted transformation of technology
and industrialization of processes. Likewise, within their analysis they establish that due
to the nature of the artisanal sector it would be necessary to focus on the construction
of a synergy between traditional knowledge and the sense of innovation, something
previously defined by the authors reviewed as of the year 2000. Such synergy is rele-
vant to a great extent because it is precisely the endogenous knowledge that allows the
development of value and competitive advantage.

Figure 2 synthesizes the approaches and central lines of the authors reviewed,
defining their approach to social capital within its application in the artisan sector:

Fig. 2. Central lines of research in addressing social capital phenomena within the Artisan Sector
from 2000 to 2018. Own research with information from Dhesi [24], Portes and Landolt [25],
Gupta, et al. [23], Abeledo Sanchis, Coll Serrano and Raussel Köster [21], Arriaga Baidal, et al.
[27], Marchan, Delgado and Stefos [28], Capella [12] and Manfredi Latilla, et al.

4 Conclusions and Discussion

Within the evolution and complex approach in social and economic organizations, the
ability to develop and exploit the relationships and links of the individuals who make
them up allows for an added value to the individual and the organizations to which he
or she may belong. Therefore, the approach of social capital since the 1980 s has found
a place of interest within the variables and phenomena to be studied not only within
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the social sector, but also in the economic sector. Within the analytical review of the
authors defined for the purpose of this paper it can be ascertained that the theoretical
framework presented by themdoes not havemarked differences among themwhen citing
classic authors ranging from Durkheim, through Marx, Lynn and Coleman. The central
differences are found in the melting pot of methodological options that they apply, with a
marked preference for the documentation or development of case analyses. Likewise, it is
possible to detect works of great value that opt for more complex methodologies such as
phenomenological and ethnographic studies. The authors point out aspects of relevance
for others to consider in future research such as the value of synergy, integration and
the development of local innovations that arise from this association. The definition of
profiles as part of the identity requirements in favor of amore natural adoption establishes
an active starting point for the development of more effective implementations, findings
that could add value for other research related to the artisan sector.
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Abstract. In competencymanagement studies, scholars call for the importance of
digital savviness to hire, train, and develop newdigitalworkers.Yet, the knowledge
about the development of such a competence is still scarce. For this endeavor, we
followed a systematic literature review to identify a sample of 103 published scien-
tific articles and book chapters dealing with the development and implementation
of competency tools in the past 10 years. To our surprise, our review suggests that
the landscape of competency tools is surprisingly obsolete and that contemporary
requirements of digitization have not yet been incorporated into updated usable
competency tools. Through this review our hope is to provide competency man-
agers and researchers with a framework to advance and upgrade their competency
tools to address the gap between existing know how and the needed expertise of
the digital world.

Keywords: Competency models · Competency tools · Digital competencies ·
Digitization · Digital worker · Systematic review

1 Introduction

In the recent times the development and implementation of digital competencies became
an important topic within organizations facing the digital transformation. The rapid tech-
nological advancement and the increased complexity and changing of customer prefer-
ences led to complex situations where the emerging of the new technological opportu-
nities is disruptive, but employees are uncertain on how to handle it and use it in their
job [25]. Despite the increasing importance in today’s business environment, there is
no unitary definition of what digital competencies are, most of the researchers agree in
defining digital competencies as the technology-related skills [17] needed to success-
fully perform in today’s business environment. Nevertheless, it is important to specify
that with the term competencies we do not only refer to knowledge and skills but also
to the ability to fulfill at best the requirements of complex environments and situations
utilizing psychosocial resources appropriate to the context and critical thinking [29].
Competency, in this instance, represents an umbrella concept including all aspects that
can have an impact on the performance [4] and specifically digital competencies are
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considered as a “set of knowledge, skills, attitudes (thus including abilities, strategies,
values and awareness) that are required when using IT and digital media to perform
tasks, solve problems, communicate, manage information, collaborate; create and share
content, and build knowledge effectively, efficiently, appropriately, critically, creatively,
autonomously, flexibly, ethically, reflectively for work, leisure, participation, learning,
socializing, consuming, and empowerment” [12, p. 3]. The debate about digital com-
petencies does not regard only the business and organizations but also the educational
field. Many studies indeed focus on the digital competencies needed in the educational
and teaching field, developing competency frameworks. Nevertheless, this paper will
not include this area. In light of this considerations, this paper will focus on the analysis
of the available competency models to point out to what extent the implementation of
competency models allows to identify competencies needed in the digital era to perform
effectively in an organization. By reviewing journals in the field of Business Manage-
ment and Accounting the present study maps the extant research in competency models
implementation, pointing out gaps and improvement areas. According to the criteria
set in this analysis, the review considers 103 articles on competency tools, published
in scientific journals in the last 10 years. On the basis of the results of this review we
provide suggestions about the main issues future research should tackle.

2 Classification of Competency Models

The fast changes in today’s organizational environment requires the implementation of
more flexible methodologies, able to anticipate and capture new competencies needed
rather than describing past behaviors [9]. In this situation, competency models repre-
sent a step further to job analysis indeed while job analysis focus on the tasks and the
characteristics needed to perform that specific task, the competency models focus on
personal characteristics needed to success in a broader role [9]. Furthermore, compe-
tency models if deployed in the right manner have the potential to connect individual
KSAs (knowledge, skills and abilities) to the organizational strategy [9, 32]. Despite
the huge amount of competency-based approaches proposed in the literature, giving a
satisfactory definition of competency is still complicated [28] and proposing a solid
competency model applicable in different situations is still difficult [30]. A competency
model generally speaking describes the competencies requested to successfully perform
in a specific job, organization and industry sector [34]. Competency models are usually
tailored according to the organizational characteristics and needs and the way the spe-
cific competencies are described and developed depends on the specific organizational
culture, market, type of organization and strategic objectives [9]. Therefore, competency
models are more oriented to identify competencies that enable a long term fit with the
organization rather than short terms objectives [10]. As above mentioned it is difficult
to define a structured procedure for the competency models’ implementation [30], how-
ever, the main common steps are: gathering data about the organization, the strategic
business objectives, the specific job characteristics and performance indicators, analyz-
ing the extant literature and developing measurements focusing on behaviors rather than
only on technical skills [19], collecting data and validating the tool through focus groups
or surveys [6].



Tomorrow’s Digital Worker 109

3 Review Methodology

In order to have a complete picture of the competency models available in the literature,
we conducted a systematic literature search in the field of competency management
involving peer reviewed journal articles published in the period between 2010 and 2020.
The keywords used were competency and its plural form competencies together with the
word tools or models and their possible variants in the abstract or among the key words.
The research criteria include journal articles at the final stage, written in English in the
field of Business Management and Accounting. This search lead us to the identification
of 103 articles. The 103 articles were analyzed by the authors applying inclusion criteria,
that means identifying if the article effectively presents or develops a competency tool or
methodology in the identified field. After the pre-analysis 43 articles were selected and
the authors proceeded with the full text analysis. The full text analysis was conducted
following a systematic approach, classifying each article according to the purpose and
the methodology used. This process led to the identification of 27 articles relevant to
the scope of presenting competency tools with a satisfactory description and use. The
articles were than analysed according to the characteristic of the methodology. In the
following session we present and discuss the results in detail.

4 Results

Table 1 classifies and summarizes the results of the literature review listing the articles
included and the steps of the implementation of the competency models. As visible
in Table 1 most of the articles adopt a competency model based on the analysis of the
extant literature and of the documentation, on which the authors develop the competency
model. Following, in most of the studies a panel of experts is consulted to discuss and
better tailor the methodology to the case company or sector. After this, the competency
model is tested and validated through qualitative and quantitativemethods. The output of
the competency model implementation and validation is a list of competencies grouped
according to different criteria. From the review we deduce that competency models’
implementation is extremely strategic in hospitality sector, indeed in the literature there
are many studies carried out in this area. Only one study covers entirely the topic of
digital organization analyzing the competencies needed to work in a virtual team in
different business sectors.
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Table 1. Results of the Literature review

Author Sector Method

Suhairom et al. [38] Hospitality Document analysis - consultation of a panel
of experts - Semi-structured interviews
through BEI (behavioral event interview) -
Thematic data analysis and content
validation

Xiao et al. [42] Real estate project
management

Data collection through BEI (behavioral
event interview) - Data analysis and test

Lou et al. [26] Hospitality Review of previous studies - Delphi method
– Survey - Data analysis

Aishaa et al. [1] SMEs Literature review

Shum et al. [35] Hospitality Review of previous studies - Development
of the model - Consultation of a panel of
experts
Validation of the model - Implementation of
the model

Brown et al. [7] Medium-scale power
utility company

Literature review- Document analysis
– Interviews - Competencies identification -
Toolkit development

Fernández-Ronquillo
et al. [11]

Microentrepreneurs Document analysis - Development of the
model - Validation through a panel of
experts

Bharwani and Talib
[5]

Hospitality Literature review

Goldman and Scott
[14]

Different industry sector Analysis of the competency models in use -
Semi-structured interviews - Data analysis
and triangulation

Krumm et al. [21] Virtual team in different
sectors

Literature review- Implementation of the
Great Eight competency model - Data
collection trough questionnaires - Data
analysis

Jaafar et al. [18] Construction industry Literature review - Development of the
model on the basis of the literature - Content
validity Data collection through
questionnaires and semi structured
interviews and Data analysis

Salleh et al. [33] HRD Implementation of the ASTD competency
model (American Society for Training and
Development) - Grouping competencies -
Survey - Data analysis

(continued)

https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=57193347017%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=57194070638%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=57205072697%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=57191033008%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=57192236583%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=57200757827%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=57200789368%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=55822159600%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=55319533000%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=36821186600%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=15831817200%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=57191190515%26zone=
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Table 1. (continued)

Author Sector Method

Arafeh [2] Entrepreneurship Literature review - Development and
implementation of a soft computing - Based
entrepreneurial key competencies’ model

Kwon et al. [22] Workplace learning and
performance
competencies

Exploratory interviews - Literature review -
Competency model development -
Interviews - focus groups with experts to
validate the model - Data analysis -
Finalization of the model

Asili et al. [3] Project-oriented
organizations in oil and
gas industry

Review of technical books to identify
competencies - Competency model
development - Consultation with a panel of
experts and clients - Implementation of the
model

Lambert et al. [23] Services Literature review - Definition of a list of
competencies by four sets of experts - Test
through a modified version of Delphi
technique-Reliability and validity - Data
analysis

Wang [41] Hospitality Literature review - Development of the
model through Delphi method and survey -
Reliability and validity - Data analysis

Busch [8] Sales management Literature review - Delphi method - Survey
- Data analysis

Zhang et al. [43] Construction Project
Management

Tailoring and implementation of Emotional
Competencies model – Survey - Data
analysis

Koenigsfeld et al. [20] Hospitality Implementation of the Sandwith five
domain competency model - Data collection
Validation

Testa and Sipe [39] Hospitality Development of the model linking
competencies to business goals - In depth
interviews
Inductive classification of results and
creation of operative definitions

Madter et al. [27] Project Management in
construction ind.

Literature review - Development and
implementation of a meta list competency
model

Hatala and Hisey [15] Career coaching
professionals

Literature review - Focus group with experts
- Implementation of the Career Coach
Competency Model (CCCM) - Statistical
validation of the final model

(continued)

https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=6507036990%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=55554988000%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=56106387700%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=57198036183%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=55799695200%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=55462625400%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=51863952500%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=7101992748%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=52264013200%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=18835464100%26zone=
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Table 1. (continued)

Author Sector Method

Garman and Scribner
[13]

Healthcare Development of a draft model - Validation
through survey - Follow-up analyses

Hu [16] Hospitality Deep interviews to explore the subject -
Delphi method and ANP (Analytic Network
Process)

Soderquist et al. [36] HRM in Banking and
Maritime

Identification of competency categories -
Identification and coding of competencies
In depth interviews - Data analysis and
validation of the results

Lee et al. [24] Consumer goods Selection and development of the
competency model - Validity and reliability
measurement

5 Discussion and Conclusions

The results of the review show that research on competency models’ implementation
is fragmented and mostly characterized by a prescriptive approach where competencies
are presented as job descriptions rather than as predictors of future needs [31, 37]. To
our surprise, the results of the review suggests that the landscape of competency models
is very obsolete and that contemporary requirements of digitization have not yet been
incorporated into updated usable competency tools. Being competency models, frame-
works implemented to identify the competencies needed to operate in a specific job
or organization [34] their objective is to link human resource development and orga-
nizational strategies. In the actual organizations undertaking the digital transformation,
competency models should be developed to be interactive and adaptable to the orga-
nizational change and strategy [31, 40]. According to this definition we identified and
analyzed 27 competency tools presented in articles published between 2010 and 2020,
that are useful and appropriate to be implemented in digital organizations. The 27 tools
included in this review seems to be based on a very structured methodology, the majority
of competency tools are based on a deep analysis of the extant literature on the basis
of which the model is developed, another recurrent element is the discussion with a
panel of experts. On this regard many studies adopt the Delphi method, that consists
of collecting data from a panel of experts implementing an iterative process to make
forecast and decisions about a specific topic. The methodologies implemented are both
quantitative and qualitative, since the Delphi method supports both, as well as mixed
methods. As emerged from this analysis, competency tools are flexible and adaptable
at different business sectors and different scopes. The current review systematizes and
improves the knowledge about competency models therefore it makes easier to research
and practitioners the choice of the appropriate framework according to their scope. An
additional contribution regards the theoretical andmethodological discussion in the field
of competency management. Indeed, the review shows the fragmentation of the field and

https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=7004084762%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=21233406300%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=55667535200%26zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist%26authorId=35793691100%26zone=
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the lack of interconnection in the tool development. The available methodologies do not
build on each other, despite the development process is explained in detail in most of the
articles, only in few cases the theoretical background is clearly and explicitly described.
Furthermore, a weakness of the discussion about competency tools is the lack of empiri-
cal evidence about their applicability and usefulness within the organizations facing the
digital transformation. Indeed, providing evidence of their usefulness would encourage
managers and practitioners to adopt the model, adding practical value to the academic
research. The future contribution should be oriented at finding how competency models
should look like to support organizations facing the digital transformation, pointing out
competencies needed to work in an effective way in the digital organization.
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Abstract. This study explored how personal social capital influences employee
growth in different industrial sectors in Ghana. This is informed by the prevail-
ing argument on the need for knowledge generation on the role of social capital
on employee growth, and which dynamics continue to gain currency in human
resource management research. Using data from the banking, telecommunication
and media sectors, it was found that the social interdependence between work-
ers and other colleagues, information from their personal social networks, their
personal relationships with colleagues that encourage the prevalence of trustful
work environments, and the personal relationships they developwith others during
social gatherings are all predictive of workers’ personal social capital that con-
tribute variously in enhancing their professional growth in the work environments
of different industrial sectors. It is concluded that the incorporation of workers’
personal social capital in organizations’ human resource management systems
will help add value to their productiveness.

Keywords: Social capital · Personal social capital · Employee growth · Banking
sector · Telecommunication sector ·Media sector

1 Introduction

The importance of generating knowledge on the role of social capital on employee
growth is underlined by the notion that any organization that enjoys greater capitals is
more powerful and has more support, a situation that is making managers try to increase
their organization’s capitals in bids to create value towards gaining more advantages
in their competitive industrial environments. This organizational mindset is informed
by the observations in the extant literature that the only capital of life is characterized
by three entities, namely, physical capital, monetary capital, and financial capital. But
contemporarily, new capitals, which included human capital, natural capital and social
capital have been added, with each having important effect on the professional develop-
ment and growth of human resource in organizations. Thus, with personal social capital
referring to the individual’s profit from his/her positioning in social network, which
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can be inside the organization or elsewhere [1], it is important to understand how such
personal social capital informs the set of resources that individuals working in different
industrial environments bring to the performance of their tasks through their own per-
sonal relations and the impact it has on their growth at their workplaces. Thus, there is
the need to find answers to the questions as to whether there are commonalities in (i) the
set of resources that employees working in different industrial environments bring to the
performance of their tasks through their own personal relations, and (ii) the influence
such personal social capital have on their growths in the organization. Therefore, the pur-
pose the study is to provide an understanding on how personal social capital influences
employee growth in different industrial work environments in Ghana. This is to address
the gap on the prevailing argument among several researchers on the need for knowledge
generation on the role of social capital on employee growth, and which dynamics has
attracted much attention in the past two decades and continue to gain currency in human
resource management research.

2 Literature Review

Social capital as defined by [1] and [2], is a set of resources such as, trust, norms, and
linked networks that facilitate cooperation for mutual benefits and its result is different
types of collective actions. These resources, according to [3], are accessed by the indi-
vidual through social networks formed with other individuals. The social network is a
social structure constituted by a set of social actors, which can be individuals or organiza-
tions, and a set of ties between them [4]. Personal social capital refers to the individual’s
profit from the individual’s positioning in social network, which can be inside an orga-
nization or elsewhere [5]. Personal social capital, according to [6], deals with the set
of resources that individuals bring to the performance of their tasks through their own
personal relations. Among such resources, as outlined by [1, 2] and [6], are the number
of social relationships the individual maintains, the amount of social events to which
the individual is invited, the degree to which the individual attends these events, and the
individual’s involvement in various activities in the organization. As indicated by [6],
the set of resources that the individual brings to the performance of their tasks through
their own personal relations forms the personal social capital. Personal social capital has
also been found by [7] to relate with different interactional dimensions at the individ-
ual level, including trust, social norms, shared visions, strong employee communication
obligations and recognitions which are all linked to employee growth and well-being.
An important effect of personal social capital on employee growth is the development
of both bonding and bridging ties with others. According to [8] and [2], the bonding-ties
connect the individual and others in the same social group. Regarding the bridging-ties,
[8] and [2] see it as connecting the individual with diverse social groups, thus enabling
the individual gain beneficial access to different resources own by individuals in the
diverse social groups. Therefore, the bridging-ties aspect of personal social capital has a
positive effect on employee commitment and performance as well as employee growth
[2, 8]. Personal social capital also leads to other types of ties that affect the individuals’
performance and growth. In this respect, expressive-ties developed from personal social
capital was found to result in the individual acquiring a higher-level self-management
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skill which contribute to his/her development [9], as well as providing him/her a higher
level of well-being and commitment. Instrumental-ties developed from personal social
capital has been found by [10] as promoting higher level of performance among employ-
ees. According to [11], the quality of the individual’s instrumental-ties has an influential
effect on the level of the individual’s growth and performance.

3 Methodology

The study is guided by the quantitative method of perceptual evaluation [12]. In this
method, units of measurement and measurement procedures that permit the comparison
of different elements of activity are required [13, 14]. This implies that while work
situations can be evaluated both experimentally and theoretically [13], expert judgments,
such as the use of a five-point scale can also be used for the subjective evaluation of
employees’ perception of theirwork situations [14]. In this study therefore, the quantified
philosophical approach was used to participants’ subjective evaluations of their personal
social capitals.

Data was collected from a sample of one hundred and twenty-two (122) employees
in each of the three (3) industrial sectors, using a uniformly designed self-administering
questionnaire. The snowballing sampling technique [15, 16] was used to select the 122
study participants from each sector. In using the snowball sampling procedure, the
researcher got staff volunteers from other firms in each industrial sector who helped
identified other participants. The questionnaire included a synopsis that explained the
research purpose. A stepwise analytical approach was used. Firstly, a perceptual descrip-
tive comparative analysis was conducted to establish the prevalence of social capital
factors in the respective industrial sectors. This was followed by the conduct of factor
analysis to determine whether prevailing factors identified from the first analysis are pre-
dictive of workers’ personal social capital. The benchmark used for determining such
predictiveness is [17]’s recommendation that the estimated factor loading must be 0.70
or higher. The analytic tool used is the SPSS, version 22.

4 Results and Analysis

4.1 Perceptual Comparison of Sectoral Prevalence of Personal Social Capital

All the 122 questionnaires administered in each of the three sectors were retrieved and
found to be complete and usable. An analysis of respondents’ perceptions of the preva-
lence of personal social capital in the three sectors (i.e. telecommunications, banking
and media) was conducted using the following determining factors; (i) my professional
life and growth at work is facilitated by the social interdependence between myself and
colleagues, (ii) my company’s rules encourage employees to develop personal social
relationships as a way of enhancing teamwork, (iii) important information provided by
my social andwork contacts help enhancemyprofessional life, (iv)my personal relations
with colleagues encourage a trustful work environment which enhance my professional
growth, and (v) my personal relationship with others during social gatherings helps
enhance my professional growth at work. The analytic output for the sectors is shown
in Table 1 here.
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Table 1. Distribution of sectoral perceptions of the prevalence of personal social capital

PSC Factors % Respondents*
telecom sector media sector banking sector

low unsure high low unsure high low unsure high
Social  interdependence 
with colleagues.

9.02 7.38 83.61 5.74 16.39 77.87 9.02 6.56 84.43

Important information 
provided by personal 
social contacts.

11.47 15.57 72.95 9.84 13.93 76.23 13.11 21.31 65.57

Personal relations with 
colleagues in a trustful 
work environment.

9.84 6.56 83.61 8.20 14.75 77.05 4.10 12.30 83.61

Personal relations with 
others formed during 
social gatherings.

5.74 18.85 75.41 7.38 13.93 78.69 7.38 7.38 85.25

* Total number of respondents per sector = 122

As it is highlighted in Table 1 above, a majority of the study participants in all the
three sectors (i.e. 83.61% in Telecom, 84.43% in Banking and 77.87% in Media) hold
the perceptions that their professional lives and growth in their organizations are facili-
tated by the social interdependence that exist between them and other colleagues. This
indicates that irrespective of the industrial sector, the social interdependence that exist
between workers and other colleagues, contribute in facilitating their professional lives
and growth in their organizations. Majority of respondents in all the three sectors (i.e.
72.95% in Telecom, 65.57% in Banking and 76.23% inMedia) also hold the perceptions
that important information provided by their personal social networks help enhance their
professional life and work in their organizations. This indicates that irrespective of the
industrial sector environment, important information provided by personal social net-
works, help enhance employees’ professional lives and growth in their organizations.
Similarly, majority of respondents in each of the three sectors (i.e. 83.61% in Tele-
com, 83.61% in Banking and 77.05% in Media) hold the perceptions that their personal
relationships with colleagues encourage the prevalence of trustful work environments
which enhance their professional growth. This indicates that irrespective of the indus-
trial sector environment, employees’ personal relationships with colleagues encourage
the prevalence of trustful work environments which enhance their professional growth
in their organizations. Also, majority of respondents in each of the three sectors (i.e.
75.41% in Telecom, 85.25 in Banking and 78.69% in Media) hold the perceptions that
their professional growth in their organizations are enhanced by the personal relation-
ships they develop with others during social gatherings. This indicates that irrespective
of the industrial sector environment, the personal relationships they develop with others
during social gatherings contribute in enhancing their professional lives and growth in
their organizations.
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4.2 Factors Analysis of Personal Social Capital in the Three Sectors

In the perceptual comparative analysis highlighted in Sect. 4.1 above, it merged that
the personal social capital factors assessed appeared to prevail in all the three industrial
sectors by virtue of majority perceptions of the study participants. Thus, in order to
whether these factors are predictive of personal social capital (PSC) of workers in each
of the three sectors, factor analysis was conducted for each sector. The results obtained,
in terms of the Kaiser-Meyer-Olkin (KMO) and Bartlett’s test statistics are shown in
Table 2 below. As it is shown in the table, the estimated Kaiser-Meyer-Olkin (KMO)
value for PSC in the telecommunication sector is 0.64, while that in the banking sector
is 0.71, and that in the media sector being 0.61. As recommended by [35], this indicates
that the correlation patterns of the PSC indicators in all the three sectors are good.
The estimated chi-square (χ2) value from the Bartlett’s test for the PSC variable in the
telecommunication sector is: χ2 = 107.64 (p= 0.000), which is highly significant (p<
0.001), while for PSC variable in the banking sector is: χ2 = 146.49 (p= 0.000), which
is also highly significant (p < 0.001). that for the PSC variable in the media sector is:
χ2 = 65.27 (p = 0.000), which is also highly significant.

Table 2. KMOmeasure of sampling adequacy and Bartlett’s test result for personal social capital

Indicator KMO
measure

Bartlett’s test of
sphericity

χ2 df Sig.

Telecommunications 0.64 107.64 10 0.00

Banking 0.71 146.49 10 0.00

Media 0.61 65.27 10 0.00

The results from both the KMO and the Bartlett’s tests show that it is appropriate to
factor analyze all the personal social capital indicators tested. Thus, factors analysis was
performed to identify the factors perceive by the study participants as predictive to their
personal social capital. The factor loadings/regression values (r) for the 5 tested factors
are shown in Table 3 below.

Using [17]’s benchmark for factor predictiveness, it is observable from Table 3
above that, the regression estimates for the factor depicting the workers perceptions that
their professional lives and growth in their organizations are facilitated by the social
interdependence that exist between them and other colleagues is predictive of their
personal social capital in all the three sectors. The strength of this factor appears to be
almost the same for workers in the telecommunications sector (r = 0.70; r2 = 0.49);
banking sector (r = 0.71; r2 = 0.50); and the media sector (r = 0.74; r2 = 0.55).
Similarly, the regression estimates for the factor depicting the workers perceptions that
important information provided by their personal social networks help enhance their
professional life and work in their organizations is also predictive of their personal
social capital in all the three sectors. The strength of this factors appears to be much
higher for workers in the banking sector (r = 0.81; r2 = 0.66) and almost the same for
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Table 3. Regression estimates for personal social capital factors in the three sectors

Factors r-values

Telecom Banking Media

My professional life and growth at work is facilitated by the
social interdependence with my colleagues

0.70 0.71 0.74

Important information provided by my social and work
contacts help enhance my professional life

0.73 0.81 0.74

Personal relations with colleagues encourage a trustful work
environment which help my professional growth

0.70 0.64 0.79

Personal relationship with others during social gatherings
helps enhance my professional growth at work

0.53 0.77 0.66

workers in the telecommunications sector (r = 0.73; r2 = 0.53) and the media sector
(r = 0.74; r2 = 0.55). On the other hand, the regression estimates for the perceptions
that their personal relationships with colleagues encourage the prevalence of trustful
work environments which enhance their professional growth in their organizations is
predictive of their personal social capital in the telecommunications and media sectors,
but not in the banking sector. The strength of this factors appears to be much higher
for workers in the media sector (r = 0.79; r2 = 0.62) than in the telecommunications
sector (r = 0.70; r2 = 0.49). Similarly, the regression estimates for the perceptions
that workers professional growth in their organizations are enhanced by the personal
relationships they develop with others during social gatherings is predictive of their
personal social capital only in the banking sector (r = 0.77; r2 = 0.99), but not in the
telecommunications and media sectors.

The findings from the above analysis are that, firstly, the social interdependence that
exist between workers and other colleagues, as well as important information provided
by their personal social networks, are both predictive of workers personal social cap-
ital in the telecommunication, banking and media work environments that contribute
in enhancing their’ professional lives and growth. Secondly, workers’ personal relation-
ships with colleagues that encourage the prevalence of trustful work environments work-
ers is predictive of their personal social capital in the telecommunication andmedia work
environments which enhance their professional growth in their organizations. Thirdly,
personal relationships developed by workers with others during social gatherings is pre-
dictive of their personal social capital only in the banking work environment which
contribute in enhancing their professional lives and growth in their organizations.

5 Conclusion

This study has provided understanding on the dynamics of workers personal social
capital in the telecommunication, banking and media industrial sectors in Ghana. Based
on the findings, it is firstly concluded that; the social interdependence that exist between
workers and other colleagues, aswell as important information provided by their personal
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social networks are important human resource indices derived from their personal social
capital whichwhen appreciated and adapted in the human resourcemanagement systems
of organizations in the telecommunication, banking andmedia industrial sectorswill help
enhance their’ professional lives and growth of their employees. It is also concluded that
workers’ personal relationships with colleagues that encourage the prevalence of trustful
work environmentsworkers should be adapted as a useful resource in the human resource
management systems of organizations in the telecommunication and media industrial
sectors to help enhance their professional lives growth of their employees. Lastly, the
personal relationships developed by employees with others during social gatherings
should be adapted as a useful resource in the human resource management systems of
organizations in the banking industrial sector to help enhance their professional lives
growth of their employees.
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Abstract. The businessmodels of traditional banks and financial institutions have
in the past been very conservative, and the stability of the business environment
has also maintained the stability of the competencies required of those in the
industry. However, the emergence of alternative sources of finance and growing
competition has created a situation where the competences of financial companies
and practitioners are under pressure, one of which is competences in sales.
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1 Introduction

The transformation of the business environment over the last ten years has been extremely
rapid, and the pace of change is still accelerating, partly due to globalization and dig-
italization. New ways of business, like digital commerce platforms with cost-effective
and easy access to large customer volumes, have accelerated the transformation. Almost
exponential growth of digital commerce has created major digital commerce centers
such as Amazon, Alibaba and E-bay. Trade-related changes and the emergence of major
international digital trading venues have made it possible for smaller companies to glob-
alize, which is seen in the growing spectrum of companies operating on different trading
platforms. A good example of increased trading and sales opportunities for small and
medium-sized businesses is the Amazon FBA. More and more SMEs are entering the
international market. The importance of digitalization is a key factor when SMEs target
international markets. The importance of the Internet as a viable marketplace and oper-
ating there requires different approaches to traditional business [1, 2]. The consequences
of the transformation are not limited to sales as a business activity, but also to the rela-
tionship between marketing and sales. The boundary between marketing and sales has
blurred making business interaction more customer experience, especially in the context
of small businesses. Different browser solutions or customer-related keywords in the
digital commerce have substituted the beginning of traditional sales process, changing
the sales process as a whole. Digitalization has enabled the customer to gather infor-
mation and compare capabilities already in the process of defining their own needs,
which in many cases means that the customer selects the contact method, time, and
communication medium that the traditional sales funnel has more control over the sales
organization and vendor.
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The term digital disruption has been used to describe a situation, where new oppor-
tunities for digitalization, along with new business models, bring about a change in the
value promise of existing products or services [3]. By definition, Amazon FBA can even
be considered as a model example of digitalization, which is itself and directly and
indirectly generates new business models. At the same time, digitalization and global-
ization have also created a trend whereby large platforms are beginning to break down
and to localize for a variety of reasons, like regional or global political goals, legisla-
tion, trade areas or culture-related trading practices. Markets, commerce and sales are
no longer solely globalized, but simultaneous localization can be observed, forming the
term Glogalization, which describes the event [4].

2 Financial Market Disruption

The functioning of the financial markets is closely linked to the business activities since
one of the roles banks and financial institutions is to provide access to the capital needed
by companies and individuals. Therefore, financial markets to be are under the same
influencing forces, like rapid digitalization and Glogalization.

It was found in the Bank of Finland’s current Euro & Talous analysis, that companies
are increasingly seeking financing outside the banking sector, while the transformation
of the business environment in financial markets is ongoing [5]. The financial market
upheaval is strongly linked to the consequences of digital disruption for businesses
and individuals described above, resulting in the direct and indirect spread of digital
disruption to finance as a function and industry. The emergence of electronic platforms
has enabled various newactivities such as the financing of companies, projects or projects
through international crowdfunding. One example of a new possibility is the financing
of Homeworld 3, which has been and will be supported by the Fig.co platform [6].

The actual size of the non-bankfinancialmarket is estimated to be about $ 100 trillion,
55% of the funding in the euro area, and it is expected to grow further due to low interest
rates and tighter regulation [7]. There are clear indications of a shift in the demand
for corporate financing from non-banks to more and more banks. Four key factors in
choosing non-bank instead of traditional are found to be a) demand for low-interest
financing is greater than supply, b) ease to have financing, c) collateral requirements
and d) strategy, which includes possibility to provide financing for risky endeavours [8].
The banking sector is undergoing many changes which banks must react to [9]. Banks
are focused on large companies and high-growth start-ups, and SMEs that are critical
to the economy may be left without funding or seek funding elsewhere. As a result of
stricter bank regulation and strong market entry, non-banks and financial platforms have
already begun to form cooperative structures in which the total financing required by the
company is organized through various combinations, with banks, financial platforms,
shadowbanks and other funding providers acting individually according to their own risk
bearing capacity. The financing received by the company may thus consist of different
parts and combinations, which will require more expertise from both the loan applicant
and the credit solution provider. Partly due to this, traditional banks run the risk of losing
their position as SME finance providers if they do not realize they are expert sellers and
thus seek and sell their own services to support SME finance. Part of the obstacle to
SME investment is access to finance [10].
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3 Research Conducted

Based on the above-described market and financial developments, an interview study
was conducted for 31 banks operating in Finland to determine the bank’s perception
of the impact of disruption on the banking business in terms of sales function and
customer value development. The study was limited to banking institutions and their
corporate financing and their size varied from small, local banks to international banks,
operating in Northern part of the Europe. The results of the interviews suggest that
banks continue to focus very much on their traditional sales and business models, which
have introduced elements of e-business such as the transition of customer service to
web-based self-service and the expansion of bots.

The results of the interviews also show that the attitude of different banks towards
sales is not uniform. Smaller banks used the term “expert salesperson” in their responses
while larger continue to strive to promote financial product sales as customer service.
Smaller banks also expressed the view that alternative sources of finance have not yet
gained or are gaining significant foothold in the financial markets. It was seen from
the responses the banks’ new customer acquisition means traditional networking and
contacting means in which banks participate in events and meetings hosted by a third
party, online marketing via social media is also well established. None of the inter-
views highlighted clearly value created by the customer or the value produced with the
customer.

A clear difference in the responses is also reflected in their attitude towards financial
product automation. In can be seen from the responses that the focus on smaller banks
in automation and the use of AI appears to be instrumental and auxiliary in nature,
whereas the focus on digitalization of larger and more internationally oriented financial
institutions the mechanization of the function.

The impact of Glogalization in banking can be inferred mainly from the cost and
speed targets associated with the digitalization lending process, not as a result of changes
in the market or business concepts of the company or consumer. The responses of inter-
viewees to the concept of Glogalization, in which familiarity with local legislation is
seen as a significant part of the benefit of a bank operating in a regionally limited environ-
ment. Responses thus see local legislation as an obstacle to the activities of international
financial firms and at the same time as a safeguard for local operators.

During the study, the concept of an expert salesperson was introduced instead of
defining a previously used customer service or traditional salesperson. The purpose of
the concept introduction was to highlight the change in banking and banking market
conditions described above. The concept was also based on the results of earlier con-
sumer financial services interviews, in which the commercialization of customer service
has become very clear. Based on the responses, the banks ‘views on the digitalization
of banking services and the automation of services seem to be parallel with the size of
the bank, but otherwise, banks’ views differ by size significantly from the goals of dig-
italization, which will also affect the skills requirements of individuals selling financial
products.
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4 Expert Sales

From a sales perspective, when looking at the answers in study together with the change,
the response from the banks conveys a pattern of thinking about the structure of the
traditional funnel sales process [11]. This also seems to be reflected in the implementation
of electronic services. In connectionwith a loanoffer, the granting of a loan is basedon the
data generated by the system. From the banks’ point of view, the competitive advantage
is seen as the ease of applying for a loan, the speed of the process, and the cost savings
of early loan granting. The model can be seen as an expression of a mechanical loan
process, where the customer commits himself to the lowest-priced entity rather than the
bank itself.

As sales tasks and products become more complex, the sales funnel has also begun
to evolve towards expert sales. Traditional sales funnel shows sales as a unique event,
but in expert sales it is imperative to modify the sales process towards the next potential
sale. The change is partly the result of a shift in customer-centered thinking and product
service, which means, for example, the transformation of a single physical product into
an integral set of products and services (Fig. 1).

Fig. 1. Expert sales process

Expert sales seek to move an individual transaction further toward ongoing collab-
oration, while at the same time securing, for example, entry into the next bidding or
additional sales related to the initial trade. Based on interviews, this approach would
appear to be directed by smaller banks in an effort to refine the customer towards a total
customer base while at the same time increasing the value of the customer by provid-
ing features that he or she believes are worthwhile and ready to pay. The sales funnel
structure and process steps continue to change as customer relationships become longer
and deeper, narrowing the funnel’s nexus acquisition ratio relative to the other end of
the funnel (Fig. 2).

In value sales, the value gained by the customer shifts to the value of the whole
and to co-operation instead of a single sale. Collaboration or trade that takes place as
needed and where possible, whereby the sales process repeats itself (awareness, explo-
ration, evaluation, conversion purchase and commitment) to form the Demig Continu-
ous Improvement Model (PDCA) cycle that describes the experience to ever-deepening
customer relationship [12].
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Fig. 2. Value sales process

The customer experience to deepening customer relationship means diminishing the
importance of an individual product or trade, and at the same time increasing customer
experience in business-to-business trading, which can take the form of varying degrees
of cooperation or joint creation of networks or other forms of cooperation. Through its
customer experience, the customer becomes the creator of their own customer experience
[13].

From the company’s point of view, partially replacing expensive new customer acqui-
sition with improved customer loyalty and incorporating customer experience into the
sales process is particularly suited to business where long-term customer relationship is
an objective or a consequence, for example, of product features. The cost of acquiring a
new customer and the loss of revenue from losing an old customer are significant to the
bank’s operations [14].

5 Competences in Expert Sales

Employee competencies and job related with competencies have been studied by dif-
ferent authors from different perspectives and with different approaches, which really
indicates the speed of change and the need to produce change related information. To
determine the competencies expert sales, you need to evaluate the relationship and dif-
ferences between customer service competencies and competencies in the retail or, more
correctly, industry, and to take into account industry characteristics and change, using
the sales process steps described earlier in the value sales process.

In order to avoid functional differences in the definition of competences, an earlier
study was used to assess the competences required, with descriptions of both the expert
service and B to B sales competences [15]. Combining the competence outcomes of the
previous study and our results were mirrored in industry change and the theme interview
conducted. After comparing and merging, the following results of the competences
required in Expert Sales emerged (Fig. 3).

The above is a description of expert sales competences, combining previously
required skills requirements in various fields with the concept of expert sales and taking
into account the digital disruption in the finance industry and the changing business
environment experienced by bank customers.
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Fig. 3. Competences in expert sales, adapted from [15]

6 Conclusions

As a result of several simultaneous influences of change, companies and industries need
to conduct fast and responsive business. Part of the change force for banks is to a certain
part of the financial sector, banks. The objectives of banking regulation are clear, but as
a result of simultaneous changes, global and, to some extent, traditional non-monetary
activities such as cryptocurrencies are emerging, the regulation of which or their impact
will be challenging for states. Changes in the operating environment, technology and
operations of companies require all those working in the company to be prepared to meet
the new skills requirements resulting from the continuous change.

Undertakingfinancial services andproduct sales requires understanding and respond-
ing to large-scale rapid market changes, product knowledge, ability to communicate and
tailor with the customer, applying personalized value to the customer, creating value
with the customer and delivering the customer journey.
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Abstract. The art and science of teaching has been profoundly described as full of
emotional activity but interestingly, not much is known of the emotional demands
of the profession and more especially the effects of these on the individual’s
wellbeing. This research investigates the relationship between emotional labour,
emotional exhaustion and turnover intention among Ghanaian teachers. Further,
the study examines whether team support plays a moderating role in the relation-
ship between emotional labour and emotional exhaustionwith focus on addressing
the retention of teachers in the profession. A cross-sectional quantitative data was
obtained using self-completed questionnaires. A total of 628 teaching staff were
surveyed in the second cycle schools in the Accra Metropolis. Structural equation
modeling was used to test the study’s hypotheses. Results of the study revealed
a significant association between emotional labour and turnover intention. The
study also found a positive relationship between emotional labour and emotional
exhaustion. In addition, the model shows that ‘faking’ has a significant negative
effect on retention whereas ‘hiding’ predicts emotional exhaustion, leading to an
increase in turnover intention. More experienced teachers reported higher levels
of emotional labour. Team support has been found to moderate the relationship
between hiding and emotional exhaustion, which could have subsequent influence
on employee turnover intention. The presence of a strong team support system at
the workplace could be useful for managing the emotional demands of teachers’
job role, with implications for their well-being and retention. There is the need for
teachers to be aware of emotional demands of their profession in order to promote
the acquisition of such skills by both experienced and newly trained teachers.

Keywords: Emotional labour · Emotional exhaustion · Hiding · Faking ·
Teachers · Team support

1 Introduction

Research has indicated over the years that, teachers aremore predisposed towork-related
stress, including psychological distress and burnout compared to other professionals as
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it involves interacting with people from diverse socio-cultural and religious background
[1–3]. Considering the nature of the teaching job, teachers, just like other service work-
ers are often exposed to emotionally demanding work environment as they interact
with learners on daily basis. As a result, they are required to regulate their feelings
and expressions in order to be effective [4, 5]. Also, teachers in developing countries
including sub-Saharan Africa are likely to experience emotional labour due to increase
in workload, poor teaching and learning facilities and low work involvement, especially,
at the basic level; this could contribute to teachers’ turnover. Previous studies provide
evidence suggesting that teachers all over the world experience varied stressful situa-
tions, including job-specific hazards, such as preparation of teaching notes, large class
sizes, low learner motivation and misbehavior [6–10]. They were also found to experi-
ence more general stressors such as meeting deadlines, administrative demands, lack of
human and technical resources and perceived pay inequity [11–18].

The teaching profession is highly associated with emotional activity [19]. As such,
for a teacher to become effective, the individual must learn to effectively manage his/her
own emotions and the emotions of other people. For example, teachers are expected to
safeguard the emotional well-being of their learners as well as their own physical safety
[20, 21]. They should be considerate and treat learners with kind-heartedness as they
strive to suppress any feelings of intolerance or anger [22]. Previous scholars have noted
that teachers are required to continuously manage their emotions in ways that are similar
to service providers [23], as the duties of a teacher involve a considerable amount of
emotional labour. Emotional labour refers to the effort, planning and control an individual
needs to express organizationally desired emotion during interpersonal transactions [24].
[25] studied German teachers and observed that emotional labour relates positively to
emotional exhaustion. While research has shown that emotional labour of teachers has
positive effect onwork outcomes, there are few empirical studies examining the influence
of emotional labour on retention of teachers. In order to extend existing knowledge of
research into teacher stress for the development of effective interventions to enhance
staff retention, the present study investigates the relationship between emotional labour
and turnover intention among teachers. The study further seeks to examine whether team
support moderates such a relationship.

2 Theoretical Background: Conservation of Resources (COR)

The conservation of resources theory as proposed by [26] states that individuals con-
sciously make efforts to maintain and protect a wide range of resources to enhance
their coping capacity and minimize the potential loss of resources. This theory presumes
stress is likely to emerge from three main circumstances. Thus, when there is a per-
ceived depletion of resources, actual loss of resources and when resources have not been
adequately replenished after it has been invested [26].

Therefore, it has been recognised that demanding jobs are likely to result in frequent
expenditure of resources at a rapid pace, which could increase an individual’s vulner-
ability to burnout [27]. In this study, we contend that teachers’ perceptions of a strong
team support could be a valuable resource that allows depleted resources to be replaced
in order to reduce the risk of burnout. As teachers are predisposed to burnout, it would
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be helpful to examine effective intervention strategies that could help reduce burnout
and promote teacher retention. Accordingly, the current study examines the moderating
role of team support in the relationship between emotional labour and burnout with
implication for turnover intention (Fig. 1).

Emotional labour

Conceptual   framework

Surface: faking

Deep acting

Surface: hiding

Burnout

Job experience

Turnover intention

Team support

Fig. 1. Conceptual framework

2.1 Conceptualizing Emotional Labour

Employees are engaged in emotional labour so as to fulfill organizationally desired
behaviour associated with their job [28]. Emotional labour is largely displayed through
surface acting and deep acting [29]. While surface acting relates to the ability of people
to modify and control their emotions superficially without altering their internal feel-
ing [30], deep acting involves people’s effort to influence their inner feelings to induce
desired emotional expression when interacting with others [31, 32]. Moreover, surface
acting was also found to consist of two main components - hiding and faking [33]. Hid-
ing involves concealment of genuine emotions that is contrary to the expectations of the
organization. Faking on the other hand, reflects the expression of emotions that are con-
sistent with what the organization expects. As the teaching profession is associated with
emotional activities [34–36], teachers are required to show empathy and demonstrate
that they are concerned and care about their learners [37–40].

2.2 Emotional Labour and Burnout

Burnout is a response to stress which stems particularly from stressful work situations
[41, 42] as evident in the teaching profession [43, 44]. A number of factors accounting
for this include work overload [45, 46], low work involvement [47], demanding learners
[48], poor working environment [46, 48] and lack of social support [48, 49]. Empirical
evidence indicates that emotional labour is significantly related to emotional exhaustion,
a key component of burnout [50, 51]. Eventually, this may have an influence on the
intention of teachers to leave the profession. Previous research report that emotional
labour has significant positive effect on burnout through a state known as emotional
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dissonance [52]. Emotional dissonance describes the discrepancy between displayed
emotion and internal feeling experienced by individuals [53]. Research results show that
displayed emotions not felt by the individual can produce emotional exhaustion [54].

Results arising from previous research revealed that hotel workers who utilized
surface acting are more likely to suffer from exhaustion than those workers who are
engaged in deep acting [14]. Thus, emotional labour through surface acting and deep
acting can have several effects on burnout [55]. Therefore, it is reasonable to propose
that both hiding and faking are likely to increase burnout, while deep acting is likely to
have a negative effect on burnout.

H1a: Hiding and faking will be positively related to burnout
H1b: Deep acting will be negatively related to burnout

2.3 Emotional Labour and Job Experience

It has been acknowledged that the longer employees are engaged in emotional labour,
themore negative the consequences for stress as a result of steady reduction of emotional
resources [56, 57]. It has also been argued, however, that the availability of social support
and the use of appropriate coping strategies could assist employees in dealing effectively
with emotional demands of their work [58]. Thus, we propose the following hypotheses:

H2a: Hiding has a positive relationship with job experience.
H2b: Faking has a negative relationship on job experience

2.4 The Moderating Role of Team Support

The role of team support in dealing with occupational stress cannot be underestimated.
For example, research has found strong correlation between employees’ perceptions of
a supportive working team and job performance outcomes such as employee well-being,
enhanced health status and job retention [59]. The direct effects and the moderator or
buffer models have been widely used to explain the effect of social support in organ-
isations [60]. While the direct effects model suggests that team support has a positive
effect on well-being irrespective of the amount of stress an individual experienced, the
moderator or buffer model presume that team support is a resource that is most valuable
for people who are experiencing high levels of stress [61, 62]. In fact, there are plausi-
ble reasons asserting that team support could fully moderate the relationship between
emotional labour and strain at the workplace. First, employees who experience more
supportive interpersonal relationships at work may find it easy dealing with emotional
demands associatedwith their job role. Second, employeeswhoperceive supportivework
environment, especially, from co-workers are likely to report lower levels of emotional
labour. Third, the ability to disclose emotional events and ‘true’ feelings in a support-
ive work environment might be useful in developing more effective coping strategies
that protect them against health risks and this could influence their intention to leave
the profession [57]. Since much less is known about the influence of team support on
emotional labour, the current study examines the moderating effect of team support in
the relationship between emotional labour and turnover intention.
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H3a: Team support will moderate positively the relationship between burnout and
turnover intention.
H3b: Team work will moderate the relationship between job experience and turnover
intention

3 Design

Using the Ghana Education Service Database 2018, the cross –sectional study question-
naires were distributed and completed by the respondents at pre-determined time agreed
on by the researchers and the respondents. This was conducted using the quantitative
design.

4 Participants

Though Eight hundred (800) teachers in the second cycle schools within the Greater
Accra Metropolis were sampled for the study, the returned questionnaires completed by
the sampled teachers in their various schools were six hundred and twenty-eight (628)
with 70%being female teachers. The average ages and length of teachingwere thirty-five
(35) years and twelve (12) years respectively.

5 Measures

Emotional Labour Scale (ELS) by [63] was adapted and used for the study. This was
necessary because of the need to measure the various sub-components of surface and
deep acting and its further division into faking and hiding emotions. Measurement was
done on a 5 point Likert scale where 1 is strongly disagree and 5 is strongly agree. The
sub-scales had Cronbach’s alphas of 0.76 on intense emotions, 0.75 and 0.86 for deep
and faking emotions respectively. On how frequent emotions occur, the study had 0.68,
hiding was 0.72 and 0.82 for variety of emotions.

Oldenburg Burnout Inventory (OLBI) was adapted from [45]. Both exhaustion and
disengagement with Cronbach’s alpha of 0.75 and 0.77 respectively were measured by
items on a 5 point Likert scale from 1: never to 5: Always.

Team Climate Inventory (TCI) by [64] was used to measure the moderating effect
of team support. Cronbach’s alphas for Vision, Orientation, Safety, Innovation and
interaction were 0.95, 0.88, 0.92, 0.91 and 0.89 respectively.

Turnover intention subscale with Cronbach’s alpha of 0.90 and measured on a 5-
point Likert scale from 1: ‘Strongly disagree’ to 5: ‘Strongly agree’ was authored by
[65].

6 Data Analysis

Both standardized and unstandardized scores were generated with the help of the SPSS,
but the data analysis was done using the standardized scores. Structural equation mod-
elling (SEM) was used to test for all hypothesis stated, adopting the parameter estimates
using the maximum likelihood function [66].
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7 Validity and Reliability

The structure of model fit for the observed variables of emotional labour, burnout and
team support measurement scales adapted, were confirmed for validity and reliability
using the Confirmatory factor analysis (CFA). But for the few items in the outcome
variable of turnover intention, the CFA could not be used. Hence comparison was made
to the null hypothesis with the assumption that there was no relationship existing among
the variable for the study [66].

8 Results

Findings show that the respondentsmostly applied the hiding emotion in the performance
of their duties, followed by deep acting and faking. Results also revealed that there was
a much positive relationship between burnout and surface acting dimensions of hiding
and faking. Hence the H1a hypothesis was supported. Nevertheless, the relationship
between burnout and deep acting was significantly negative. Hence hypothesis 1b was
not confirmed.

Further, on the job experience intervening effect, thus to test for the influence of
job experience on burnout and turnover intention, the analysis revealed a much greater
negative relationship between faking and job experience thereby supporting hypothesis
2b.

Given the outline on processes involved in determining the effect of moderations as
in [67], the researchers tested this effect by first normalizing all scores of the observed
variables before the addition of all individual scores of deep acting, hiding and faking.
The added score was then multiplied with the total score of team support for the interac-
tion effect. Findings indicate that the relationship between burnout and job experience
was influenced by team support and ultimately on the intention of employees to quit.
Hence, hypothesis 3 was fully supported (Tables 1 and 2).

9 Discussion

Based on the findings, the researchers are conclusive on the notion that surface acting
of emotional labour does have a much greater positive influence on teachers’ intention
to quit the profession. Interestingly, this has been consistent with previous empirical
research that have found that surface acting significantly predicts burnout than deep
acting [68]. This is so because, much efforts and intention is needed and exerted in order
to hide and fake emotions than that of deep acting which comes out naturally. So hiding
and faking will put greater demands on teachers in second cycle schools to harness more
resources for increased surface acting engagements [69, 70].

Again, as to whether burnout mediates the relationship between hiding and turnover
intention, our study’s findings validated that of [71] whose result agrees with the conser-
vation of resources theory (COR) [26], that having access to more resources in replace-
ment to what is utilized may not be available hence preventing people to allocate more
resources for effective performance. The resultant effect is in burnout which ultimately
gives way to turnover intentions to prevent or stop the cycle of losing more resources.
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Table 1. Path diagram for emotional labour and turnover intentions showing regression weights
and t-values

Hypothesis Structural path Path coefficient t-value (Bootstrap) Hypothesis results

H1a Faking emotion →
burnout

0.070 1.385 Not Supported

H1b Hiding emotion →
burnout

0.151** 3.336 Supported

H2a Faking → job
experience

0.210** 4.283 Supported

H4 Hiding → job
experience

0.053 1.063 Not Supported

H5 Burnout and job
experience →
turnover intention

0.162** 3.962 Supported

Note: **t-values are significant at p < 0.01

In addition, this study has revealed that to mitigate the effect of surface acting emo-
tion on observed variables of burnout and turnover intentions is to have in place a
very effective team support. The need for building an effective team support cannot be
underemphasized since burnout is very pervasive among teachers who are most likely
to use hiding strategy to manage their emotions at work. Significantly, a critical means
to replenishing used resources is to have an effective team support in place to reduce
exposure to burnout effects [72].

10 Implications for Practice

For acquisition of skills in managing emotional labour, there is the need to inculcate
the concept into training and development workshops for teachers, not forgetting the
teaching syllabus of teacher trainees to enable then build capacity and create awareness
of the self-regulation strategies needed to handle issues in relation to emotional labour
in the teaching profession [73].

The study’s findings have demonstrated the importance of team support in regulat-
ing effect of hiding emotions on burnout and teachers’ turnover intention. Thus, it is
paramount for HR professionals specifically and general managers of organizations to
have a deliberate intention to build and use effective teams in their respective organi-
zations to reduce such negative effects. Moreover, pervious research has revealed the
benefits of peer teaching and coaching among teachers in providing symbiotic support
to parties concerned. So managers and supervisors must consciously encourage teacher
networks and cohesion opportunities thereby building knowledge and skills needed for
managing emotions at work [74].
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Table 2. Moderation Test Results for team support

Rival models Direct effects: model 1 Direct effects: model 2 Moderated effects:
model 4

Deep acting →
Turnover intention

0.070 0.101** 0.102**

Faking → Turnover
intention

0.151*** 0.162*** 0.144***

Hiding → Turnover
intention

0.210*** 0.189*** 0.207***

Participant safety →
Turnover intention

0.053 0.060 0.045

Burnout/job
experience →
Turnover intention

0.162*** 0.149*** 0.144***

Team support →
Turnover intention

0.197*** 0.200***

Teamsupp*faking
→ Turnover
intention

−0.067

Teamsupp*deep
acting → Turnover
intention

−0.039

Teamsupp*hiding
→ Turnover
intention

0.175*

R2 0.180 0.217 0.237

�R2 0.037 0.014

Note: ***t-values are significant at p < 0.01;**t-values are significant at p < 0.05; *t-values are
significant at p < 0.10

11 Study Limitations

The inability to make causal inferences was one of the study’s limitations because the
cross sectional design approach makes it impractical to test for causality among the
observed variables. For instance, though the study found a positive association between
hiding and burnout, it is a challenge to specifically show the direction of causality in the
relationship. The researchers suggest the use of the longitudinal study design to test for
casual inferences.
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Abstract. This scientific investigation is a proposal regarding managerial skills
for decision making, in the context of emotional intelligence. The objective is
to investigate the influence that accountability has on assertive decision-making
in all areas and at all hierarchical levels of an SMB in the hospital sector in
Tijuana,BajaCalifornia,México. The approach is qualitative in phenomenological
design, carried out on 10 collaborators: 54.5% operative personnel, 18% support
personnel, and 27.5% administrative area. Themeasurement instruments are focus
groups and questionnaires to measure accountability. The data analysis is using
descriptive statistics, SPSS version 22 program, and coding tables. The results
show that 100% of the collaborators are not aware of the responsibility of the daily
decisions and sometimes, the decision-maker prefers not to decide especially for
fear of punishment. It is concluded that it is necessary to design an accountability
model as a part of the continuous training requirements.

Keywords: Accountability · Assertive decision-making

1 Introduction

Every day, the world is changing; uncertainty has to be the main factor to consider in
the impact of decisions that today, need to be fast and assertive.

Usually, entrepreneurs only consider decision-making as a process, leaving aside the
human factor that can modify according to their experience, knowledge, confidence, and
values the result of it, affecting directly in the results of the organization [1].

In order to achieve competitiveness, organizations need to make quick and assertive
decisions in an ever-changing environment [2]. Strategic value creation in organizations
is generated in strategic decision-making processes [2].

To achieve an accountability organization, it is necessary to encourage communi-
cation at all hierarchical levels of the organization. Communication fulfills a number
of functions in the organization, such as: providing information on internal processes,
enabling command functions, decision-making, problem solutions, and diagnosis of
reality [4].

AHMC is a health sector SMB, founded in Tijuana, Baja California, Mexico, in
2010, in order to fill the need for the International Medical Tourism market.
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To achieve the results, be competitive and get the desired performance, for three
years, AHMC has been given the task of designing and implementing training plans
and feedback mechanisms to its collaborators for assertive decision-making, however,
it has been observed that for about a year and a half, the lack of accountability in
the decision-making of the collaborator (among other causes), is a factor that limits
the choice and decision-making, affecting on the competitiveness and profitability of
the organization. This lack of accountability produces failures in communication with
affectation in timely deliveries, customer service, generation of waste, and emergency
purchases at a not agreed price, to mention a few examples, directly impacting the
profitability of the organization.

This research aims to determine the impact of accountability on assertive decision-
making at AHMC.

2 Methodology

In Tijuana, Baja California, México. Postgraduate research has generated contributions
to the state of the art in research methodologies on the frontier of innovation, for the
benefit of society, such as the case of the Fifth SystemicHelix (FSH) in Spanish known as
Quinta Hélice Sistémica (QHS), based on focus group techniques for sector integration
studies and evaluation of public policies [5–7].

The approach is qualitative in phenomenological design and pretended to know, in
depth, the perspective of the decision-making in its field of work, so more than exact
variables, are required to know concepts whose essence is not only captured through
quantitative measurements [8].

This investigation is carried out on 10 collaborators, with no age limit, gender,
department, or hierarchical level andwho are active during the period of the investigation.
80% of study subjects are female, with a scholarship from elementary to undergraduate.
40% of employees have more than 5 years working in the organization, with antiquity
from 28 days to 9 years and with an age from 21 to 48 years, being an average of 32
years. 54.5% operative staff and 18% support personnel.

The measurement instrument, which consists of 10 closed questions with a 5-point
scale with multiple options in Likert scale (“never”, “almost never”, “sometimes”,
“often” and “always”), adapted from Partners in Leadership and modified by the author
of this investigation. The questionnaire consists of a series of questions in which the
subject must choose the option which they most identify with. The instrument is based
on the self-assessment “seeing it” from The Principle of Oz [9] [Connors et al. 2016].
The goal is that the subject determines the ability to recognize the attitudes and behaviors
in the face of a failure to make decisions.

To know the perspective from the experience of the research participants, a focus
group with participatory observation is conducted, which is recorded and transcribed.
The purpose is to know the influence of accountability on decision-making and its impact
on the interaction areas.

SPSS program version 22 is used in responsibility questionnaire. Focus group results
are analyzed through coding box to be subsequently plotted in the excel program for
presentation.
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3 Results

3.1 Accountability Questionnaire

The accountability questionnaire is applied to know whether the participant is account-
able and assumes responsibility for the decision he made and if he has the perspective
to determine the impact of the decision on other areas of the organization.

67% of the participants are not being responsible about the consequences of their
decisions making and do not try to do it ever [see Table 1].

Table 1. When you have a problem, do your effort into understand it, taking into account all the
points of view and people or areas involved?

Frequency Percentage Validated percentage Accumulated
percentage

Valid Sometimes 1 11.1 11.1 11.1

Often 5 55.6 55.6 66.7

Always 3 33.3 33.3 100

Total 9 100.0 100.0

(Source: own elaboration [2020]. Accountability questionnaire. SPSS 22 version.)

67% of the participants do not accept the responsibility of their decisions in order to
problem solving, choosing the best alternative [see Table 2].

Table 2. Are you willing to accept existing problems and understand the consequences of not
solving them?

Frequency Percentage Validated percentage Accumulated percentage

Valid Never 1 11.1 11.1 11.1

Rarely 1 11.1 11.1 22.2

Often 4 44.4 44.4 66.7

Always 3 33.3 33.3 100.0

Total 9 100.0 100.0

(Source: own elaboration [2020]. Accountability questionnaire. SPSS 22 version.)

67% of the participants are not conscientiously of their acts and in consequence, do
not realize about the decision-making process [see Table 3].
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Table 3. Are you consciously objective of the responsibility of your acts and decisions?

Frequency Percentage Validated percentage Accumulated
percentage

Valid Sometimes 1 11.1 11.1 11.1

Often 5 55.6 55.6 66.7

Always 3 33.3 33.3 100

Total 9 100.0 100.0

(Source: own elaboration [2020]. Accountability questionnaire. SPSS 22 version.)

67% of the participants do not accept the responsibility when they generate a failure
[see Table 4].

Table 4. When somebody explains to you that you are responsible for generating a failure, are
you consciously about how you contributed in it?

Frequency Percentage Validated percentage Accumulated
percentage

Valid Sometimes 3 33.3 33.3 33.3

Often 3 33.3 33.3 66.7

Always 3 33.3 33.3 100

Total 9 100.0 100.0

(Source: own elaboration [2020]. Accountability questionnaire. SPSS 22 version.)

3.2 Focus Group

The focus group was done to determine the way that the decision-maker is assuming the
responsibility and what factors could be limiting the assertive decision-making.

In 50% of cases, the limiting factor of greatest influence to assume responsibility for
decision-making is not knowing how to prioritize actions, followed by lack of experience
by not facing the same situation in their experience and lack of communication [see
Fig. 1].

4 Conclusions

According to the results obtained, it is determined that the collaborators do not assume
responsibility for decision-making, firstly because they do not realize or not accept that
they have flaws at the time of deciding and consequently, as a second point they are not
able to realize the impact that these decisions have in other areas in which they interact.
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Fig. 1. Factors that limit accountability in assertive decision-making. Source: owner [2020].
Result of focus group: accountability in decision-making.

Assertive decision-making directly impacts the competitiveness and profitability
of organizations. The operative staff takes decisions the day-to-day and they are not
conscious about it.

The proposal is to make a model that includes in each position profile, decision-
making and the level of responsibility as part of the skills at all hierarchical levels as part
of the training program for each time a new contributor enters and when a job promotion
is held. As well as to integrate as part of induction training, a program in accountability.

The influence of the leadership of SMB in the hospital sector reflects the success of
the image of quality services and care in Tijuana, Baja California, Mexico.
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Abstract. In Chile, the city councils are fundamental to the country’s decentral-
ization, by introducing a more connected route of administration for and along
with people, their problems, needs and desires to develop themselves. For the
above, the elements that make it efficient and improve the quality of citizens’
life are essential. There are 346 city councils in Chile which belong to the differ-
ent communes, for the following research there were selected the ones that have
more than 50,000 habitants and that belong to regional capitals. So that the factors
that influence the efficiency of the city council in Chile were determined, from
the index of quality of life of the communes. Therefore, there was developed an
econometric model which explained the determined factors for the efficiency of
the city council in Chile. Moreover, there were identified the variables that have a
greater impact on such efficiency.

Keywords: Econometric model · City council · Efficiency · Life quality

1 Introduction

City Council in Chile are fundamental in the decentralization of the country, representing
a more connected route of administration to and with people, their problems, needs and
desire to develop. Therefore, the elements that make it efficient and improve the quality
of life of citizens are key.

This paper aims to identify determinants of city council efficiency belonging to the
different communes of Chile, based on different variables of the literature related to
city councils, which are subjected to a quantitative and stochastic analysis to determine
which of them are the explanatory ones of the endogenous variable, based on the urban
quality of life index of the communes, which is an indicator that contemplates different
objective dimensions related to city council and therefore overcome reductionist models
that are only based on management.

Law No. 18.695 Organic Municipalities defines city councils as “autonomous cor-
porations of public law, with legal personality and own heritage, whose purpose is to
meet the needs of the community in economic, social and cultural progress” [1].
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These organizations will have as the highest authority themayor with their respective
council. In the country there are 346 communes of which there are 345 city councils.

There is now a growing interest in city councils due to the search for decentralization
in Chile, as excessive centralism in the economic, political and administrative fields of
the country is known compared to other Latin American countries, but more importantly,
the OECD itself recommends strengthening the regions so as not to slow the country’s
development any further, which can only be carried out through efficient city councils.
In addition to this, the city councils must be able to meet the needs of the community in
different areas, which takes on true meaning for people with fewer resources who can
take advantage of the benefits they deliver and who are the most harmed when they don’t
work optimally. Despite this, there are not many studies around city councils, most or
are from other countries, historical or have an emphasis on only a few aspects, moving
away from a more global econometric assessment of determining factors.

Furthermore, currently studying the reality of the municipalities in Chile is essential,
due to the imminent and historic constitutional process that the country will begin in
2020. This constitutional instance seeks to overcome an unexpected social and political
crisis that erupted in October 2019, which it generates expectation and uncertainties at
the South American and international level, about the future of a democracy that had
behaved with stability during the last 30 years.

In effect, despite the sustained loss of confidence of citizens towards national and
state institutions in Chile, municipalities are still perceived in public opinion studies
as spaces of closeness, participation and conflict resolution. The city councils will be
territorial enclaves that will seek to strengthen themselves in the face of what may even
culminate in a new design of the Chilean political system.

Due to the need for greater local empowerment in Chile, the first popular election
of regional governors in history will also take place in 2021. It is essential to know the
efficiency of the municipalities and the variables studied, in order to project how these
will relate from the political and social management, with new territorial authorities that
will not be appointed by a current president.

2 Theoretical Framework

In Chile there are 346 city councils belonging to the different communes, of which for
our research were selected those that have more than 50,000 inhabitants and belonging
to regional capitals. The factors influencing the efficiency of city councils in Chile
were determined, based on the quality of life index of the communes. For the above,
an econometric model was developed that explained the determinants of the efficiency
of city council in Chile. In addition, variables that have the greatest impact on such
efficiency were identified.

The implications found in the efficiencymodel of city councils, they realize that there
is currently a growing interest in city councils due to the search for decentralization
in Chile, since excessive centralism in the fields of the country’s economic, political
and administrative countries compared to other Latin American countries, but more
importantly, theOECD itself recommends strengthening the regions so as not to continue
to slow down the country’s development, which can only be carried out through efficient
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city councils. Therefore, reaching out to the factors that determine city council efficiency
is of high interest as it shows us the aspects that require special attention, which under the
hand of new public policies focused on these would tend to increase the good perception
management of city councils as well as, and more importantly, the quality of life of
people.

The efficiencyof city council inChilewithin the presentwork relates in differentways
to the following variables, belonging to the final model exposed (Table 2), such as the
Municipal Common Fund (FCM), Permanent Own Income (IPP), density, intra-family
violence rate, average PSU and overcrowding.

1. Municipal Common Fund (FCM)
It is defined as the mechanism of solidarity redistribution of own income among the
city councils of the country, which could have a negative effect on the efficiency
of city council, all by arguing that the costs are in line with the resources and do
not translate into a greater and better provision of public services [2], which in the
literature has been called the “flypaper effect” [3].

2. Permanent Own Income (IPP) [4]
It corresponds to the budget of a city councils, which will be composed of the follow-
ing accounts of the budget classifier: territorial tax, municipal benefit movement per-
mits, municipal benefit patents, grooming rights, other rights, property rents, driver’s
licenses and the like, fines and interests, concessions, aquaculture patents, mining
patents and casinos, so, and based on literature, [5] remain that at a higher level of
income, it produces that increase the fiscal capacity of municipalities, which could
increase the likelihood that politicians and bureaucrats will perform inefficiently.
Another variable considered within the determination of Permanent Own Income
(IPP) and which could have a negative impact on the efficiency of municipalities
is the fiscal deficit, considering that, in the event of an excess of expenditure on
municipalities would expose a municipality to a situation of financial vulnerability
[6].

3. Population Density
It is the population density, considering for these purposes, the number of inhabitants
per km2, that both [7] have shown that a smaller number of inhabitants per square
kilometer can increase the average cost of supplying goods and services, so that a
municipality could be more efficient if its population density was higher.

4. Intrafamily Violence Rate
It corresponds to the rate of complaints of domestic violence offences per 100,000
inhabitants who, based on studies on the subject, it can be supported that such
violence presented in a given individual, being able to present itself in its various
forms, ultimately harms health and quality of life indistinctly in the world, this being
supported by UNICEF, where as part of the definition it provides for “domestic
violence”, it contemplates the grievance to quality of life [8].

5. Average PSU
It is defined as the percentage of PSU Scores equal to or greater than 450 points in
municipal establishments, of which for the purposes of this research it was worked
under the assumption that each citizenwho takes the University Selection Test (PSU)
has a certain level of education and that he could potentially choose to improve that
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level, which according to [7] determined that the variable of citizen participation,
being approximated by the educational level of the adult population, has a positive
impact on the degree of city council efficiency. In this same line is that [6, 7, 9],
reinforce these results.

6. Overcrowding
It corresponds to the average level of overcrowding in households, with this variable
being expressed as a percentage, where the overcrowding would be the result of
the absence of adequate urban development, i.e. infrastructure and housing, which
would lead to a decrease in minimum quality of life conditions for the individuals
who make up a particular commune. [10] showed as to those factors that influence
the efficiency of municipalities, as “another different type of factor that can influence
the efficiency of municipalities”, the characteristics of local residents, the different
types of overcrowding levels that residents of a commune may experience as part of
these characteristics.

City Council efficiency or inefficiency can be explained by factors of various kinds,
the literature has concentrated mostly on the fiscal, socioeconomic and demographic
aspects as explanatory factors of the levels of city council efficiency. While such studies
may focus on the factors alreadymentioned, the literature with respect to the city council
and the factors that affect it, has the characteristic of being scarce and of being outdated,
also considering only a few factors for the determination of efficiency, so many of the
proposed models have a special interest in resources, while there are authors who argue
that a person’s material well-being and quality of life [11] they do not have a direct
correlation, varying this relationship by the income level of individuals, satisfaction or
dissatisfaction of basic needs and other factors [12], where [13]mentions that the interre-
lationship between needs, satisfactory and economic goods, being this interrelationship
of a permanent and dialectical type, triggers a dialectic hysterical, where on the one
hand economic goods have the capacity to affect the efficiency of satisfactory, these, on
the other hand, will be decisive in the generation and creation of those, so, and consid-
ering that the municipalities are responsible for the administration of economic goods,
obtained by the redistribution of resources, and whose management has a direct impact
on efficiency, considering the factors that influence the quality of life as a whole of the
satisfactory, is relevant when planning and budgeting in each municipality.

The assumptions raised according to the different authors are that as we move from
the north to southernChile, there are better indicators [14], and that the best indicators are
in the central area of the country, aswell as [2, 7, 15] suggest that the higher the population
density of the commune, the more efficient the municipality will be. These hypotheses
will be tested from the proposed final model and may also conclude the behavior of
municipalities in Chile, and if they have any relation to what is raised according to the
literature.

3 Methodology

Regarding the literature, city council efficiency analysis studies are conducted in general
around microeconomic theory, evaluating municipal efficiency based on two aspects,
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inputs and product, considering it efficient to the extent that it reaches its maximum
level of production compared to certain inputs and the minimum level of inputs at a
given product level [10, 16]. On the other hand, studies on city council efficiency in
Chile are scarce and of the few jobs that exist are not very up-to-date or have a special
interest in resources, leaving aside other important dimensions.

Regarding the methodology of the work, the analysis was carried out to a total of 93
communes in Chile, covering the North, Central and South areas of the country, using
cross-sectional variables that influencemunicipal efficiency, and through stochastic anal-
ysis, identifying those that are decisive and thus exposing the aspects that significantly
influence through an econometric model of simple regression [17–19] which is validated
by the assumptions of the waste before proceeding with the second objective, which is
the estimation and interpretation of results [20, 21].

4 Results and Discussion

For the build the database to be used to forecast the efficiency of city council in Chile
[22], is that the National Municipal Information System was consulted, together with
the Library of the National Congress of Chile (BCN), in order to be able to predict the
efficiency of municipalities, which for their determination an approximation based on
the Urban Quality of Life Index (ICVU) for the year 2018 was used, considering for
these purposes the different areas of the country. The model estimate specified in Eq. 1
is presented in the following Table 1.

Table 1. Estimation of general model parameters.

Variable Coefficient Std. error t-Statistic P-Value

Domestic violence −0.012964 0.004200 −3.086408 0.0028

Health budget 0.076376 0.053567 1.425805 0.1579

Scholarship −0.000210 8.57E−05 −2.445162 0.0167

IPP 2.89E−07 1.05E−07 2.752694 0.0073

Other incomes −3.70E−07 2.59E−07 −1.431423 0.1563

FCM 1.64E−07 2.15E−07 0.762711 0.4479

Density −0.000564 0.000130 −4.355540 0.0000

Green areas 1.84E−06 1.15E−06 1.598367 0.1140

Average PSU 12.81732 4.457474 2.875466 0.0052

Overcrowding −57.43565 18.52834 −3.099881 0.0027

Poverty −22.91616 13.88977 −1.649859 0.1030

C 59.64198 4.667443 12.77830 0.0000

Source: Own creation by means of EViews statistical program.

After estimating the tentative model, considering for these purposes, all the variables
studied for the determination of the quality of life of the inhabitants of a commune as the



156 H. de la Fuente-Mella et al.

efficiency of the city council in Chile, is that the variables relevant to the determination
of the study approach were selected, such as municipal efficiency, considering for these
purposes those variables thatwere greater than theminimum level1 of confidence adopted
for this study, being eliminated of the model, which in addition to this method, is that
it was considered what was stated by the literature in question and its influence on the
meaningless and determination of the endogenous variable.

After the elimination of the variables mentioned above, a final econometric model is
proposed that better represents those factors that affect the efficiency of the city councils
in Chile (Table 2).

Table 2. Final model parameter estimation

Variable Coefficient Std. Error t-Statistic P-Value

Domestic Violence −0.013222 0.004051 −3.263793 0.0016

IPP 1.12E−07 3.26E−08 3.433896 0.0009

FCM −2.15E−07 7.71E−08 −2.789977 0.0065

Overcrowding −79.50409 17.53457 −4.534135 0.0000

Average PSU 16.36778 4.456570 3.672732 0.0004

Density −0.000430 0.000117 −3.668260 0.0004

C 59.43797 4.688335 12.67784 0.0000

Source: Own creation by means of EViews statistical program.

Based on the results obtained in Table 2 we can see significance levels at 90%,
as well as 99% levels of joint significance. The variability of the efficiency of city
council in Chile based on the Quality of Life Index (ICVU) is explained by 71% by
the variability of variables: Density, Average PSU, Overcrowding, Municipal Common
Fund (FCM), Permanent Own Income (IPP) and the rate of Domestic Violence. As for
the hypotheses associated with the residues of the model, being able also to compare
its behavior according to Fig. 1, they do not present problems of self-correlation of
the residues, using the Breusch-Godfrey test2 (Table 3), nor problems of normality
of the residues3, nor problems of heteroscedasticity (Table 4) of the aforementioned
mentioned4.

1 P-value ≤ 0.1.
2 Breusch-Godfrey test; p-value ≤ 0.1.
3 Jarque-Bera Test 4,4654; P-values 0.1072.
4 White Test - F-statistic: 0.4629; P-values 0.9852.
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Table 3. Breusch-Godfrey serial correlation LM test.

F-statistic 0.391564 Prob. F(2,82) 0.6773

Obs*R-squared 0.860859 Prob.
Chi-Square(2)

0.6502

Source: Own creation by means of EViews statistical
program.

Table 4. Heteroscedasticity white test.

F-statistic 0.462869 Prob. F(27,63) 0.9852

Obs*R-squared 15.06367 Prob.
Chi-Square(27)

0.9685

Scaled explained SS 15.65709 Prob.
Chi-Square(27)

0.9592

Source: Own creation by means of EViews statistical program.
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Fig. 1. Waste from the final model Source: Own creation bymeans of EViews statistical program.

As illustrated by Fig. 1, you can see the distribution of the residuals, considering
the data obtained through ICVU, as the estimation of efficiency through the final model
proposed, being the difference illustrated by means of the graph explained by the R2

adjusted for the 71.29% model.
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5 Conclusions

This research provides us to make contrasts between different municipalities, which
makes us reach conclusions regarding the current situation at the level of areas of the
country, this is North, Central and South, as it also allows us to find and tore down certain
prejudices, such as the centralization of the country, showing the variables that affect
in greater proportion according to our econometric model and raising new aspects to
consider in municipal management.

As already raised through the present paper, there are authors who propose that
quality of life can be decoded from economic growth, the latter being in many cases
considered as a factor in determining efficiency within municipalities, but rather propose
that such quality must ultimately be decoded by development considered as optimizing
environmental and social efficiency. In this sense [23] mention that in this area it is not
only necessary to consider those factors that allow a certain degree of “greening” of the
economy, but also the linking of the economy to politics, establishing through the latter a
set of criteria of equity and distribution, which tend to reduce interterritorial imbalances,
considered as elements of high entropy, that is, in relation to an improvement of the
quality of life, that is to say, of the inhabitants of a certain territory through those who
manage the resources, such as city councils, is that they must not only simply worry
about economic variables such as the Municipal Common Fund (FCM) and Permanent
Own Income (IPP), but also consider, for example, the domestic violence that is held in
a certain commune, which are rather social.

Therefore, it is that, although in economic matters to population density can increase
the efficiency of city councils, in termsmore linked to the quality of life of the inhabitants
belonging to a certain commune, it tends this factor to slightly decrease that efficiency,
counteracting to some level what was raised by the literature, in which [21] rectifies the
fact that the changes produced by development with economic accumulation or with
the structural transformation in human development, in a framework of study of the
quality of life and how the environment, and ultimately the changes that occur in this,
can contribute positively or negatively in each individual, thus confusing the necessary
and sufficient conditions, that is, how the administration and management of resources,
which contribute to the efficiency of city councils in Chile affect the quality of life of the
inhabitants in each of the communes under study, concluding by means of the data, the
results and the existing literature, which both factors mentioned are very closely related.

As for the assumptions raised, as are there are better indices in the central area of the
country and that there is an increase in rates as we move from north to south of Chile, it
can be concluded that, as observed by the ICVU through its graphs, and as predicted by
the model, is that both hypotheses are accepted.

Finally, through this study it was concluded that determining the efficiency levels of
city councils using only economic factors, is to narrow the information available only to
a group of factors, leaving aside the characteristics of the individuals that make up the
communes, and that if they consider the quality of life that they possess, as well as their
characteristics, could provide a more integrated and real result regarding the efficiency
of city councils in Chile and their administration of resources, so, and supporting us in
the variables that make up the final model of this research, it can be shown that both
economic factors typical of the management of resources that must be carried out by
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the red city councils in the country as well as factors that characterize the population,
make there a greater concern of those determinants that influence the quality of n the
inhabitants and their real impact on efficiency, manage from this increasing politically
for and for people.
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Abstract. Due to organizational atmosphere being a very broad entirety, which
extends practically to all activities and levels of the organization, it can be consid-
ered a strategic matter. Good organizational atmosphere shows off, among other
things, as an employee’s satisfaction and empowerment, which increases orga-
nizations abilities to innovate and enhance customer satisfaction. Those can be
measured with cash flow earnings.

This article shows trough a study, made in several Finnish SME-companies,
a different way to measure performance and success. The good organizational
atmosphere has huge impacts for the financial performance of the company as
the article will show. Article also answers to questions how and why cash flow
earnings is a good and relevant way to measure success and performance. The
future research actions and needs are handled and addressed in the end of the
article.

Keywords: Cash flow earnings ·Management · Leadership · Organizational
atmosphere ·Wellbeing at work ·Measuring performance

1 Introduction

The critical period of work surroundings and work life has already started. Technolog-
ical development, globalization, generational changes in work life and the increasing
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economical sustainability gap are all behind this period. The whole work culture, man-
agement and leadership is challenged [1]. Schwab points out that the ongoing critical
period and changes that are happening, affect to every sector from inventing new types
of models for making business to all the way to the new ways of production, transporta-
tion, consumption and distribution systems. Social changes in howwe communicate and
operate, inform and even entertain ourselves are in front of everyone [2].

According to Goleman human factors are coming more and more important in busi-
ness world [3, 4]. Management and leadership have a strong influence on human factors,
and that way to wellbeing and performance of the employees [5]. Basically, manage-
ment and leadership have a crucial effect to organizational atmosphere. Organizational
atmosphere is connected to the cash flow earnings as this study shows. Employees are
the cornerstones of the organizations and they have a great potential to enhance orga-
nizational performance, as a wellbeing and empowered employee is more efficient and
effective [5].

There are many ways how measure organizational success and for example the
profit and loss statement point of view is one of them. Unfortunately, the profit and
loss statement raise a challenge in many cases when organizations fail to recognize the
difference between good organizational results and short-term sub-optimization. In other
words, in many cases organizations forget to consider how they are going to survive in
the long run [5]. Cash flow earnings in the other hand tells purely, frommonetary point of
view, how much the organization have cash to use for stock buybacks, new investments,
dividends and dept repayment [6]. Because it is clearly stated what organizations can do
with cash flow earnings, it can be considered as a good way for measuring side by side
with profit and loss statement.

2 Towards Strategy with Organizational Atmosphere

Organizational atmosphere can be used to describe the overall situation existing among
the people of the organization. Basically, it is a way to describe the wellbeing of the
organization from the humane point of view, affected by human factors. Due to organi-
zational atmosphere affects to all levels and all activities of the organization it should be
thought as a strategic matter [5, 7]. More we focus on the entirety of the organization,
more towards strategic point of view we are heading.

The organizational performance in the other hand can be used to describe the orga-
nizations way to perform its responsibilities [5]. The output of the organization can
be measured from many different ways, but in the end the organizations capability to
perform is the one that has most affect.

2.1 Organizational Atmosphere: From Operational Towards Strategic Matter

Figure 1 shows the path how the overall wellbeing of organization builds up and where
in the line of operational-strategic matter the job satisfaction, wellbeing at work and
organizational atmosphere are placed.

The foundation of atmosphere is the feeling of the individual. Job satisfaction is basi-
cally the individuals own feeling and assessment of the work itself, from the workplace
and from the community of the organization [8].
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Fig. 1. Overall wellbeing of organization in operational-strategic matter.

Wellbeing at work, is a wider concept and a sum of several factors [5]. It consists of
leadership, atmosphere of the work community, organizational characteristics, personal
health of the employee and possibilities to influence on the work itself [9].

Organizational atmosphere focuses even more to the entirety of the organization. It
can be used more as a guide to show the sector where to focus with wellbeing at work
operations. Organizational atmosphere can be seen to consist of three key factors: power
to do, responsibility from doing and freedom of doing [7].

3 Cash Flow Earnings Side by Side with the Profit and Loss
Statement

Formany companies, one of themost important priority ismaximizing the affluence. The
expectations of the owners may vary, but usually increasing the value of the ownings is
one that every business owner share [10]. There are many ways to measure the success of
the business [11], but the increase in the value of the business over time is an important
way. Usually the increase in the value is accomplished by enhancing the cash flow
earnings, future and present, of the company [12].

One of the most traditional financial statement is the profit and loss statement, but it
does not give all those essential information’s needed for the company’s performance.
Nonetheless the profit and loss statement can give operational results from the certain
time period, from generated revenue and incurred costs point of view [13]. So basically,
from profit and loss statement the basic information can be gathered, but for measuring
the increase in business value, also the changes in liabilities and assets on a certain time
frame need to be taken account [10, 14].

From cash flow statement can be seen and analyzed the changes of cash in certain
time frame. E.g. from cash flow statement can be seen the different origins of the inflow
and outflow of cash [14]. The cash flow earnings show the pure monetary value of
the cash the company have in use for investments and/or financing actions like dept
repayment and/or paying dividends [10].

By using the cash flow statement and cash flow earnings side by side with profit and
loss statement the needed information for measuring the increase in business value can
be found [10, 14].
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4 Data and Procedure of the Study

Adecco Finland Oy together with Strategic Accounting Finland Oy found out, that
there is an increasing interest towards wellbeing of employees and organizations. The
research activities have started more and more to look also the financial side of the
wellbeing, trying to bring the answers to the question why it is reasonable to invest
on wellbeing in organizations. Wellbeing is an intangible investment and because of
that it is not easy to measure its financial benefits. Adecco Finland Oy together with
Strategic Accounting Finland Oy, wanted to find out the true monetary benefits of good
organizational atmosphere. And with cash flow earnings method it could be done.

4.1 Companies Size and Fields of Business

For this study, 30 companies were selected from the fields of manufacturing, commerce
and service. The financial numbers and organizational atmosphere were analyzed from
the data between years 2014–2018. The turnover of the companies varies between 1,1–
130 million euros and the average turnover of the company were 9,3 million euros.

4.2 Method for Distributing the Companies from Organizational Atmosphere
Point of View

Those 30 companies were split into two equal categories. 15 of those had good organiza-
tional atmosphere and 15 had weak organizational atmosphere. Due to lack of coherent
way to measure organizational atmosphere from power to use, responsibility from doing
and freedom of doing, point of views, we needed to analyze the different kinds of data,
relating to wellbeing and job satisfaction of the companies. In approximately half of the
companies we had access to a wellbeing and job satisfaction reports made by external
consultants. From some companies we had access to a similar kind of reports, but those
were made internally. And from some companies we had only reports from employee
absence and interviews from employees.

5 Results

Since autumn 2017 the movement of workforce from weak organizational atmosphere
companies towards good organizational atmosphere companies has increased in Finland.

Companies with good organizational atmosphere haven’t had problems to find expe-
rienced and competent workforce. These companies cash flow earnings and profit has
continued to rise.

Companies with weak organizational atmosphere in the other hand, had started to
struggle to find experienced and competent workforce. These companies have started to
lose their market share and the cash flow earnings and profit has been falling.
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Fig. 2. Differences of the cash flow earnings and profits in the good and weak organizational
atmosphere average companies.

5.1 Differences in Financial Performance of the Companies

In this study we examined changes in the companies’ cash flow earnings and profit of
good and weak organizational atmosphere in average company. In Fig. 2 can be seen the
differences between the years 2014–2018.

As seen from Fig. 2, an average SME-company in this study, that had good orga-
nizational atmosphere, had around 900 000 euros more cash to use in year 2018 for
new investments and/or dividends and dept repayment and/or for stock buybacks, than
SME-company that had weak organizational atmosphere.

6 Conclusions and Future Research

This study deepens the realization that in Finland the work culture, leadership and
management are in turning point. In this fast changing, hard and competitive situation
the flexibility, quality and efficiency of the organizations isn’t enough anymore. Ways
for capability to innovate and being creative as well as organizations to harness their full
potential, should be considered. It takes time to build the organizational atmosphere and
results come slowly but those are long-lasting. Building better organizational atmosphere
should be seen as an investment for the organization’s future. Both profit and cash flow
earnings keep improving slowly, but steady as long the organizational atmosphere stays
good.

This study also shows a different way to measure the financial success of the orga-
nizational atmosphere and wellbeing investments. Article also summarizes few points,
why the cash flow earnings method should be used side by side with the profit and loss
statement.
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Future research should focus on building a coherent way to measure organizational
atmosphere. Also, more research for using cash flow earnings side by side with the profit
and loss statement is needed. Research to deepen the financial effects, especially cash
flow earnings, of improving organizational atmosphere and wellbeing of the employees
should also be focused.

Acknowledgments. This studywasmade togetherwithAdecco FinlandOy. Special acknowledg-
ments to a member of the Finnish management consultants association LJK, Mr. Riku Lehtinen.
Whose lifework on consulting with cash flow earnings method enabled this study.
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Abstract. It has been found that the main causes of insufficient sales of different
small and medium-sized enterprises (SMEs) is the low conversion rate of quotes
into sales, which entails poor business performance and low economic impact.
Therefore, a marketing methodology called inbound marketing is planned, which
is modified and adapted to the case study. In contrast, tools such as ABC classi-
fication, workflow, and inbound marketing have been used as a structure of the
proposed methodology to solve the problem. The implementation of this method-
ology resulted in an increased efficiency of quote development and an enhanced
performance ratio thereof. In conclusion, it is possible to measure the financial
impact of the methodology implementation which has been beneficial for the
company under study. Business performance in the last month of implementation
improved by 10%.

Keywords: Time management · Quote · Sales · Inventory · ABC classification ·
Workflow · Sales funnel · B2B marketing · Inbound marketing

1 Introduction

The global economy is showing a clear trend toward business and market international-
ization. SMEs play a key role in this process, because they are the organizations most
capable of adapting to technological changes and generating employment. In the Euro-
pean community, SMEs account for more than 95% of all enterprises in the OECD
countries, providing over two thirds of the total employment: approximately 60% in the
industrial sector and over 75% in the service sector. In Peru, the SME sector is very
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important to the national industrial structure in terms of its contribution to national pro-
duction (42%), according to the Small and Micro-Enterprise Promotion Commission
(PROMPYME).

The SME sector is one of the most important economic sectors in Peru, because
it accounts for 96.5% of the Peruvian enterprises employing over 8 million Peruvians.
One of the challenges that most business-to-business (B2B) companies face is the time
the sales department takes to respond to customer e-mails, given that today’s customers
expect instant responses to the requested information. With respect to the millennial
generation becoming more powerful in the market, 66% of millennial consumers expect
real-time answers and interactions compared to the only 62% of baby boomers and
traditionalists. The studies conducted in some Mexican hotels in 2018 revealed a 6.9%
increase in the number of domestic tourists compared to the previous year and a 2.5%
increase in the number of international tourists over the previous year and showed quotes
of services presented. However, 67% of them did not send the quote and 73% did not
qualify the prospect, this is precisely where the problem to be addressed in companies
is found.

Given the importance of rapid response customer service in SMEs, research has
focused on using tools and models that generate an efficient conversion of quotes to
sales. This is due to the fact that 61% of buyers decide to change suppliers when they
perceive a lack of interest on the part of the company that is serving them. Furthermore,
if the new supplier is professional and responds promptly, they are quite likely to win
over the customer (3 to 5 times out of 10 opportunities).

2 State of the Art

2.1 B2B Model in Marketing Companies

The B2B marketing model is considered a company strategy that allows companies to
collect potential customer’s information. In summary, the authors agree on the benefits
provided to customers, such as the implementation of messenger chatbots to effectively
find information about the main product and make the purchase [1, 2].

2.2 ABC Classification in Companies with Recurring Demand

Therefore, the authors mentioned focus on demand for products, as well as on locat-
ing product batches since processes and items are requested according to the demand.
Likewise, they agree on the importance of demand performance and knowing the right
supplier for the product. It is also important to assess the waiting time and product
collection by the company and make a good distribution and control thereof [3–6].

2.3 Inbound in Product Marketing Companies

The similarity between these articles lies in the fact that the authors conceptualize the
methods to reach the customer and assess employee behavior. In addition, they focus on
certain categories of advertising [7, 8].
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2.4 Inbound Marketing Component and ABC Classification and Companies

Therefore, companies should focus on customers, starting from typologies andprocesses,
in order to increase sales and customer portfolio. In addition, it is important to provide
information when introducing the business to new subscribers, in terms of reception of
products and services provided and advertising to present a price range with respect to
consumer selection [9, 10].

3 Contribution

3.1 Rationale

On the one hand, the technique that will be implemented for the model is inbound
marketing to ensure advertising and thus increase store sales [11].

Additionally, the ABC classification will be used, where companies strive to imple-
ment an effective purchasing strategy (improving inventory turnover). The results of this
study are expected to help researchers improve their decision-making in order to bet-
ter understand the impact of strategic purchasing advances on variance and complexity
management. Secondly, the article “Un retraso de dos niveles en el contrato pagos para
la coordinación cadena de suministros: el caso de la demanda de crédito dependien-
te” (A two-level delay in payments contract for supply chain coordination: The case of
credit-dependent demand) shows the importance of this tool in the last phase of customer
loyalty, since companies intend to delight customers with quick attention and obtain the
stock needed for the offers strategically analyzed by the ABC classification [5].

On the other hand, in SMEs, the relationship between the company and the customer
is also important, because sales managers and account executives in companies do not
differ from the rest of the sales force in terms of their attitude toward relationship
management. Thus, a tool was developed aimed at exploring the full scope of a service
sector sales force through the different sales and relationship management roles [9].

3.2 Proposed Model

In accordance with the above, the B2B marketing model adapted to sales improvement
is implemented through an ABC classification and inbound tool in an SME and is
divided into levels as mentioned by the authors [2] and [12] in order to solve the issue of
inadequatemanagement of the quote-to-sale conversion, because it considerably impacts
the company under study.

This model comprises the following components (Fig. 1):

• Research phase
• Attracting phase
• Conversion phase
• Closing phase
• Delight phase
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Fig. 1. Proposed model

3.3 Detailed View

B2B Model

• Purpose: To strategically attract the target customer, i.e., the companies in this case
• Represents: It is themodel phasewhere related and anticipated content that contributes
added value is generated

• Interprets: In this model, strategic activities such as publications, mailings, and
technical sheets are used in accordance with the potential customer.

VBA Programming

• Purpose: To automatically generate customized reports and perform other data
processing functions

• Represents: This component is found in the closing phase, i.e., the quote development.
• Interprets: It is one of the most essential model components, as it focuses on the
improvement of the general problem of the case study.

ABC Classification

• Purpose: To segment warehouse product references according to their importance in
three categories (A, B, C)

• Represents: This component is found in two phases, research and closing, in which
the products most requested by customers are analyzed.

• Interprets: This techniquewill be used to publish strategic content in the sales channel.
In addition, it will be supplemented by stock analysis activities for customer service.
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Customer Follow-Up

• Purpose: To delight new customers so that they can be integrated into the customer
portfolio

• Represents: This component is found in the last phase, delight, and will monitor if the
customer is satisfied with the product and service provided.

• Interprets: Digital tools such as e-mail and apps will be used to have a closer
relationship with the customer in addition to providing a personalized service.

4 Validation

The study was carried out at SEI PERU, a tool supply company.

Describe the Scenario. The problem presented by the company under study is the low
conversion rate of quotes into sales. One of the main reasons why the customer chooses
not to send the purchase order is the ineffective quote development. This table shows
the ranges of hours when the quotes were developed from July 2018 to July 2019.

Describe Initial Diagnostic Values

Indicators Formula

Loyalty 45−40
45 × 100% = 11%

Quote efficiency 12
36 × 100% = 33.3%

Quote performance 5670.70
20535.19 × 100% = 29%

Increased sales
(
28540−20535

28540

)
× 100% = 28%

A-Product usefulness 60%

Conversion rate
(
204
731

)
× 100 = 28%

Development of the Proposed Model

• Market Research Phase

B2B model
Through the analysis of the company’s customer’s portfolio, we identified the customer’s
profile. In addition, we presented key proposals for the type of customers, as follows:

– Sales channel selection according to the customer profile, Web page
– An active and continuous presence through the website

Channel structures
In addition, the website part is structured, updating publications, editing images, and
adding descriptions among others.
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• Conversion Phase

Strategic items:
At this stage, the decision ismade to immediately send the product data sheets alongwith
the requested quote. In addition, these sheets are expected to be automatically added in
the publications on the same website. Next, a product characteristics sheet is presented.
E-mail reception:
We are implementing the practice of responding to emails immediately once the quote
has been received. The virtual catalogues and the company’s presentation are shown in
this welcome e-mail.

• Closing Phase

VBA programming
In this phase, VBA macro programming is used to speed up quote development. The
codes used for this process are shown below.
ABC classification
In this phase, the ABC classification is used to inform the customer about the product
delivery time. In addition, this analysis will be used to improve inventory turnover.

• Delight Phase

Follow-up
The strategic follow-up plan is being implemented in the sales department. The activities
to be carried out to obtain an adequate customer follow-up are shown below.

– Send a customer satisfaction survey.
– Propose offers according to the volume required by the customer.
– Send clearance sale catalogues to arouse interest.

Method of payment
At the quote time, the credit corresponding to each customer is indicated. In addition,
the seller specifies the method of payment to the customer. This added value, which is
the credit offered, must be less than the credit the company has with its suppliers.

5 Results

Indicators Formula

Loyalty 58−45
58 × 100% = 22%

Quote efficiency 16
43 × 100% = 37.2%

Quote performance 17997.37
46217.21 × 100% = 39%

Increased sales
(
46217.21−28540

46217.21

)
× 100% = 38%

A-Product usefulness 60%

Conversion rate
(
260
850

)
× 100 = 30.4%
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6 Conclusions

The conclusions are as follows:

• The customer portfolio grew by 22% between September and October.
• Quote efficiency increased to 37.2%.
• Quotes in relation to sales went up by 39%.
• Sales grew by 38% in the last few months.
• The profit margin of the products will be diversified by 60%.
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Abstract. As the sales has evolved from feature-based selling into value creating
interaction, so has the sales process evolvedwith the development of understanding
and technology. When traditional sales saw a sales process to be like a funnel
running from lead generation via sales meetings and negotiations to deals, in
today´s value sales process sales does not end to sales contract or even after sales.
Feature-need-benefit-value framework is combined with characteristics and the
competitive advantages of traditional, service, expert and value sales processes.

Keywords: Sales · Sales process · Expert sales · Value sales · Value

1 Introduction

Sales has existed as long as interactions between people have existed, but the way sales
is performed has transformed with the development of understanding and technology.
Traditional sales interaction consisted of active seller who presented features of the sold
products in one-way communication to a passive customer. When the importance of the
services rose, the one-way communication transformed into equal discussion and the
role of customer changed to be an active participant who interacts with active seller,
who behaves like questioner trying to identify the customer needs [1].

In modern solution sales, seller acts as problem solver who tries to define the benefits
of their solution together with active professional customer by utilizing sales techniques
like situation-problem-implication-Need/pay-off (SPIN) questions. Today, the customer
knowledge of the needed product or service is high, changing the sales interaction to
value co-creation, regardless of type of interactionmethod or technology. Both seller and
customer act as co-creators of value, when both customers and sellers offer and receive
value, also by interaction itself, by relationships or even by the interaction method [1].

2 Sales Processes

As the nature of sales has evolved, so has the sales process. When traditional sales saw
a sales process to be like a process running from lead generation via sales meetings and
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negotiations to deals and implementation [2], in today´s sales process sales do not end
to sales contract or even after sales.

With the transformation from traditional feature-based sales with oneway communi-
cation, to today’s sales where seller and customer are value co-creators, the competitive
advantage of seller has also evolved. In traditional sales process, product features and
product knowledge of the seller gave the competitive advantage, whereas in value sales
process competitive advantage has evolved for value creation (Table 1).

Table 1. Seller’s competitive advantage in different sales processes.

Sales process Seller competitive advantage

Traditional Product features and knowledge

Service Service excellence and quality

Expert Problem solving and solution

Value Value creation

2.1 Traditional Sales Process

In traditional sales the role of marketing is to lead, meaning that marketing and sales
are separated processes and that marketing generates the possibility for the sale by
generating the interest on a potential customer [2], like in business-to consumer markets.
In traditional sales, the role of the seller is active speaker, who charms the passive
customer by providing superior product feature information. Traditional sales approach
always requires a physical portion of sales interaction to be present. Nowadays, also
digital elements can exist, but the sales takes place between two individuals. Traditional
sales products are often tangible products or parts of tangible products, like cell phones
or their connections.

As seen in Fig. 1, sales process starts with lead identification. The process is normally
followed by meeting the customer, making an offer and with positive sales negotiation,
closing the deal. When utilizing traditional sales process, it is noteworthy that normally
the amount of leads is high. The competitive advantage is highly linked with product
features/knowledge and seller’s ability to sell them.

2.2 Service Sales Process

The products following service sales process can be pure services or products combined
with service element. Although the role of marketing is enabling and it is much needed
to ensure sales, it is still seen as very separate as sales, having its own approaches.
Successful sales process management with good references are the best marketing tool,
increasing the seller company’s credibility and ability to produce similar services to
other customers.
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Fig. 1. Traditional Sales process [2]

The role of the seller can be seen more as active questioner who has an active
discussion with the customer. The sale is based on the need of the customer, which the
seller tries to find out with equal discussion. Typically, the knowledge level of the seller
is high, and the knowledge level of the customer is on advanced level, meaning they have
some knowledge on the product, but not very detailed. This depends on the quality of
the service and its complexity, as well as the industry for which the service is produced.

Service sales can be considered as heavily service dominant businesses, both in
business-to consumer (b-to-c) and business to business (b-to-b) environments, like con-
sultancy or travel agent businesses. The amount of physical interaction is still high,
although some elements of social media do exist. The effect of social media is greater in
b-to-c sales where an individual’s values and preferences matter more, as it involves a
personal purchase decision, which reflects a person’s lifestyle and values. In b-to-b sales,
decision-making is more significantly influenced by references of the service, provided
by the seller company.

In Fig. 2, sales process starts with prospecting and goes through a similar process as
in traditional sales, but it is not finished with the implementation. Follow up activities,
like delivery of the service, customer satisfaction or additional sales are part of the follow
up and the process. In service sales process, the number of prospects is normally less
than in traditional sales process and takes into account the redefinition of leads into
customers [2].

Fig. 2. Example of service sales process [3]
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In service sales process, the amount of time spent in different stages of the process is
typically higher than in traditional sales process, due to the amount of people involved
and due to the complexity of the service and decision-making. Typically, the offer is
often updated during the process, generating possibilities for additional sales.

The competitive advantage of service sales process is the service excellence and
quality and requires the seller’s strong commitment to the customer’s project as well as
quality requirements in order for the result to match the customer’s expectations [4].

2.3 Expert Sales Process

In the expert sales process, the role of the marketing is demising, especially due to
the nature that it is applied mainly on business to business environment and especially
in technical sales. In the expert sales, the role of the seller transforms to be an active
problem solver, who tries to identify the real problem of the customer by utilizing active
questioning techniques like SPIN questions to translate the need of the customer to a
benefit the seller’s product/service/solution can offer to solve the problem. The customer
is normally an active professional, who has a good understanding of available products,
service providers and the need that they think they have.

The solution sales can be seen with tangible products or services, but most com-
monly with the combination of them. As seen in Fig. 3 expert sales process starts with
identification of need and potential solutions. The contacting can be done by the seller
or customer by using various ways. Definition of the problem, need or desired benefit is
conducted as the technical sales offer customization is performed. This can take several
rounds in the form of meetings and communications making the process less linear, but
possibly taking several cycles. While the technical sales offer customization is done, the
tradeable negotiation takes place, potentially changing the offer and making the closing
the deal to be a lengthy process.

Fig. 3. Expert Sales process, adapted from [5–7]

The amount of time spent during the expert sales process continues to increase due
to the amount of people involved, complexity of the offered solution and the defined
items of the offer (tradeable). In the expert sales process the delivery time span can be
long and very often after sales activities, such as additional sales of additional products,
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services and solutions happen while the delivery is ongoing, raising the importance of
the follow up.

The followup often has service or support element,making the activities after closing
the deal biggest marketing advantage and enabler for additional sales [5]. Marketing in
traditional sense has much lesser importance than the reputation of the company. Seller’s
competitive advantage comes from ability to solve problems and provide solutions.

2.4 Value Sales Process

In value sales process, marketing is blending to the value sales process. Similar evolution
can be seen in pure marketing, where all marketing is starting to resemble to a greater
degree the formerly specialized area of service marketing [8].

In value sales, the customer knowledge is normally high and their role, as well as
seller’s role changes to be more value co-creators. The digital element is usually present
during all the stages of value sales changing the sales to be more a customer experience
than sales process.

The Steps of the value sales process are awareness, discovery, evaluation, conversion
purchase and commitment as seen in Fig. 4. and the stages of need identification, benefit
evaluation, sales and co-created value are parts of the value sales process.

Fig. 4. Value sales process

In traditional sales processes, the steps can be seen as process parts which follow
each other and lead to closing the deal, while in value sales process focus is transferred to
creating long lasting customer experience and seller-customer value co-creation which
is evaluated by all stakeholders [9] and seller, customer and mutual perspective [10].
Products and services form a structure around which individual experiences can be
created together, including in business to business sales process [11].

3 Conclusions

All sales products have features, which define the characteristics of the offered product,
service, technical solution or value adding element. While the traditional sales focused
on selling features mainly focusing on the selling company´s own advantages, sales have
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evolved to take into account the customer and their needs. From the customers’ needs,
finding solutions by utilizing the competences of expert sales, solutions proving benefits
can be formed. All this is done to create value for both the seller and customer (Fig. 5).

Fig. 5. Feature-need-benefit-value framework

Value can be seen as value, which is embedded to products and services, value
propositions for the companies themselves or the other stakeholders, co-created value
propositions with suppliers and customers, value creation created by participants of
shared negotiations and co-created value created by collaboration and achieved customer
solutions [12].

All presented sales processes do still exist and they depend heavily from the industry,
type of the sales and culture. Due to the increased awareness and advancement of tech-
nology, the elements of value sales process can be seen in all sales processes, ranging
from traditional feature-based sales to values based sales. Connection to buying process
is very logical next field of study.
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Abstract. The well-functioning markets of business transfers can bring com-
petitive advantage regionally and nationally. At the same time, management and
leadership culture in transferred companies are in crucial role for the success or
failure of the transferring situations. Valuing business transferring and the organi-
zational success of transfers from the profit and loss statement or return of assets
or investment point of view, can raise challenges.

This article reveals a different way for valuing business transferring and orga-
nizational success of transfer. A cash flow earnings-based method that can take
into account the changes happening in different kinds of processes. Through this
study there is also brought up some of those factors that have huge impact on
the success of transfers. The future research actions and needs are handled and
addressed in the end of the article.

Keywords: Cash flow earnings · Business transferring · Leadership ·
Management · Business development ·Measuring performance

1 Introduction

In recent years the understanding towards importance of business transfers for enhancing
growth and development of the businesses has increased. In the past, when looking at
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business transfers, the aging of the entrepreneurs has been central. Recently in addition
to the aging entrepreneurs that sell their businesses, there is also an increasing number of
transfers between younger buyers and sellers. The reason behind this is that businesses
transferring is coming an increasingly important part of the natural strategic develop-
ment and growth of small businesses. Due to the changes happening in entrepreneurs,
companies and business environments, the role of business transfers as a development
tool at different stages of the business life cycle, seems to be increasing [1, 2].

Markets of business transferring, that includes also SME-companies, have a chance
to benefit many, not only to those that are directly affected by transferring. The bene-
fits consist from many different components. Business transferring situations should be
handled without losing accumulated know-how and assets of the employees and sur-
roundings. Successful transfer of ownership and business means that the entrepreneurs
who are stepping down are rewarded from their work, knowledge and customer rela-
tionships are not wasted, networks and regional vitality are not compromised, and jobs
and tax revenues are not lost [2, 3].

According to surveys conducted by the Confederation of Finnish Industries EK,
number of companies in a transfer situation has remained quite high, roughly unchanged
over the past years. Around 16,000 companies are currently in a situation of transferring
the ownership and this affects around 80,000 employees [1]. Buying a company is more
often the way to become an entrepreneur, ending the career as an entrepreneur involves
more often selling the company and developing the business involves more often buying
or selling a company or business activity [2].

2 Business Transferring Situations

Business transferring means the situation where the business activity or the whole com-
pany is transferred to a new owner. The new owner can be a family member, other
relative or someone outside the family. Business transferring as a term is used especially
in cases where the new owner comes inside the family and the generation in company’s
ownership changes [3]. Business transferring situation is usually a very complicated
process, from financial and mental point of view. From the buyer or seller point of view,
the most important thing is that the company and its operations will stay healthy after
the business transferring situation [4].

Because the process for the business transferring is so complicated, it is important
to start the planning early enough. In Finland average time for business transferring
situations is 3–5 years [5]. Key for successful business transfer is well executed planning
of the whole transfer situation [3].

3 What is Cash Flow Earnings?

The cash flow earnings are very important to the financial health and performance of
the company. Because from profit and loss statement can’t be told whether the company
has cash or not [6]. The cash flow is clearly stated to be used for stock buybacks, new
investments, dividends and dept repayment [7]. For the bottom-line profit, there isn’t a
clear statement.
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Companies incoming and outgoing monetary actions are called cash flow earnings.
Concept of cash flow earnings encase transactions towards cash register, payments from
the purchases and incomes from sales flows, to name a few. Cash flow earnings statement
and the traditional profit and loss statement are like mirror images. The true difference
between these two is that the cash flow earnings statement measures with only one
indicator the performance of the business output, and that indicator is concrete money.
Cash flow earnings statement is only concerned about the increasing or decreasing of
cash balance in a certain time frame. Due to that reason the cash flow earnings can reflect
the performance of businesses output in a pure and more understandable way [8].

3.1 Why Cash Flow Earnings – Method is Good for Measuring Performance
and Success of the Business

Long term finance planning takes a substantial amount of time in every organization.
Still the raising challenge among organizations is to find the answers how to survive from
short term financial challenges. Many times, the assumption is that when e.g. a company
sells goods or provides services it creates cashflow. This assumption also needs to take
account the fact that the company need to pay for the personnel salary that perform the
provided services or pay from the goods they are selling with some margin [8].

Organizations most important and significant asset is cash. It is needed to cover the
expenses of every day-today actions, paying the employees’ wages and purchasing raw
materials, to name a few. Growing or developing the business also needs cash, and the
cash is needed right on that specific time [9, 10]. Basically without cash it is hard to run
a business.

4 The Study: Methods and Data

The Regional Federation of Finnish Enterprises in Southwest Finland together with
Strategic Accounting Finland Oy found out that even there is an increasing interest
towards business transferring situations, there hasn’t been done much research from the
financial success of these situations. Also, the reasons for the financial success of the
transferring is less known.

Purpose of this study was to find out those factors mentioned earlier. What makes
the difference between successful and unsuccessful business transferring situation and
is there a clear financial difference from the cash flow earnings point of view.

4.1 Size and Fields of the Companies

The business transferring situations happened between years 2000 and 2015. For this
study 20 companieswere selected from service, commerce andmanufacturing industries.
The turnover of the companies varies between 0,5–5 million euros and the average
turnover was 1,8 million euros.
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4.2 Methods for Dividing the Companies from Leadership and Management
Culture Point of View

The 20 companies were split into two equal categories. 10 of those that were managed
by horizontal ways and 10 that were managed by vertical ways.

In the Table 1 below, the findings from horizontal way of managing can be seen.

Table 1. Findings from horizontal way of managing.

Horizontal way of managing: The power to make decisions is distributed to employees

People have started to carry their responsibilities

The term benefits of relative know-how is well known

There is a culture of trust between employees and employer

The organizational hierarchies are low

Expenses from administration and management are low

Replacement among employees is low

Recompensing to support fast decision making is a part of the
managing system

In the Table 2 below, the findings from vertical way of managing can be seen.

Table 2. Findings from vertical way of managing.

Vertical way of managing: The power for decision making is held strictly in the hands of the
owner

The term benefits of relative know-how is hardly known

Culture of trust between employees and employer doesn’t exist

High number of middle managers

Authoritative management

Expenses from administration and management are high

Signs from the culture of silence

High replacement among employees

Behind these two different ways of managing is the two organizational structures,
vertical and horizontal. The idea of horizontal organization is to give the structural form
for organization for it to be able to deliver the maximum value for its customers [11].

4.3 Different Ways to Transfer Business

Below in Table 3 are listed five different situations for transferring the business, that
found out during the study. In all these situations the entrepreneurs were a bit older and



184 M. Penttinen et al.

had already started to think their retirement days. Also, there is brought up few examples
what it means in each situation.

Table 3. Different ways to transfer business

Retirement: The retiring entrepreneurs are in good physical and mental health

The companies were in good financial condition, even the
retirement arrangement had strained accumulation of the equity

Selling: Safety for retirement days is based for the hope to get the business
sold. Sometimes it succeeded, but not always

Often the entrepreneurs who are stepping down, are already tired
and their focus is already in the retirement days

There are also few examples that in these kinds of situations also
the companies were not in a very good financial condition

Generational change: Usually the change happens in the ownership and top management
of the company

Often the new owners come from the family, vicinity or company’s
key persons

If the owners who are stepping down, don’t have the patience to let
go from their life work, the companies don’t have high chances to
develop and grow

Generational multiplying: Part or entirety of the ownership will change

Owner who is stepping down continues in advisor’s role sharing
the gathered know-how and experience

Leader change: The ownership of the company stays in the hands of the
entrepreneur

Bearers of the responsibilities and the users of power changes

Many times, if the owner isn’t patience enough not to use the
power that the owner has, the chances for company to develop and
grow aren’t very high

5 Results

The actual value, cash flow earning performance, on the companies managed by mod-
ern, horizontal way, were higher than the owner who is stepping down had calculated.
Companies managed with traditional vertical way, the actual value, cash flow earning
performance, were lower than the stepping down owner had calculated.

5.1 Difference in Cash Flow Earnings

In this study we examined the changes in the companies’ financial performance from 4
different points of view. In Fig. 1 can be seen the difference of the cash flow earnings
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and profit in horizontal and vertical way managed average companies between the two
years before the business transferring and two years after the transferring.

Fig. 1. Differences in cash flow earnings and profits in horizontally and vertically managed
average companies.

In Fig. 1 can be seen that, after two years from business transferring, an average
SME-company in this study, that were horizontal way managed, had around 200 000
euros more cash to use for new investments and/or dividends and dept repayment and/or
for stock buybacks, than SME-company that was managed by vertical way.

Also, an estimation for a five-year income value for cash flow earnings were calcu-
lated. For that we used the average cash flow earnings numbers, one year after the owner
changing situation. Multiplying the number by five and discounting it with 0% interest.

In average company, managed by horizontal way, the estimation for a five-year
income value for cash flow earnings were 670 000 euros more than in the vertically
managed average company. More cash to be used for new investments and/or dividends
and dept repayment and/or for stock buybacks.

6 Conclusions and Future Research

The results of this study deepen the general assumption of the negative impacts of SME-
companies personifying to the owner. In the other hand, the study reinforces the results
of other research, that the business transferring situations are almost without exceptions
a starting point for new kind of growth. The study also raises up several new ideas that
are good to notice when planning business transferring situations, either from the view
of buyer or seller. The study also shows a different kind of method to measure up the
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actual value of the company, the cash flow earnings method and summaries few of those
points, why the cash flow earnings method is good way to measure performance.

Future research should focus on building an ontology for cash flow earnings method.
Also, research if the cash flow earningsmethod is usable in different kinds of case studies
is needed. Research to deepen the reasons for successful business transferring should
be continued and also how to connect the cash flow earnings for a longer period in
those transferring situations to measure the true effects of decisions and functions to the
concrete cash value should be focused.
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a senior member of the Finnish management consultants association LJK. Mr. Riku Lehtinen’s
over 40-years of lifework and experience with consulting business executives and business own-
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Abstract. The financial market is the primary source of financing, which institu-
tions need to finance their projects as well as their own potential to achieve their
financial and material resources.

The presence of financial markets in any country reflects the development of
the economies of countries and their progress. It aims to secure the flow and pool
savings to contribute to the investment and development process bymobilizing and
directing financial resources, facilitating trading, diversifying risks and increasing
investments.

The development of financial markets linked to the economic development
experienced by most countries of the world because of their role in stimulating
investment.

So, the financial market influenced by the results of past events to antici-
pate future events in an economic environment characterized by instability and
uncertainty due to the possibility of facing financial risks.

Keywords: Financial market · Financial risk · Risk management · Financial
liberalization · Interdependence · Instability economic

1 Introduction

The development of financial markets has been associated with the economic develop-
ment experienced by most countries of the world. Given the role of capital markets in
stimulating investment, we are exposed to the most important characteristics of these
markets, and the pillars underlying them by defining them, their development, their
importance, their efficiency and the most important instruments used in them, while
highlighting how to manage most of their financial risks.
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2 Financial Markets

There is a need for a specialized place where securities exchanges resulting from eco-
nomic and financial developments are taking place, which has led to the emergence of
the financial market as a place where debt, cash and financial assets exchanged. Finan-
cial markets have become the most connected instrument in the world due to the type
of operations involved in currency, stock, bond, loan and securities markets as well as
securities…

The financial market in its general sense is a system that includes a set of financial
transactions that traded, and includes all organizations that act as financial intermediaries
directly or indirectly, through one or more phases, whereby the shareholders (Investors)
and their exhibitors (Savers) [1].

It is also a mechanism which financial assets are traded efficiently, efficiently trans-
ferring financial resources from surplus sectors to sectors with medium and long-term
fiscal deficits, reflecting several benefits for borrowers and investors [2].

As a part of thefinancial system, thefinancialmarket “expresses the unitswhich funds
flow to the financial system according to a mechanism uses to combine economic agents
by transferring surplus funds from agentswith financial surpluses to agentswith financial
deficits while financial institutions act as intermediaries in the process of “Transfer” [3].

In this market, “Securities are sold and bought from shares, bonds and other financial
instruments that can also be loaned and borrowed” [4].

Financial markets deal in so-called securities, other than the monetary market, which
deals mainly in so-called commercial securities, and financial market institutions are
located in countries where the banking system (banks) is integrated, where Includes
investment banks, business banks, real estate banks, stock exchanges and insurance
companies [5].

“As any market where supply and demand interact, prices are determined in the
financial market according to the level of supply and demand” [5].

The growth in the level of modern means of communication and informatics reduce
the importance of presence in the financial market in the temporal and spatial sense,
allowing dealing from outside the market through brokerage companies spread in differ-
ent countries because of the globalization of Financial activity and the merger of capital
markets [6].

The deference between financial and monetary markets can explained by this
comparative Table 1:

The financial market derives its concept from the concept of the market in general, it
does not require a spatial space although it is a prerequisite for its increased efficiency,
but it is sufficient to provide a communication tool between the seller and the buyer for
the presence of the market.

3 Financial Market Functions

3.1 Financing

The objectives of the financial markets are to combine economic units with fiscal surplus
and economic units with financial deficits, where they play an important role in achieving
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Table 1. Comparative table between financial markets and monetary markets

Financial markets Monetary markets

In which lending and borrowing takes place in
the medium and long term, where supply and
demand meet through people and institutions
that own capital, investors are working to look
for new capital, and securities are traded in
this market through two main markets:
* Primary market
* Secondary market
For financial institutions, they are businesses
(banks, insurance companies or the stock
market (stock exchange…

The short-term capital market, in which
lending and borrowing from banking
institutions takes place, is an interbank market,
where banks resort to these markets to provide
liquidity reserves in their central bank account
to counter customer withdrawals, in addition
to deals between them. The interest rate
determined by the Central Bank in accordance
with the monetary policy of the state
Cash institutions defined as economic banking
units. Represented as part of the financial
market, particularly financial institutions, they
link interbank operations, by accepting
deposits and granting loans…

economic efficiency, because the management of funds has the key function in economic
growth.

This is because economic activities play a role in the financial market with direct
impacts on individual wealth, on companies, consumers and on economic flows [7].

3.2 Impact on the Economy

This effect is done by [8]:

• Providing funding of all kinds (short-term, medium and long-term).
• Be careful to convince savers to deposit their money with the lowest possible risk.
• The possibility of transferring ownership for investors and trading securities.
• Encourage financial transactions in terms of the sale and purchase of financial assets
(i.e. investment and savings).

• Determining the prices of securities according to the financial position of the
institution.

• Predicting the financial future and variables or financial parameters based on the
current economic realities.

• Increase the flow of funds and bring investment to the local financial market.
• Providing the necessary liquidity and organizing sales and purchases.

The financial market also can do all this functions with two main factors: The
choice of commodity (securities that trade at the market level), and the transmission
of information and the transparency of the market [9].
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4 The Development and Regulation of Financial Markets

4.1 The Development of Financial Markets

The main reason for the emergence and development of financial markets is the need for
financing that provides the economywith capital, which is themost important component
of production for economic activity.

This is what made the financial markets differ in their development from one mar-
ket to another depending on the level of management, technology and the volume of
transactions traded in the market… In the context of economic and political stability
[10].

Financial markets evolve as a mechanism for mobilizing financial resources and
directing them towards investment in order to stimulate financial operations and raise
their potential returns, which have an effect on these markets, especially after the merger
of financial andmonetarymarkets on the one side, andbetween the local financialmarkets
and international cooperation with each other simultaneously on the other side [11].

This development enables these markets to focus on long-term securities trading
(stocks and bonds) because of their role in collecting national savings, and guiding them
into investment channels that primarily support the national economy and thereby raise
the welfare rates of individuals. This base on investor’s desire for a larger base and the
establishment of investment portfolios for a larger number of international securities and
issues, allowing the development and expansion of financial markets. The “technological
progress and communications factor that played the most important role in its growth
along with the major investment banks” [12].

Changes in capital market technology have occurred at the level of the technologies
and financial instruments available in the financial market, which have internationalized
in a way that increases the flow of capital, and at the level of global capital market
integration [12, 13].

Some of the most important factors that led to the development of these markets are:

• The accumulation of individual and national financial income sought to increase
savings, allowing them to be use in financial markets.

• Limited use of financial resources, including the search for broader areas of
investment.

• The wide spread of technology in the face of large investments and capitals.
• The development of financial intermediation and the specialization of brokers in the
transfer of funds according to exchanges (buy and sell).

• The development of the tools used in these markets to improve financing and
investment conditions.

• The diversity and diversity of services makes them constantly evolving.
• Motivate clients to improve their financial performance and obtain higher returns with
lower risk and greater liquidity.

• The development of regulation and laws governing these markets with the aim of
contributing to their development.

• The interdependence of global economies due to internationalization and financial
globalization has allowed the development of international economic relations.
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• The internationalization of financial institutions’ activity focuses on obtaining sub-
stantial resources to the expansion and development of their financial operations due
to conglomerates, mergers and concentrations.

• Working to achieve financial stability to strengthen and strengthen dealing in these
markets.

However, their effective and efficient role depends on their ability to develop the
size of the market and strengthen their institutional and regulatory structure in order to
maximize the benefits and reduce the risks of financial liberalization, particularly capital
account liberalization and the integration of global financial markets [14].

4.2 Develop Market Size

Depends on the development of both sides of the demand for securities and supply in
the stock market.

• Demand-side development: Depends on strengthening demand by non-banking insti-
tutions, deepening investment awareness to increase domestic demand for individuals
as well as encouraging foreign demand and maintaining market stability.

• Supply-side development:The supply side of the stockmarket activates by diversifying
the offer of stocks andbonds offered for public offerings aswell as new instruments, the
most important of which are convertible bonds, saleable bonds, bonds accompanying
stock rights, as well as Derivatives, securitization, and listing of Islamic securities or
sukuk [15, 16].

5 Developing the Infrastructure of the Stock Market

A stock market requires a set of regulations and mechanisms that manage transactions in
themarket, and contribute to raising the level ofmarket efficiency, and thesemechanisms
form with the regulatory structure of the market, which affects the performance of the
market as a whole, and the process of developing the market infrastructure link to many
Factors including:

• Improving regulation and management and working to stabilize and regulate the
market.

• Developing institutions operating in the capital market because of their role in stimu-
lating themarket, by investing in their portfolios of securities, aswell as promoting and
underwriting securities, risk management and portfolios. As brokerage firms (under-
writing companies and brokerage firms), investment companies, portfolio formation
and management companies…

• Promoting the regulatory role of the market and transparency through the dissemina-
tion of information, preparing financial statements in accordance with global account-
ing regulations, reducing internal information-based trading, and controlling foreign
exchange.
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• Development of settlement, clearing and central conservation systems: a rapid and
secure system of settlement, clearing and central conservation is a key pillar for the
market to function efficiently and increases its liquidity, making dealing attractive to
both domestic and foreign investors [17].

6 Regulating the Financial Market

The financial market allows interaction between agents with financial deficits and agents
in the event of a financial surplus. It employs under the control and authority of themarket
thanks to financial intermediaries who provide indirect financing to the economy.

The rules of procedure also ensure that the financial market operates well through
the organization of this body and the development of tight management plans, the estab-
lishment of bodies that protect the interests of investors and the public interest, as well
as the maintenance of free and open financial markets.

In addition to the securities issuers and underwriters, we also note the financial
authorities and intermediaries [18].

7 Financial Market Performance Forms

The financing method of the financial market aimed at transferring financial assets
from those who are able to save to borrowers. Thanks to arrangements for creating
and exchanging rights for any financial assets among its clients, the financial industry
contributes to reflect the image of the performance of the financial market, which in
turn reflects the strength of the financial system. The financing process in the financial
system takes the following forms: [19]

• Direct finance:Direct financing is dealt directly betweenfinanced savers and investors
willing to invest, without mediation. The borrower receives financial resources in
exchange for issuing direct financial assets (shares, bonds and other documents) to
the lender. Financial obligations calls direct financing with direct or primary financial
assets because they will transfer from the holder to the right holder.

• Indirect financing:Through intermediary financial institutions that include economic
institutions that facilitate the flexible convergence of savers and borrowers. Whose
role may go beyond local financial brokerage to global financial intermediation, such
as commercial banks, insurance companies, credit, finance companies, mutual funds.

8 Financial System Means and Tools

8.1 Financial Asset Rating

Since financial assets do not represent direct ownership by individuals, but rather express
indirect claims to ownership of real assets, financial assets can divided according to their
nature to [20]:

• Tangible assets that depend on the value of the tangible asset in its physical properties.
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• Intangible assets representing legal rights that entail a particular benefit [21].

Which has its general characteristics: [22] [23]

• Great homogeneity in their units unlike real assets.
• Having sophisticated markets to deal with them.
• It gives the owner the right to claim the income generated at the time of maturity.
• Liquidity: High liquidity when liquidity needed in the economy.
• Risk and uncertainty, where the degree of risk consider higher than the risk of real
assets.

9 Components of Financial Markets

The stock market where securities issued by financial institutions traded, where we
distinguish two types of financial market [24]:

9.1 Present Markets

Securities trade in regulated markets within a designated and well-known place called
the stock exchange, or outside of this place, which know as unregulated markets. There
dealt immediately between the seller and the buyer [25].

• Regulated primary markets in which new securities issue for sale for the first time.
• Regulated secondary markets that include stock exchanges where these securities
trade.

9.2 Deferred Markets

It brings together options, swaps, futures, and futures contracts or so-called derivative
markets, which also deal in stocks and bonds, but through contracts and agreements that
execut later, not at the time of the deal to buy or sell or both. In other words, the buyer
pays the value of the security to receive it later. The purpose of these markets is to avoid
the risk of price changes [26].

10 Types of Financial Markets

Financialmarkets are an essentialmeans of choosing the best sources of financing among
economic agents, which can classify according to their core characteristics to [27]:

• The government’s policy of “de-interest” is to provide the necessary financial support
to the government.

• The debt market and the private money market
• Organized and unregulated markets
• Primary and secondary financial markets
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The first classification distinguishes between capital markets, which represent the
meeting place for exhibitors and students on capital in a specific and regulated space,
i.e. medium- and long-term money dealing. Investment banks, insurance and savings
funds operate where long-term securities are traded (ordinary shares, premium shares,
bonds…) “ [28].

Money markets, which represent markets where money transferred through short-
term financial instruments, less than three months. These securities are characterized by
high liquidity (deposits, treasury bills, certificates of deposit, commercial securities…)
“ [29].

These markets achieve the advantage of dealing in one specific place where all buy
and sell orders meet on restricted contracts, through financial intermediaries, and the
receipt of all buy and sell orders in one place leads to a large number of sellers and
buyers, allowing for a high level of liquidity.

Using the market’s ability to issue as a rating standard. We distinguish two types of
markets: primary and secondary financial markets [30].

10.1 Primary Financial Markets (Issue Markets)

In the initial market, the seller of the security is the source of the securities, and it is
first subscribing directly between the source of the paper and the first underwriter by
creating the securities. This allows for the emergence of a relationship between savers
and investors, mediated or without mediation.

Its primary function is to combine savings and investments. Its importance is reflected
in the provision of financing for investment in the economy, i.e. allowing the formation
of physical capital (in-kind investment), and the actual contribution of financial markets
appears in the unregulated primary financial markets through which they are not dealt
with in a specific and regulated place.

10.2 Secondary Financial Markets (Trading Markets)

Markets where securities issue on the initial market trade, re-selling and buying secu-
rities, dealing with previous issues. It plays an important role in mobilizing savings
and stimulating the use of funds Reinvested through financing provided by productive
economic units.

There is a strong relationship between primary and secondary markets by expressing
the efficiency of the financial market [31].

Then “The prices of securities traded in the primary market are determined by the
secondary financial market by supply and demand parameters.”

11 The Efficiency of Financial Markets and Their Economic
Importance

According to the concept of efficiency, which expresses the response of securities in the
financial market to every new information received to its customers can change their
perception of the issuing institution of the paper. “Stock prices are moving up or down
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depending on the information available in themarket” [32].We can determine Efficiency
by two factors:

1) Availability and timely availability of securities information to all investors.
2) The person based on the specialized process to understand, perceive and interpret

information.

The theory of efficiency does not explain the efficiency of the information but the
impact of the information, as the information may be incorrect and nevertheless affect
decision-making in the financial market.

• Internal efficiency: Low exchange cost in the financial market i.e. financial transaction
costs.

• External efficiency: The speed of adjustment and responsiveness of the prevailing
prices to new information.

12 The Importance of the Financial Market

The role of capital markets is critical in developing the economy and accelerating
development rates, and in providing financing reserves as countries move to economic
liberalization and financial liberalization thanks to the diversion of fiscal surpluses [17].

Most countries now pay close attention to stock markets, due to the active role they
play in securing liquidity and attracting foreign investments, as the latter contribute to
the completion of public and private economic projects and schemes, thus contributing
effectively to economic development.

13 The Risk

The Latin word “Rescass” meaning the occurrence of a change compared to the stable
or equilibrium situation, or the occurrence of a deviation from the expected results. It
describes the concept of separation of an expected state. As for idiom, it expresses the
commitment that includes uncertainty and suspicion, with possible losses [33].

“Exposure to an adverse circumstance or” situation “in which the possibility of an
opposite deviation of the desired result, expected or hoped for, is occurring. It is subject
to a set of external conditions, which leads to the possibility of material losses.”

In addition to the fact that the risk is the possibility of the event occurring, it also
expresses the failure to anticipate or desired outcome from the investment, which leads
to losses.

14 Risk Analysis

The value of the security is determined in the market in light of the return and the risks,
the size of which must know it before the investor reaches the investment decision. We
can categorize risks: business and financial risks, static and dynamic risks, purely and
speculative risks [35].
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15 The Instability of Financial Markets

The equilibrium of the financial market means the stability of prices for each financial
asset, Demand is equal to Supply, and according to a unified price law, the degree of
fluctuation of the financial market indicates the presence of fluctuations in the level of
prices of financial assets.

Its stability and the instability of themarket, and the degree of instability canmeasure
the variation in monthly returns, and usually the low degree of volatility in the market
prices means an indication of its development and development [36].

16 Factors Affecting the Behavior of Financial Markets

We can identify the various factors that affect the behavior of financial markets according
to two main factors:

• Basic factors: whose source is outside the financial market, and their effects reflected
on the market behavior, as they relate to various economic developments and levels of
economic activity as a whole. These factors are outside the financial market, as they
do not arise within it, but rather can expected it to affect the behavior of the market.

Moreover, these factors affect the prices of securities.
• Technical factors: they arise within the market, and they relate to the nature of the
operations that take place in it, according to theway investors treat it and the operations
that they perform. The various factors affecting the behavior of financial markets are:

16.1 Financial Policy

It means the means of financing government spending, and its effect on the policies used
in financing, for example the reduction of taxes that considered among the countries
policies in achieving financial resources. This reduction stimulates the investment factor,
which pushes institutions to expand their activities, which leads to higher production. In
addition, from it increase the amount of profits achieved [37].

The opposite happens if the tax rates raised, which means that the profits of the
institutions decrease, including the decrease of their share prices in the financial market.

16.2 Monetary Policy

Monetary policy means the extent of the government’s ability to control the money
supply offered in the economy, from the deposits of current deposits in banks in addition
to the cash available to individuals. The relationship between monetary policy and the
level of stock prices lies in the variables affecting them [37].

16.3 Exchange Rate

The exchange rates have an important impact on the conditions of the financial markets,
as the depreciation of the currency leads to the purchase of securities, which have returns
in a high value currency in exchange for the low local currency [38].
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16.4 Inflation

Inflation reflects lower purchasing power, as higher prices (inflation) are not appropriate
for higher prices on the stock market [40].

16.5 Interest Rate

The valuation of securities that represent financial assets at one point based on the
prevailing interest rate in the financial market, which reflects the price of money. The
higher the interest rates, the more it affects the collapse of the stock prices. This drives
investors with a preference amongmany forms of employment with fixed and low returns
previously known without incurring any risks, and between bearing risks and obtaining
high and variable returns [40].

17 The Volume of National Production

The volume of production may have a positive or negative impact on stock prices. The
unexpected increase in real economic activity increases optimism in the future, which
increases the movement of shares trading, and hence their price increases. The opposite
occurs when the economy exposed to crises, which affects the volume of transactions in
the financial market and the returns of securities [42, 43].

18 Conclusion

Financial markets are the most important components of the economy in any country,
because they have a very important role in the economic and industrial development that
most countries. The international financial market includes a relatively limited number
of large international financial centers which the majority of financial operations carried
out [45].

In light of the current developments characterized by globalization and the changes
it brought about the economies of countries, and their role in the development of finan-
cial markets and their impact on financial transactions that involve risks, the necessity
of identifying possible means for managing risks and the various factors affecting their
behavior appears. The degree of interdependence and dependence is tremendously grow-
ing between financial markets and international economies requires more stringent in
dealing with financial assets and their flows at the global level, and This indirectly affects
global financial transactions and development.
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Abstract. Digitalization is continuously changing people’sways of searching and
buying products and services. Digital platforms, especially around the internet, are
radically changing the people’s ways to share experiences and interact with each
other. A company that implements the elements of the change to its processes gains
an overwhelming competitive edge in the market. The connection between sales
and digital marketing is in a vital position, considering the new opportunities that
are created by digital transformation and the new digital platforms. In this article,
the modern customer journey is reviewed through a step-by-step analysis. The
connection between customer experience, digital marketing, and companies’ core
operations is defined and analyzed in the changing digital environment.

Keywords: Customer journey · B2B sales · Digital marketing · Customer
experience

1 Introduction to Customer Journey

The Customer Journey is the journey of how a customer becomes aware of the brand, the
way a customer interacts with it, and the experience a customer creates of the interaction.
It is the entirety of experiences and actions that a customer goes throughwhen interacting
with a company and its brand.Mapping out a customer journey is in a vital position when
defining, developing, and improving a company’s customer journey [1].

Mapping starts with defining the stages of a Customer Journey. These stages involve
customer touchpoints, which represent the occasions when a customer is in contact
with a company and its brand. The more customer touchpoints a Customer Journey
has, the more complicated the mapping becomes the entirety wider. Concurrently, the
mapping becomes more necessary to understand and to develop the customer journey
[1]. The outcome of a Customer Journey is Customer Experience. It is the impression
that a company gives to its customers through the touchpoints and different stages of a
Customer Journey, resulting in how the customer thinks of a brand.

A company must manage the customer journey by building valuable relationships
with their customers. Customer Relationship Management (CRM) is a business app-
roach that pursuers to create, develop, and enhance a company’s relationships with cus-
tomers. The objective of Customer Relationship Management is to improve the value
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that is offered to the customers and, seemingly, the company’s profitability. It aims to
increase the acquisition and retention of profitable customers. Customer relationship
management often merges with information technology and the implementation of rela-
tionship marketing strategies [2]. Relationships with business-to-business customers are
dynamic, and they evolve during the relationship over time [4]. The dynamics of these
relationships are changing as a result of changes in the business-to-business environ-
ment. Branding emerged to give a competitive advantage to mass production, which
led to the point where consumers based their opinions on the brand’s reputation rather
than their own experience. Successful branding still has a strong influence on the prof-
itability of a company. However, the means are in evolving as digital platforms create
possibilities to achieve a global brand reputation faster than ever before. Besides, much
of that reputation is based on the experience and interaction shared around the brand.
The customer relationship dynamics are continuously evolving as the era of interaction,
and communication has emerged to challenge the brands. Companies are strategizing
on how to gain sustainable competitive advantage by thriving customer information and
interaction. As social media and other digital platforms have created a transparent envi-
ronment, companies have realized how important it is what customers say about them.
The focus must be more on the customers rather than on the company [3].

The five phases that a customer relationship can evolve are awareness, exploration,
expansion, commitment, and dissolution. Awareness is when a customer becomes aware
of the company for the first time. Exploration is a phase when the customer is engaging
with the brand and evaluating the brand. During this phase, the customer develops an
image and idea of the company through available information and interaction. The phase
of Expansion is when the trust between the brand and customer commences developing.
Commonly this phase consists of more profound communication between the parties,
which often include purchases, co-operation, and meetings. However, at this phase,
the customer is not yet entirely committed. All the relationships do not reach the next
phase, which is Commitment. The phase of commitment requires focused trust and
increased adaptation. The development of trust can be described as an investment in the
relationship, which supports long-term objectives. Both parties are motivated to make
investments in the relationship when it has trust and commitment. When thinking of
the phases of a Customer Journey, a company has to know its strategy. For example,
reaching the commitment phase is crucial when a company wants to build successful
long-term relationships [4].

These phases can be found from the different levels of the customer relationship. The
levels can be divided into six: prospect, buyer, client, supporter, advocate and partner.
Transforming customers from a level to another requires effort from the company. In
business-to-business relationships, the objective is most commonly to make customers
brand advocates or partners [4].

Customer relationshipmanagement is adapted to a company throughmultilevelman-
agement, which usually includes process, organization, technology, and culture manage-
ment. It focuses on long-term value rather than the short term, as the relationship gets
more valuable during the time. It is not abnormal that some of the customer relationships
bring losses to a company in the short term but will pay off in the long run. Customer
equity is a good indicator when measuring the value of a customer. The term customer
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equity defines the effectiveness of customer relationship strategies and their implemen-
tation. Also, it describes the lifetime value of all the customers of a company, which
regards the interaction and transactions during the Customer Journey. It is measured
by the revenue that a customer brings to the company, minus the costs of customer
acquisition and customer service [3].

2 Connection Between the Sales Funnel and Inbound Marketing

The exponentially growing use of digital platforms has significantly transformed how
companies sell and market their products and services. Communication between com-
panies and their customers used to be visits, letters, and calls. Today there are a growing
number of ways for customers to connect directly with a company at any time or loca-
tion. The use of Chatbots, WhatsApp, Instagram, and other digital platforms has become
common in B2B relationships [5].

The three main changes that digitalization has produced are a shift in customer
behavior, a change in technology, and a change in the market. As customer behavior
changes, companies need to keep up and learn about their customers’ occurring habits.
Increasingly customers dictate how, where, and when they want to do business. The digi-
tal platforms have opened a global rivalry, whichmeans that if one company fails to meet
expectations, the customer easily finds other options. Technological change has enabled
the whole process of digitalization and digital transformation. As technology has never
been as easy to get and affordable as it is now, it has become ubiquitous and commodi-
tized. The most frequent obstacle in many businesses is the lack of understanding of
how and when technology can be used. Digitalization molds the market, the rivalry, and
the operating environment continuously. New competitors emerge quickly from other
countries, and in some cases, even from scratch. Many of these new competitors are
following the habits, operating logic, and business models of the digital age. This kind
of modern competitionmakes success difficult for traditional companies. Moreover, dig-
italization offers businesses new ways to grow, reach potential customers, and expand
into new markets globally [5]. The changes in buying behavior are forcing companies to
adapt their strategies to fit the increasing digitalization of the purchasing process. This
is where the connection between the sales funnel and inbound marketing steps into the
picture.

The sales funnel starts with a cold prospect who has not discovered the company yet.
After the prospect sees the product or service, they will evaluate it by using the infor-
mation provided by the company. The customer seeks to value and compares offerings
between various companies. Interested prospects continue their journey through more
profound interaction with the brand. After that, they find to have contact with a sales
representative who discusses with the prospect and closes the sale [6].

The inboundmarketing funnel is based on the same ideology as sales funnel. Inbound
marketing funnel’s steps focus on creating value, trust and interaction between the poten-
tial customers and a company. The goal is to be present where the potential customers
are and to interact with them at the right time during their journey. The funnel is based
mainly on digital platforms [7]. At the top of the funnel, prospects are looking for a
solution for a problem or need. They start looking for information to meet their needs.
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At this point, the value of these prospects is still low because the probability of buying
is uncertain [8].

During the phases of the inbound sales funnel, the company provides content to the
prospects and interacts with them. The main objective is to provide answers to their
questions and solutions to their problems at the right moment [8]. As the prospects reach
the middle of the funnel, they have already recognized that the company could fulfill
their need. They are more committed to buying. At this phase, a company has to prove
that its solution meets the need of the customer. When prospects reach the bottom of
the funnel, they are ready to make the purchase decision. According to The Marketing
Blender, the buyers’ journey is made 68% digitally [9]. It is essential to help the prospect
to make the purchase decision so that they will not end up with the competitor’s services
or products [8]. After the purchase, the Customer Journey continues.

3 From Sales Funnel to Customer Journey

In this chapter, the Customer Journey is analyzed on three levels, which are customer
touchpoints, operations during the customer journey, and the customer journey phases.
The customer journey is defined from the first touchpoint to managing the customer
relationship. The analyzed information is illustrated as a diagram as well as described
in writing.

3.1 Customer Touchpoints

The touchpoints during the customer journey are divided into four stages. The four stages
are the first touchpoint, before purchase, during purchase, and after purchase, as seen
in Fig. 1. These touchpoints can be divided into two categories, which are physical and
digital touchpoints. These touchpoints can vary between different companies.

A customer journey startswhen customers have their first experiencewith a company.
Physical first touchpoints can be, for example, word of mouth and live events. Digital
first touchpoints could be Google, social media advertisement, company’s social media
channels, employees’ personal social media channels, referrals, or email. These digital
touchpoints are divided into two categories: inbound and outbound. Most of the digital
channels are categorized as inbound. However, in most cases, email as a first touchpoint
is used for outbound, for example, by sending email campaigns before cold calling.

After customers’ have had their first experience, they continue to discover more and
move on to the next stage: Before purchase. During this stage, it is crucial to be able
to provide information that adds value to the customer as the customer is continuously
evaluating the information and experience. At this stage, the touchpoints could be such
as downloadable material, website, blog, social media following, email campaigns, and
phone calls. Through these interactions, customers will get valuable information for
their needs, as well as to nurture the idea of fulfilling their needs with the company’s
offering. Simultaneously, the company will get information on the customers’ needs and
encourage them towards the next step.

As the customers take the step closer to the purchase, they step into the phase of
During purchase. During this phase, the touchpoints could be a website, newsletter,
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Fig. 1. Customer journey phases on top, customer touchpoints in the middle and under operations
during the customer journey

meetings, offer, and contact. The idea is that these touchpoints are leading towards a
customer relationship. The customer is still evaluating the options but acknowledges
having a need that must be met. It is crucial to go to the core of the need and to provide
value and prompt solutions to fulfill it. As the customer decider to purchase, the stage of
After purchase commences directly. The touchpoints of this stage could include billing,
reports, maintenance, and follow-up meetings. It might as well include client letters or
social media following depending on the customer’s wishes. However, the main idea is
to keep in touch with the customer.

3.2 Operations and Phases

The operations during the customer journey could be such as content creation and data-
analysis, lead nurturing, sales, and relationship management. The departments operating
these actions are, in most cases, are Digital marketing, Sales, and Project teams, and
Sales. The responsibility of the potential clients’ nurturing is changing from a department
to another as the potential customer proceeds on the journey. The customer journey
consists of six phases, which are awareness, discovery, evaluation, conversion, purchase,
and relationship management. Each of these consists of touchpoints and operations, as
seen in Fig. 1.

The customer journey begins with awareness, which means that the customer recog-
nizes the brand for the first time. The phase of awareness ismainly operated bymarketing
and sales, who’s operations create brand awareness through the first touchpoints. As the
customers have become aware of the company, they continue to discover the brand
through provided material. As the customers are discovering the brand, they look for
answers and solutions. Furthermore, they are looking for answers to their problems,
and whether their needs can be fulfilled or not. They evaluate the given information and
interact with the brand. They might provide their contact information for the company to
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receive more detailed information or offers. However, they are not ready to purchase yet.
The touchpoints during phases discovery, evaluation, and conversion are the touchpoints
before the purchase. The customer chooses to convert or not, based on their experience
and estimate. Converting is often a direct sign of intent to buy, which means that the
prospect is becoming more valuable.

In most cases, after converting, the customer could have meetings with a repre-
sentative and receive an offer. After receiving the offer, the customer probably weighs
the options and might put the offer out to tender. At this point, the company’s most
important task is sure that customer’s need is taken into account, and all the questions
are answered. As the customer decides to purchase, the phase of commitment starts to
developdirectly.Commitment is built throughRelationshipmanagement,which includes
all the touchpoints after the purchase, which will lead to trust and commitment by time.

4 Conclusions and Recommendations

To be able to master the digital changes in the customer journey, a company needs
to understand the change. Due to digitalization, in many different fields, the customer
journey evolves from digital channels. As the buyer behaviors are changing, a company
must be able to give a personalized and seamless experience without meeting the cus-
tomer physically.When a company understands the change, it can gain an overwhelming
competitive advantage.

The customer journey described is made as part of the research conducted in 2019
[10]. Based on the research, it is recommended to investigate the customer journey more
in detail to define the customer journey of a company. The customer journey is a complex
entity and depending on factors thatmight not have been taken into account in this article.
The study of a customer journey could go further into the details as each part of the study
could be studied individually.
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Abstract. In the world of constant change, societies, public institutions and pri-
vate companies have to adapt themselves quicker and quicker. Today´s rapid
changes in economy and business, caused by other hand globalization and another
hand by quick changes in commercial relationships betweenmajor economic pow-
ers in the world, changes the world and businesses literally overnight. Disruptive
innovations creates and destroys businesses as well. In these circumstances, need
for rapid process from idea to business is more needed than ever before. Espe-
cially, in branch of health technology, development for solutions and systems is
long and demanding process. This article handles process from idea to business
by creating concept, which utilizes concurrent engineering methodology. Article
creates the concept by integrating state of the art research from this domain and
scrutinizes it´s suitability to be base for intermediary platform for medical device
product development.

Keywords: Concurrent engineering · Innovation process · Knowledge ·
Management · Health technology

1 Introduction

The field of healthcare is changing fast. This change has multiple dimensions. On the
one hand, the change is related to ageing societies and related economic aspects. On
the other hand, the change is related to changing users – their preferences on service
supply and use. In order to cope with the change that is a constant factor in today’s
healthcare business as well, the companies need rapid and flexible co-creation services.
The co-creation services of today are more than laboratories of the past, they are modern
facilities where premises and people come together in a way that creates simulated,
or real-world, conditions for testing their products. This article depicts how healthcare
testbed services are provided in the South-Western Finland, and what is the underlying
scientific rationale behind those services.
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Concurrent engineering (CE), also called for simultaneous engineering, is a method-
ologywhere different tasks such as design engineering,manufacturing engineering,mar-
ket analysis, sales and customer relations together with other functions are integrated.
It utilizes an integrated product team approach and goal is to reduce time needed to
bring new products to markets. In short, CE bases on: 1) concurrent workflow, 2) early
involvement of all participants needed in product development process, and 3) teamwork
[1]. CE practices have contributed a lot to product development processes in the sake
of efficiency and effectiveness by enhancing the degree of integration. Nowadays the
research is more prone to Set-Based Concurrent Engineering (SBCE), where approach
takes into account dynamic situation and considers sets of alternative paths for solu-
tion [2–4]. The more traditional version of CE is Point-Based Concurrent Engineering
(PBCE), in which proceeding happens by moving only one factor each time [2, 3, 5].
As difference to PBCE, SBCE narrows the variety of possible solutions by using sets
during the development process [6]. In a sense, the difference is in the mind-set. SBCE
favors more iterative approach with enriching the possibilities rather than selecting the
one promising approach, which is the case in PBCE that utilizes the “waterfall” analogy.
Therefore, in this article, we concentrate to SBCE. SBCE is methodology and concept
for bringing elements of Lean into product development process environments [7, 8].
SBCE concept, in the beginning, could be summarized to five main points: 1) Define
a set of solutions at system level 2) Define sets of possible solutions for various sub-
systems, 3) Explore possible subsystems in parallel, using analysis, design rules, and
tests to identify a set of possible solutions 4) Use the analysis to gradually narrow the
set of solutions, converging slowly toward a single solution and use analysis of the sets
sub-systems to determine appropriate specifications and 5) Once the set is narrowed
down, stay with the decision and avoid changes, unless absolutely necessary [9]. This
approach is be illustrated by Fig. 1.

Fig. 1. Illustration of SBCE [10]

Distinguished principles are developed in to SBCE later and these could be com-
pared quite analogically to the main principles of lean as guidelines. Principle 1) Map
the design space a) Define feasible regions b) Explore trade-offs by designing multiple
alternatives c) Communicate sets of possibilities, Principle 2) Integrate by intersection
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a) Look for intersections of feasible sets b) Impose minimum constraint c) Seek con-
ceptual robustness, Principle 3) Establish feasibility before commitment a) Narrow sets
gradually when increasing detail b) Stay within sets once committed c) Control by man-
aging uncertainty at process gates [11]. In order to get best possible results from SBCE,
it also needs the measures how the organization or network of organizations should
integrate or develop their activities. This point-of-view could be found from the former
researches done in other highly demanding industrial domain. CE has been utilized also
in demanding systems development such as aerospace industry. From these experiences,
there is good illustration of framework to utilize and adapt in health technology product
development processes. From Fig. 2, it is seen that there is three different dimensions
to integrate, analysis dimension, product-services dimension and structure dimension.
With this approach, all main dimensions of product development process could be cov-
ered. It takes stakeholders´ needs, products´ life cycle and structure of the product into
account [12].

Fig. 2. Total view framework for systems concurrent engineering [12]

As this article handles the concept for idea to business in health technology domain,
risk evaluation and handling should be one of the matters that should be integrated to
concept. Former researches introduce the concept for Intelligent Risk Mapping and
Assessment System (IRMAS™). It is developed to capture, assess, organize, store,
share and update project related knowledge to support risk management in multisite,
multi-partner CE projects [13].

Figure 3 is illustrating the concept for risk handling in decentralized SBCE. It shows
the main matters and actions in order to evaluate and avoid risks in SBCE product devel-
opment project. Even that there are evidences that SBCE is not very suitable for radical
innovations as well as in incremental development. Companies that has utilized SBCE
methodology in radical innovations which in nature possess a high level of uncertainty,
novelty and complexity have not obtained positive results in development time or new
product superiority compared to older methods [14]. When scrutinizing this above han-
dled entity of CE we came to conclusion that SBCE would be the concept and domain,
which we are utilizing in TERVA-project in order to get best possible framework for
co-development of health-related innovations in healthcare testbeds. The aim of the
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TERVA-project is to create an Intermediary Platform, which brings together all health-
care testbed services provided in the Southwest Finland and provides tools for finding
the most suitable testbed services for the companies.

Fig. 3. IRMASTM Concept for risk mapping and assessment [13]

2 Medical Device

Medical devices play an essential role in the healthcare. Medical devices are products
or equipment intended generally for a medical use. Medical devices regulations and
legislation ensures the safety and efficacy of medical devices and facilitates patients´
and citizens access to devices in the global market. Medical device market is highly
regulated and in order to produce a product for medical purpose, regulatory affairs most
follow. If a product is classified as a medical device, it must follow regulatory rules
before its release to the market. In European Union, a CE mark is a proof that these
requirements are met, and laws and regulations of medical device development have
been followed.

According to the World Health Organization (WHO) ‘Medical device’ means any
instrument, apparatus, implement, machine, appliance, implant, reagent for in vitro use,
software, material or other similar or related article, intended by the manufacturer to be
used, alone or in combination, for human beings, for one or more of the specific medical
purpose(s) of:

• diagnosis, prevention, monitoring, treatment or alleviation of disease,
• diagnosis, monitoring, treatment, alleviation of or compensation for an injury,
• investigation, replacement, modification, or support of the anatomy or of a physio-
logical process,

• supporting or sustaining life,
• control of conception,
• disinfection of medical devices
• providing information by means of in vitro examination of specimens derived from
the human body;

and does not achieve its primary intended action by pharmacological, immunological
or metabolic means, in or on the human body, but which may be assisted in its intended
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function by such means.” Therefore, based on the definition, also software applications
can be considered as medical devices and thus, the developer of such applications must
follow the strict regulation of a medical device manufacturer [15, 16].

3 Intermediary Platform

In Finland, testing and co-development of health-related solutions is commonly done in
organizations that either offer health services, or train future healthcare professionals, in
the healthcare testbeds of these organizations. However, there are fundamental problems
associated with this kind of service composition. Firstly, the companies that need testbed
services are not always aware of the availability, scope or limitations of the provided
services (reachability problem). Secondly, the testbed services are rarely core functions
of the provider organization – these are patient care, teaching or research (structural
problem).

In the Terva project, a partial solution is provided to solve these fundamental prob-
lems (reachability and structural) in the form of an Intermediary Platform. The platform
brings together all healthcare testbed services provided in the Southwest Finland and
provides tools for finding the most suitable testbed services for the companies. This is a
tremendous improvement to the current situation as the companies often spend signifi-
cant amount of time in researching the testbed services they need. As the companies may
not necessarily find the needed services, as they are in practice a combination of different
testbed services, the platform is used for combining existing (complementing) services
to meet the companies’ demands. In other words, the platform will help in finding the
best possible testbed service, or it will support the provider organizations in creating
new ones.

The intermediary platform also answers to the needs of the service provider organi-
zations. The platform provides a way for creating more mature services that are also of
a higher quality. Eventually, this will also lead to better healthcare, as the solutions are
more ready to meet the demands of the healthcare professionals. The increased maturity
of testbed services, and improved match for the market needs, is also a prerequisite for
starting more commercially driven testbed services in the future.

During the project, a service that would in the future act as a gateway to health-
related testbed services was developed. The purpose of the service was to aggregate -
to bring together- different testbeds, and to help the companies (and other interested
parties) to access the entire service portfolio from a single point of access. The service,
internally labelled as an “Intermediary Platform” (IP) during the project, had two distinct
functions. Firstly, it would hide the unnecessary complexity and labor associated with
contacting individual testbeds from the companies. Secondly, it would help the testbed
service providers to analyze the initial contact and decide which testbed(s) would be the
most suitable for co-development.

The central piece of information that was used in managing entire co-development
initiative was a well-formulated and documented need. Instead of using a provided
testbed service as a focal point of co-development (e.g. usability testing), the companies
were asked to depict what they where they needed help or a partner, and with a series
of follow-up questions, the companies were asked to refine their need further. This
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two-staged approach (initial need, follow-up questions that were used for refining the
need) was used in identifying potential co-development partners, and more importantly,
services that could be used for addressing the need.

In this, the testbed services were on regarded as stand-alone or monolith structures,
but as flexible parts that could be combined in creating a service assembly that would be
more suited to the co-development needs of the company. For example, if the company
needed help in developing a product that would be marketed for families with small
children, testbed services of the local University Hospital, and those of the municipal
children’s health clinic could be combined (Fig. 4). With this approach, the effect of the
co-development was factored into the testbed services from the first contact onwards.

Company 
(other)

Initial contact Follow-up Service 
assembly

Testbed 
service 
providers

Co-
development

Fig. 4. Service process (IP), simplification

The flexibility and possibility to create testbed service “assemblages” made the IP
more than just a digital platform of testbed services in similar fashion to Amazon, Etsy
or Uber [17], but more of an intermediary platform that could be used in a) facilitating
co-development needs, b) for configuring the interplay and roles of individual testbed
services, and c) for brokering different testbed service providers, and companies that need
the services, together. Adapting this three-tiered view coined by Stewart and Hyysalo
[18] to the role of the IP made the service more akin to a cybercafé (ibid.) than to an
electronic marketplace or one-stop-shop to an electronic service portfolio.

This similarity is further highlighted if we investigate the role of the “managers”
or actual innovation intermediaries [19] of the IP. While the role of the service in itself
was straightforward (manage initial contact, help in formulation a more detailed co-
development need and finally address the need), the innovation intermediaries were the
individuals responsible for building the service assemblages that would be offered to
the companies. This work that was done behind the scenes, face-to-face, was the most
important part of the function of the IP.

The intermediaries were gatekeepers for the actual co-development as they were
responsible for nurturing the interorganizational and organizational networks of testbeds.
This was a challenge as the testbed service providers represented different higher edu-
cation institutes, health service providers and research organizations – all with different
views on co-development, contracts, and related administrative aspects.

4 Conclusions

Based on our conceptual work, we argue that Concurrent Engineering is a viable alter-
native for bringing together different research and development aspects. However, in
the field of healthcare where social, economic and ethical aspects are often intertwined
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forming a complex framework for development, a mechanism that brings together differ-
ent domain testbeds can be of essence. In this an Intermediary Platform, a technological
service that acts as a) a single point-of-service to companies with co-development needs,
and b) an integrating service channel that brings testbed services and service providers
together as a coherent whole, is one way to integrate CE with particulars of healthcare
domain. While practical experiences from the IP remain scarce, the integrative approach
has already enriched cross-organizational communication and created new needs-based
service “assemblages”, that are ready to meet the needs of (technology) companies
working – or entering – the field of healthcare. With the work already done, the testbed
services of South-Western Finland have matured, and taken the next concrete steps
towards creating services that more marketable and market-friendly than those available
today.
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Abstract. Time is the most important resource for leaders. People’s productiv-
ity, and hence organizations’ performance are heavily related to their time usage.
Therefore, especially leaders should have conscious awareness towards their con-
scious awareness towards time. Employees’ commitment and engagement are one
of the key contributors to organizational performance and its competitive advan-
tage. It has many positive effects, both for workers and for their organization.
Employees who identify to and are committed to their organization are likely to
want to exert more effort on its behalf leading to improved productivity, quality,
profitability and customer satisfaction. This article presents research of correla-
tions between time management and organizational commitment of leaders in
larger organizational change. Phenomena are scrutinized separately from both
point of views and as combined. Analysis shows that there are significant corre-
lations in all analyzed point of views. Future research aspects are also issued in
this paper.

Keywords: Time management · Leadership · Commitment · Organizational
behaviour · HRD · Learning organization

1 Time Personality

Success in knowledge economy comes to those who know themselves, their strengths,
their values and how they best perform” [1]. Drucker’s statement emphasizes personal
skills and self-consciousness in leadership domain “Effective executives do not start with
their tasks, they start with their time” [2] shows that the time is always an imperative
driver. This driver is a unique resource and one of the most interesting one as well as it
is one of the hardest to master or generalize [3]. Hardest part for leadership domain is
that we are always lacking it. [1, 4] Therefore to be an effective leader is to learn how
to manage one self’s own time. Measurement of chronological time duration, speed and
numerical order with clocks [5], is not even near to managing it and even farther from
understanding it. Conscious awareness towards own time personality and recognition
how person experiences the time are should be clear before understanding andmanaging
time can even be discussed [3].
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Time’s two faces can be separated to subjective time and objective [6]. Objective
time is also named to chronological time and it is a domain where business and man-
agement is done. Subjective time is domain leadership and human actions are done [3]
Cf. for Czarniawska [7] for the history of Chronos (chronological) and Kairos (human
time). Two ancient Greeks gods for time have given their names to these two faces of
time. As chronological, objective, time can easily be synchronized with clocks or other
specific measurement devices, subjective, Kairos time is relativistic and the speed of
it is dependent on many different factors. Personal ways to utilize and sequence time,
feeling, [6], cultural background [8], situation, time pressure [9], sleep deprivation [9,
10], personal traits [11] and planning personality [12] are all domains which are biasing
experienced time to differ from objective time [3]. Therefore, when scrutinizing peoples’
experienced time should be done when the people are as similar situation as possible.
Since there are so many variables which are affecting the experienced time [3], some
major common matter should be found, such as larger change in organization or long
time from any larger changes in organizations environment.

The hectic work situation may cause people the willingness to compress every
moment of the day with very intensive activities, cut everything, what feels time waste
at that time, and try to get only the essence of things to their mind [4]. Compressive
mindset, if it is up kept too long, might end up to situation where person is “implying
that rational reduction of information, emotions, and alternatives is necessary to reach
organizational and individual goals.” This leads to a situation where quality, creativity,
open-mindedness, innovativeness, and empathy are reduced [13]. These kinds of sit-
uations are quite common in larger changes in organizations or at their environment.
Studies show that if the balance is not found between personal life and work, the orga-
nization may start to lose their workers. Balance between personal and work life has
been found to be the most or the second most important attribute of the job [14] and
therefore it is crucial to try to find out if there is relations between time management
and organizational commitment. In addition, it’s also found that when a person does
not receive enough time for rest and sleep, it may lower his or her self-control and it
may rise unethical behavior [10] and sleep-deprivation is shown to harm execution of
time-pressured activities [9]. All of these could be thought to harmful in larger changes
of organization, especially if person has insufficient delegating skills [15] and too opti-
mistic future orientation [12], which may be the case in new positions. Time usage, on
the other hand, cannot be mastered, if boss, system (organization), peers, or followers
are using all leader’s time [15] which also is quite typical when organization is in change.

2 Organizational Commitment

Organizational commitment has been researched for decades when focusing on the
performance of individuals and organizations [16–19]. One of the main reasons why the
concept of organizational commitment has attracted considerable interest in research
is because it has many positive effects, both for workers and for their organizations.
Research on organizational commitment focuses to understand the strength and stability
of employee dedication to work organizations [20]. Organizational commitment can
be defined as a psychological state that binds an individual to an organization [21]
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and influences individuals to act in ways that are consistent with the interests of the
organization [22, 23]. Rusbult and Farrell [24] used a similar definition of organizational
commitment which described it as the willingness to put in extra effort, the desire to
remain, and the acceptance of the goals and values of the organization.

According to extensive studies, employeeswho identifywith and are involved in their
organization (in other words, are committed) want likely to stay with their organization
and utilize effort towards its targets [19, 22]. Studies indicate, that committed people
will be, for example, more devoted to their jobs, are more inclined to innovate, and more
motivated to use their time and effort to perform their tasks and to help others [25–27].
Subsequently, commitment has been found to have an influence on operational perfor-
mance and effectiveness, which leads to better productivity, quality, profitability and
customer satisfaction e.g. [28, 29]. In this study, we used the conceptualization of orga-
nizational commitment fromMeyer and Allen [18, 30] as themainmodel, who describes
commitment as a psychological state, which employees experience in three simultaneous
mind-sets towards their organization. Their widely recognized three-component model
of commitment (TCM) divides the construct into three distinct components which they
denominate as 1) affective commitment, 2) normative commitment and 3) continuance
commitment [18, 30]. Each type of commitment,which employees can experience simul-
taneously to varying degrees, affects differently how an employee feels and behaves in
the organization for which they work [31]. In short, based on the model, employees
feel they want to (affective commitment), need to (continuance commitment), or ought
to (normative commitment) remain with their employer. This model tied earlier three
separate research views about commitment together and was affected by their strengths
and weaknesses [32]. In the ontology classification, we used also conceptualization of
organizational engagement which previously was used mainly in human resources con-
sulting [33]. According to Robinson et al. [34], an engaged employee is more aware
of the business context of their behaviors and shows the two-way relationship between
employer and employee more clearly than job satisfaction, employee commitment or
organization citizenship behaviors (OCBs).

3 Research

The research was done by utilizing two assessment systems called Chronos & Kairos
(C&K) [35] and Helix [36]. These assessment systems are utilizing ontology engineer-
ing, the precision of meaning, and usage of soft-computing methods and fuzzy logic in
order to found out what is and how to cope with uncertainty and imprecision in human
knowledge inputs [37]. C&K’s main purpose is to reveal holistic picture regarding indi-
viduals’ conscious awareness towards time and to give possibility for thorough research
for peoples’ differences in it [3]. The Helix application was created to support business
organizations in their decision-making and leader-ship [36]. Both systems were devel-
oped over many years of research and their construction has evolved many times based
on testing. Both assessment systems are developed so that they will give a comparable
overview of respondent’s current situation and feelings and target situation and desirable
feeling. Remarkable of these applications is that respondents’ answers to statements so
that they could choose any analogic answering scale for these two (current and target)
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situations. Scales for answers are for example never, sometimes, usually and always but
such as in Likert scale there are no steps and respondent can answer freely i.e. ana-
logically at any point of the scale. This method is called VAS-meter (Visual Analogue
Scale), and it is specially developed to describe subjective matters [38].

C&K is constructed so that it includes different (n = 24) features and categories (n
= 9). These categories are divided into two main classifications: 1) managing time and
2) experiencing time. These features and categories are consisting 168 statements to be
answered. Helix consists (n = 32) individual features, which are grouped into different
(n= 10) sub-groups and two main groups. These consists 123 statements. For complete
construct of the ontologies of systems, please see [35, 36].

All answers to statements were handled as decimal number variables valued between
0 and 1. Fuzzy logics were used in order to form respondent’s linguistic answers to num-
bers. Fuzzy logic is used in order to process linguistic data in computational, numerical
ways. Fuzzy sets are ways to represent vagueness in linguistics [39].

In order to find out whether there are correlations between innovativeness and time,
this research’s Proposition 1 is: People’s needs for development correlates between each
other’s in a) time management and b) organizational commitment and proposition 2 is:
People have similar development needs in time management and commitment.

3.1 Research Data and Analysis

The research data collection was executed in 2018–2019 and consisted of 13 persons.
Respondents were directors and managers from Turku University of Applied Sciences
(TUAS). Age variety was 39–62 and both genders were presented. From the respondents
54% were females (7 persons) and 38% were males (5 persons). One respondent didn’t
want to choose from those possibilities. Respondents’ answered to statements in situation
of larger organizational change. TUAS has just changed the organizational structure in
whole university and new organizational structure was commissioned less than month
ago during the time of data gathering. Respondents answered to 167 statements in C&K
and 123 statements in Helix. Respondents answered twice to each statement, current
status and target status. As a result, all respondents answered to 2 times for 168 + 123
statements when they had accomplished both research tools. This gives 7566 different
individual variables to research data mass.

The statistical analysis started so that all input data was exported from the Evolute
tool to Excel files. All statistical analysis was made in Excel. Creative tension, the main
handled variable in this research, is the difference between target status and current
status and therefore points out the respondent’s direction and amount of the need for the
development in different statements’ domains. The creative tension was calculated by
subtracting the current status variable from the target status variable. Since all answers
were quantified from linguistic answers to numbers between−1 and 1 groupingwas done
so that after the calculation of creative tension for each statement, respondents’ answers
were analyzed by grouping their creative tensions to 9 different groups and calculating
the percentage of answers in each group. This was done, in the sake of comparison since
assessment systems possess different amounts of statements. The division could be seen
in Fig. 1 where each column pair represent one group. As seen from the Fig. 1 bar chart
there is correlation clearly to be seen. Since the sample was quite small, we utilized
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Spearman correlation for more detailed analysis. The sample showed good correlation: r
= 0,819, p> .001. When analyzing the correlation between respondents’ answers from
both assessment systems the results were as showed in Table 1.

Fig. 1. Division of answers divided to categories

Table 1. Correlations in assessment systems and between them

p < .001
n

p < .001% p < .005
n

p < .005% p > .005
n

p > .005% Total
n

Total
%

C&K 59 75.6 5 6.4 14 17.9 78 100

Helix 37 47.4 10 12.8 31 39.7 78 100

As seen from Table 1, 82% of comparisons in C&K and 60.2% in Helix had statis-
tically positive correlation in comparisons. No statistically significant correlations were
found in 17.8% in C&K and 39.7% in Helix. In addition, comparisons between both
systems were made. Out of 78 comparisons 39 (50%) was correlating significantly in
both systems and 8 (10.3%) weren’t correlating in either system. From the comparisons,
31 (39.7%) were correlating in either C&K or Helix, but not in other.

4 Conclusions

From the results, it could be seen that in time management people’s development needs
seem to be very similar. You could almost say that they are identical when the situation
is the same. Hence Proposition 1a: People’s needs for development correlates between
each other’s in time management is confirmed. When understanding the background
of the situation, in the middle of larger organizational change, when the new organiza-
tional structure is recently commissioned, this sounds reasonable but needs to be more
scrutinized. People’s organizational commitment is not so parallel with each other, but
it still seems to be so that the majority of the people feel the same way when looking
at the features of commitment. Hence Proposition 1b: People’s needs for development
correlates between each other’s in organization-al development is confirmed.
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In addition to these individual observations towards time management and orga-
nizational commitment, it seems that development needs combined are very similar.
Correlations between people’s development needs correlated well and gave high statis-
tical correlation. The results of the comparison of the individuals’ development needs
correlations in time management and organizational commitment showed that half of
comparisons correlated statistically significantly in both and every tenth comparison
weren’t correlating in either. This also strengthens the evidence for proposition 2. Hence
the proposition 2: People have similar development needs in time management and
commitment is confirmed.

In order to strengthen thesemain conclusionsmore research shouldbedone.Research
questions such as: Which statements are mostly correlating between C&K and Helix
assessment systems?Which are themain features in timemanagement andorganizational
commitment that are correlating? Does enhanced time management skills automatically
enhance innovativeness or vice versa? To find out more detailed information and tomake
more deep conclusions, more thorough statistical analysis should be made, and research
should be repeated with larger sample group.
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Abstract. The purpose of this research is to scrutinize the difference between
autocratic leadership and absence of leadership. We utilized simple division
between autocratic leader and laissez-faire leader in order to find out how these
stereotypical leaders’ are affecting the followers. Typically, autocratic leadership
is situated to be bad leadership approach and follower’s freedom is emphasized.
Cognitive constructivism and empowerment of followers are embracing the free-
dom and followers own responsibility. However, the question for best approach
for leadership is too complex to be answered with easy solutions. Real world
cases rarely fit to ideal models. In this article, we analyze how these two types of
extreme ends in leadership behavior affect the followers’ feeling of certainty. We
show how these approaches affect to followers by analyzing open answers with a
mix method design with both quantitative and qualitative analysis.

Keywords: Leadership · Organizational behavior · Role ·Management · NLP ·
Machine learning

1 Literature

In the early parts of leadership research, the superior characteristic of the behavior is
also set to explain leadership as the behavioral theories. The division that Lewin made
to authoritarian, democratic and laissez-faire- leadership is probably one of the most
recognized. [1, 2] Later, very broad review research showed that leadership styles can
be set in to dimension between autocratic-authoritarian and democratic-egalitarian so
that it builds up a very consistent factor [3].

The autocratic leader keeps the decision making him/herself and exerts more con-
trol over subordinates’ behavior and performance than democratic leader. Autocratic
leaders also prioritize task completion over human relationships. [3] Classic example
from Lewin shoved that autocratic leaders were less cooperative, constructive, cohesive
and stable but more aggressive and apathetic than democratic leaders. [1, 4] Dominance
is related to autocratic leaders. It also can be related to ability to persuade others this
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skill is not merely enough for successful leadership if technical abilities are lacking
[5]. Dominance is related to a more autocratic than egalitarian leadership [6]. Typically,
autocratic leadership is identified to style that is not taking care of the team’s socio-
emotional dimensions such as maintaining group cohesion and promoting the group as
a viable social entity [7–9]. When leaders is absent autocratic teams perform badly and
are prone to explosive aggression after situations where frustration is pent-up [1]. These
teams also suffer from attrition and scapegoating behavior [10] and unhealthy rivalry
inside group [1, 10].

Opposite for autocratic leadership is laissez-faire leadership. Laissez-faire leadership
is the avoidance or absence of leadership i.e. non-leadership. Laissez faire leaders avoid
decision making, are absent and hesitate to take action [11, 12], ignoring problems
and subordinate needs, in essence showing indifference about the task and subordinates
[13]. Researches shows that laissez-faire leadership is seen ineffective [11, 14] and it
is highly dissatisfying for followers [11]. Leaders with laissez-faire profile possess low
intelligence, dedication and tyranny, but average sensitivity [15]. Empirical evidence
shows that autocratic leaders negatively influence group effectiveness and stability [16].
It is suggested that clarity in the chain of command and authority levels allows team
members to have relatively uniform expectations towards roles and behavior [17, 18],
which reduces uncertainty [19]. Moreover, even on top to that autocratic leadership has
shown to reduce uncertainty in some situations [20].

2 Research

2.1 Initial Sample

At first phase of the research, we gathered the information regarding different experi-
ences of leaders. Gathering was done by exercise included in students’ (respondents)
leadership and communication courses. At the exercise students task was to analyze their
experiences from their work places, or if work experience was lacking, from hobbies,
where they have been in their past. We gave a short introduction lesson towards four
distinctive and stereotypical leadership characters and how these may be recognized
for students. After introduction lesson respondents got task that, they should analyze
three different leader from their past and place them under one of certain stereotypi-
cal character. Respondents’ task was to describe and analyze leaders and reason why
they’d position certain leader to certain stereotypical character. This was done by open
answers. In the task, we diminished leader characteristics to four distinctively different
ones: 1) “One of the team” (OTL), 2) “Autocratic leader”, (AL) 3) “Servant leader” and
4) “Leader who has in and out role in team”. OTL was representing stereotypic of leader
who possesses the official management status, but not charismatic leadership status and
who have not taken the leadership responsibility.We choseOTL to represent laissez-faire
leadership. AL is the leader whose style is autocratic and represents autocratic leader.

We executed the survey among first and second year students from Turku University
of Applied Sciences, Finland at 2015–2017. Respondents were first- and second-year
students from Industrial management and engineering degree program and Professional
sales degree program. Respondents’ age ranged between 19–25 and gender ratios was
38.6% females and 61.4%males. All together 163 students answered the survey and each
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completed three cases. Because of some misunderstandings, we rejected the answers
from 13 students from the research. Typically, in rejected cases, students were using
wrong approaches regarding task. From these 150 students, who executed the task how
it was meant, 450 cases were collected. Students answered the survey, correctly each
completed three cases. In total 450 cases were collected. 39.3% (177) were females’
cases, and 60.7% (273) were males’ cases.

2.2 Hypotheses

Based on literature handled in Sect. 1 we created our hypotheses as following. Since
laissez-faire leadership is giving minimal efforts and responsibility to work leader posi-
tion, we have our first hypotheses H1. One of the Team Leader (OTL) positively affects
Minimal (MIN). When roles and behavior are not clear minimal efforts are causing
uncertainty. From there we have our hypotheses 2. H2.Minimal (MIN) positively affects
Uncertainty (UNCER). Being in the team with autocratic or laisse-faire leader seems to
be something that is not easywe have our hypotheses 3 and 4. H3One of the TeamLeader
negatively affects Easy (EAS) and H4. Authoritarian Leader (AL) negatively affect Easy
(EAS). Authoritarian leaders have negative impacts for team atmosphere and there we
have next hypotheses. H5. Authoritarian Leader (AL) negatively affect TEAM. Accord-
ing to references there are connections between certainty and authoritarian leader we
scrutinized this with two hypotheses. H6. TEAM positively affects Certainty (CER).
H7. TEAM negatively mediates the relationship between Authoritarian Leader (AL)
and Certainty (CER).

2.3 Model Analysis

We used Structural Equation Modeling (SEM) to test the model’s goodness-of-fit [21,
22]. Model fit was estimated using CFI, TLI, RMSEA, NFI, and minimum discrepancy
divided by their degrees of freedom (CMIN/DF). Values of CFI and TLI close to.95 or
higher are indication of good fit [23], the ratio CMIN/DF should be typically lower than
3 [24]. RMSEA should be .06 or smaller [25]. We employed a mix method design, a
combination of strength, integrating qualitative and empirical analysis [26, 27, 38]. For
mediation, we used the PROCESS toll, which is widely preferred for testing indirect or
mediation effects [28].

2.4 Text Analysis

Organizations’ leaders continuously seeks to improve performance and profit using inno-
vative tactics [29], and lead their employees towards the success of companies. Aural
expressions and language canprovide real-time assessment of a currant investigated state.
We followEckhaus’ [30, 31]methodology, employing a combination ofN-gram andBag
of Words (Bow) techniques, for the analysis of leadership characteristic. We employed
TEXTIMUS, a text mining and analysis software [32]. TEXTIMUS enables unveiling
latent themes in texts, discover hidden meanings that could not have been identified
through a first reading, develop variables purely based on texts, and find relationships
between them.
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First, n-gram frequencies were generated. N-gram refers to a contiguous sequence of
n words from a given sequence of text [33]. N-gram is often used in sentiment analysis
of texts. Next, we employed BoW [34]. BoW is known as the most common method for
the translation of text representation to numerical representation. According to BoW,
documents are represented as a collection of words, regardless of order. A group of
keywords is explored and weighted according to the frequency of its appearance. We
therefore computed the frequency of all the words, and grouped words with the highest
frequency employed for the research variables. Similarly, to other studies that employed
BoW in leadership and top management content [35–37], the frequencies of each group
were summed to the research variables, as follows.Uncertainty (UNCER) -words related
to uncertainty, such as maybe, uncertain. Certainty (CER) - words related to certainty,
such as certainly, definitely. Minimal (MIN). Easy (EAS), and Team (TEAM). One of
Team Leader (OTL), and Authoritarian Leader (AL) are the categories of the cases. That
is, each case was manually tagged as to which leader type it is associated. Sine OTL and
AL are both types of leaderships, we placed a correlation between them in the model.

3 Results

3.1 Research Results

The correlations, means, and standard deviation values between the research variables
are presented in Table 1. Since the two leadership types variables are dichotomous, we
used Spearman correlation.

Table 1. Correlation matrix, means, and SD

UNCER CER MIN EAS TEAM OTL AL

UNCER –

CER .06 –

MIN .08 .03 –

EAS −.06 .16** .07 –

TEAM .13** .08 −.09 .02 –

OTL .12* −.11* .11* −.02 .03 –

AL .02 .03 .05 −.11* −.10* −.42*** –

Mean .62 .74 .21 .35 .80 .25 .35

SD 1.29 1.12 .54 .81 1.41 .43 .48

*p < .05, **p < .01, ***p < .001

The hypothesized model showed a good fit: CMIN/DF = 0.83 (p > .05), CFI = 1,
NFI= .0.97, TLI= 1.03, RMSEA= 0. All hypotheses were supported. OTL positively
affectsMIN (H1) and negatively affects EAS (H3).MIN positively affects UNCER (H2).
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Fig. 1. Model results and standardized coefficients. *p < .05; ***p < .001.

AL negatively affect EAS (H4) and TEAM (H5). TEAM positively affects CER (H6).
Figure 1 illustrates the model and results.

From mediation point of view H7, the hypothesis that TEAM mediates the rela-
tionship between AL and CER was supported. In the first step, AL shows a statistical
significant effect on TEAM (B=−.28, p< .05). Step 2 showed that the linear regression
of AL on CER, a direct effect, was not significant (p > .05). Step 3 of the mediation
process demonstrated that the mediator (TEAM), controlling for AL, was significant in
its effect on CER (B= .16, p< .001). The bootstrapped Confidence Interval (CI) for the
indirect effect ranged from −.11 to −.001. This result indicates that the indirect effect
of the mediator was significant. It was therefore found that TEAM negatively mediates
the relationship between AL and CER.

3.2 Conclusions and Discussion

The purpose of this research was to compare autocratic leadership and absence of lead-
ership. Regarding the literature there is quite a lot research done from both and typically,
the results are that democratic leadership, where both, the leader and the followers
have decision-making power with some ratio is better when compared to either of the
extremes. Our results support these. We found significant negative correlation between
the autocratic and laissez-faire leaders as expected. We also found that both approaches
are setting the followers to uneasy position. Cause for this might be different and it
should further researched. Probably the most interesting result from our research was
the correlations between leadership approach and certainty/uncertainty. Laissez-faire
leadership approach caused uncertainty and it supported former researches. Autocratic
leadership approach is negatively correlating with team, which also was supporting
former researches. Autocratic leadership produces certainty via negative affect to the
team. This result is interesting and deserves further investigation. Our results show that
being part of the team is crucial for leader, but leader still should give boundaries and
expectations as well as support the team in order to ease uncertainty. Limitations for our
research results are remarkable. Our sample group is not representing the working life
even when the gender ratio was equal enough. Sample group consisted young people
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born after between 1990 and 1998 and were university students. Respondents were only
from Finland, Nordic, rich, free and democratic country with long history of equality
between all people.

Our results are giving interesting future research suggestions. Can some level of the
autocratic leadership approach enhance the performance of the organization and still
enhance the team integrity? To which level autocratic leadership behavior should be
extended, for boundaries and objectives or to measures and working processes in order
to achieve best possible organizational performance? Which kind of follower profiles
are suitable for this kind of approach?

References

1. Lewin, K., Lippitt, R., White, R.K.: Patterns of aggressive behavior in experimentally created
‘social climates’. J. Soc. Psychol. 10, 271–299 (1939)

2. White, J.H.R.: Successful supervision. McGraw-Hill, London (1975)
3. Bass, B.M.: Bass’ Handbook of Leadership: Theory, Research and Managerial Applications.

Free Press, New York (2008)
4. Lewin, K., Lippitt, R.: An experimental approach to the study of autocracy and democracy:

a preliminary note. Sociometry 1, 292–300 (1938)
5. Van Vugt, M.: Evolutionary origins of leadership and followership. Pers. Soc. Psychol. Rev.

10, 354–371 (2006)
6. Locke, C.C.: Anderson, Cameron the downside of looking like a leader: power, nonverbal

confidence, and participative decision-making. J. Exp. Soc. Psychol. 58, 42–47 (2015)
7. Bass, B.M.: Bass and Stogdill’s Handbook of Leadership: Theory, Research and Managerial

Applications. Free Press, New York (1990)
8. Cartwright, D., Zander, A.: Group Dynamics. Harper and Row, New York. (1968)
9. Hackman, J.R.:GroupsThatWork (andThoseThatDon’t). Jossey-Bass, SanFrancisco (1990)
10. White, R., Lippitt, R.: Autocracy and Democracy: An Experimental Inquiry. Harper Brothers,

New York (1960)
11. Avolio, B.J.: Full Leadership Development. Sage, Thousand Oaks (1999)
12. Bass, B.M.: Transformational Leadership: Industry, Military, and Educational Impact.

Erlbaum, Mahwah (1998)
13. Yukl, G.A.: Leadership in Organizations, 6th edn. Prentice Hall, Upper Saddle River (2006)
14. Bass, B.M., Avolio, B.J.: Improving Organizational Effectiveness Through Transformational

Leadership. Sage, Thousand Oaks (1994)
15. Foti, R.J., Bray, B.C., Thompson, N.J., Allgood, S.F.: Know thy self, know thy leader: con-

tributions of a pattern-oriented approach to examining leader perceptions. Leadersh. Q. 23,
702–717 (2012)

16. Van Vugt, M., Jepson, S.F., Hart, C.M., De Cremer, D.: Autocratic leadership in social
dilemmas: a threat to group stability. J. Exp. Soc. Psychol. 40, 1–13 (2004)

17. Cooper, W.H., Withey, M.J.: The strong situation hypothesis. Pers. Soci. Psychol. Rev. 13,
62–72 (2009)

18. Keltner, D., Van Kleef, G.A., Chen, S., Kraus, M.W.: A reciprocal influence model of social
power: Emerging principles and lines of inquiry. Adv. Exp. Soc. Psychol. 40, 151–192 (2008)

19. Magee, J.C., Galinsky, A.D.: Social hierarchy: the self-reinforcing nature of power and status.
Acad. Manag. Ann. 2, 351–398 (2008)

20. Harms, P.D., Wood D., Landay, K., Lester, P.B., Lester, G.V.: Autocratic leaders and author-
itarian followers revisited: a review and agenda for the future. Leadersh. Q. 29, 105–122
(2017)



230 T. Reunanen and E. Eckhaus

21. Eckhaus, E.: Happiness in fashion. In: Kantola, J.I., Nazir, S., Barath, T. (eds.) AHFE 2018.
AISC, vol. 783, pp. 15–25. Springer, Cham (2019)

22. Eckhaus, E.: How to be Happy. Blog section (2019). www.artistila.com. http://www.artistila.
com/how-to-by-happy/

23. Hinz, A., Sander, C., Glaesmer, H., Brähler, E., Zenger, M., Hilbert, A., Kocalevent, R.-
D.: Optimism and pessimism in the general population: psychometric properties of the Life
Orientation Test (LOT-R). Int. J. Clin. Health Psychol. 17(2), 161–170. https://doi.org/10.
1016/j.ijchp.2017.02.003 (2017)

24. Eckhaus, E., Davidovitch, N.: Potential for blocking advancement: teaching surveys for
student evaluation of lecturers. Int. J. Educ. Methodol. 5(3), 401–406 (2019)

25. Hu, L.T., Bentler, P.M.: Cutoff criteria for fit indexes in covariance structure analysis:
conventional criteria versus new alternatives. Struct. Equ. Model. Multidisc. J. 6(1), 1–55
(1999)

26. Davidovitch, N., Eckhaus, E.: Student evaluation of lecturers – what do faculty members
think about the damage caused by teaching surveys? High. Educ. Stud. 9(3), 12–21 (2019)

27. Eckhaus, E., Davidovitch, N.: How do academic faculty members perceive the effect of
teaching surveys completed by students on appointment and promotion processes at academic
institutions? A case study. Int. J. High. Educ. 8(1), 171–180 (2019)

28. MacKinnon, D.P., Fairchild, A.J., Fritz, M.S.: Mediation analysis. Annu. Rev. Psychol. 58,
593–614 (2007)

29. Eckhaus, E.: Barter trade exchange to the rescue of the tourism and travel industry. J. Shipping
Ocean Eng. 1(2), 133–140 (2011)

30. Eckhaus, E.: Corporate transformational leadership’s effect on financial performance. J.
Leadersh. Accountability Ethics 13(1), 90–102 (2016)

31. Eckhaus, E.: A shift in leadership. Acad. Strateg. Manag. J. 16(1), 19–31 (2017)
32. Eckhaus, E., Ben-Hador, B.: To gossip or not to gossip: reactions to a perceived request to

gossip – a qualitative study. Trames. J. Humanit. Soc. Sci. 22(3), 273–288 (2018). http://dx.
doi.org/10.3176/tr.2018.3.04

33. Davidovitch, N., Eckhaus, E.: The influence of birth country on selection of conference
destination-employing natural language processing. High. Educ. Stud. 8(2), 92–96 (2018)

34. Davidovitch, N., Eckhaus, E.: Effect of faculty on research cooperation and publication:
employing natural language processing. Econ. Sociol. 11(4), 173–180 (2018). https://doi.
org/10.14254/2071-789x.2018/11-4/11

35. Ben-Hador, B., Eckhaus, E.: The different impact of personal social capital and intra-
organizational SC. Int. J. Organ. Theory Behav. 21(1), 28–47 (2018). http://dx.doi.org/10.
1108/IJOTB-03-2018-004

36. Eckhaus, E., Taussig, R., Ben-Hador, B.: The effect of topmanagement team’s tacit persuasion
on the stock market. e - J. Soc. Behav. Res. Bus. 9(2), 9–22 (2018)

37. Eckhaus, E., Weber, M., Koppel, M., Spiegel, U.: Inequalities among employees with respect
to their contributions and rewards. e-J. Soc. Behav. Res. Bus. 9(1), 1–9 (2018)

38. Davidovitch, N., Eckhaus, E.: Teaching students to think - faculty recommendations for
teaching evaluations employing automated content analysis. Int. J. High. Educ. 8(3), 83–93
(2019)

http://www.artistila.com
http://www.artistila.com/how-to-by-happy/
https://doi.org/10.1016/j.ijchp.2017.02.003
http://dx.doi.org/10.3176/tr.2018.3.04
https://doi.org/10.14254/2071-789x.2018/11-4/11
http://dx.doi.org/10.1108/IJOTB-03-2018-004


A New Operation Model for Property
Management Based on Lessons Learned

from the Oil and Gas Industry

Grete Rindahl(B) and Asgeir Drøivoldsmo

Institute for Energy Technology, Human-Centered Digitalisation,
Os Allé 7, 1751 Halden, Norway

{Grete.Rindahl,Asgeir.Droivoldsmo}@ife.no

Abstract. Integrated Operations (IO) constituted a paradigm shift in offshore oil
and gas operations. Access to information from data capture, fiber optics for data
transfer, new ways of communication and education of the organizations enabled
new and more effective models of operation. The background for this project has
been to explore whether the same mechanisms that have proved effective in the oil
industry can be reused in operation, maintenance and management of buildings.
Special focus has been on how access to and dissemination of available data,
analysis and visualization can contribute to more efficient work processes for
management, operation, maintenance and development in the organisation. The
project has formulated a concept for how this can be operationalized. The paper
presents the development framework and the resulting operational concept. Key
organizational capabilities identified are presented and explained.

Keywords: Human factors ·Macroergonomics · Capability approach ·
Organizational ergonomics ·Work system design

1 Introduction

Digitalization of businesses is going in an increasingly faster pace and across all types
of sectors and disciplines. Through its societal mission, a public sector administration
company, reporting to the Norwegian government has special responsibility for both
digitalization and environmental focus in its own industry. This responsibility should
be reflected the company operation model that need to reap the benefits digitalization
provides to both utilize resources and expertise more efficiently, get closer to customers
and users and help save the environment. In the oil and gas sector, a boost was made
to efficient working methods based on digitalization from the early 2000s, through the
introduction and continuous improvement of Integrated Operations (IO) [1]. This was a
major change across the entire Norwegian continental shelf, and there are many lessons
learned from the success stories, but also from measures that did not deliver what one
had hoped for and potentials that never came to fruition.

© The Editor(s) (if applicable) and The Author(s), under exclusive license
to Springer Nature Switzerland AG 2020
J. I. Kantola et al. (Eds.): AHFE 2020, AISC 1209, pp. 231–237, 2020.
https://doi.org/10.1007/978-3-030-50791-6_29

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-50791-6_29&domain=pdf
https://doi.org/10.1007/978-3-030-50791-6_29


232 G. Rindahl and A. Drøivoldsmo

1.1 Realizing Potential Gains from Building Digitalization

How should work and business processes be adapted, to both individuals and the orga-
nization, in order to exploit emerging digitalization opportunities? We here describe
the use of a macro ergonomic approach for the development of a new operation model
to manage multiple facilities. The property management company is a physically dis-
persed organization with high demand for exploiting data across different locations and
organizational levels. This work has explored how the use of sensors and data analysis
can enable planning and management of energy surplus by addressing the organizations
development needs. Special focus has been on how access to, and dissemination of, avail-
able data, analysis and visualization can contribute to more efficient work processes for
management, operation, maintenance and development in the organization. The project
has formulated a concept for how this can be operationalized.

1.2 Integrated Operations

In the autumn of 2004, the Norwegian Oil Industry Association decided to implement
an industry-wide program. This formed a new self-service concept for remote, real-time
management across oil & gas fields on the Norwegian Continental Shelf. This program
has constituted a paradigm shift in offshore oil and gas operations, known as Integrated
Operations (IO). The core ideas in IO is to:

• Assemble (virtual) groups of people who together hold the right competence for
making the good decisions. These people have complementary competence and
knowledge, and are usually not situated in the same location

• Collect right time data from the facilities and provide the analytics required for
supporting efficient work and data informed decision making

The engineers that were involved in the initial planning of IO might have displayed
overconfidence in the effects of the technological possibilities. This created a focus on
the technology aspect at the expense of the “softer” people and organization perspectives
like collaboration across functions and the way work were performed [2]. To give also
the human and organizational dimensions sufficient attention, a joint industry initiative
starteddevelopment ofmacro ergonomicmethodology to enable amoreholistic approach
based on sociotechnical systems theory. This resulted in the capability approach to IO
[3, 4].

2 Method

The project used a qualitative iterative approach in which we performed semi-structured
interviews with 10 managers representing the main production areas in the organisation,
supplied with input from a series of 4 workshops. The analysis mapped challenges and
drivers from the surroundings and assessed these against the status of digitalization
work in the organization. The findings were utilized as input to an IO organizational
capability development framework [3, 4]. Through this, a set of characteristics that
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the organization must develop in order to realize the greatest possible benefit from
utilizing new technologies in a future e-business concept were identified. It was further
analyzed how the operational context and the operational deliveries would benefit from
implementing an IO-inspired operation model.

3 Findings and Discussion

The context analysis and organizational support capability identification steps were fol-
lowing the capability development method for IO [3, 4]. This chapter discusses drivers
and opportunities for change, the key principles of a desired new way of working and
the main capabilities needed to achieve this.

3.1 Drivers and Opportunities

Areas that the company must develop in order to realize the greatest possible benefit
from utilizing new technologies was identified by mapping drivers from the surround-
ings and assessing this against the status of digitalization work within the organization,
as shown in Fig. 1. The aim of this analysis was to identify those aspects of the com-
pany’s environment that are of the greatest importance for business goals, operations
and management.

Fig. 1. Identified drivers for change

Furthermore, it was necessary to assess how the company way of working could be
adapted to exploit emerging digitalization-driven opportunities as illustrated in Fig. 2.

This was further used as a basis for identifying the capabilities supporting the main
services of the organization and which will be key to success in achieving the business
goals, given the foreseen changes in the environment.
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Fig. 2. Change in way of working through utilization of digitalization

3.2 Capabilities Identified as Enablers of Smart Building Operation

Focus for the first stage of capability developmentwas on the enabling capability layer (as
shown in Fig. 3). Using the described method, the analysis identified a set of 5 enabling
capabilities, of which 2 were further described. These were analytics and collaboration.

Fig. 3. Operational, enabling and foundational capabilities identified through interview of
company managers as important for development of the required new way of working.

The analytics capability is internally oriented in terms of its usage, although it lever-
ages data frommultiple and various sources. Its key goal is to enable utilization of data in
decision making processes. Furthermore, increased access to data enables greater trans-
parency towards collaborating partners (i.e. service vendors) and better availability of
facts in assessments by engineering staff, improving effectiveness and quality of work.

The goals of the collaboration capability are to streamline work processes and
resource utilization, and to optimize task allocation. This simplifies access to and uti-
lization of competences independent of organizational and geographical location and
ensures utilization of facilities and tools that are suitable for various interaction needs,
ranging from simple sharing of a document with a colleague to advanced multipart,
video-mediated work meetings with vendors or authorities.

Given that the company develops the required analytics and collaboration capabil-
ities, this will enable a possible transfer of a number of IO work system opportunities.
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Extensive use of real-time data from buildings (e.g. condition data, indoor climate,
energy consumption and production) can be seen as an equivalent to the oil industry
process data gathering and analysis concepts. A well-developed collaboration capability
will empower the organization to interact remotely across locations.

The company’s geographical spreadwith buildings across thewhole country presents
a number of the same challenges that the oil industry has addressed with IO solutions.
Developments around sensors and data analysis are very likely to be the same as the
process industry has undergone over the past decade. However, there are a number of
environmental factors that influence the requirements to an IO – based operation model
[2, 5, 6]. Amajor difference lies in the complexities surrounding geography, planning and
logistics. Coupled with the high salary levels and the need for security and preparedness,
this means that the costs associated with daily operations and maintenance in offshore
oil and gas are not comparable with most other industries. Since the cost of having
personnel on the installations is so high, the companies on the Norwegian continental
shelf have invested a great deal in facilitating remote operation, collaboration solutions
and ways of organizing that allow for more work to be done without being physically
present. Land based operations gives higher flexibility in allocation of functions between
onshore and offshore.

The offshore oil industry has spent large resources to implement land-based support
centers. One believed 10–15 years ago that it was possible to establish common “help
desk” solutions that could provide technical support across fields with very different
technologies and production processes. It quickly became apparent that such centrally
located general problem solvers were unable to provide the detailed support the various
fields demanded.Basedon this,more functions in the propertymanagement company can
be placed locally. The nature of work allows for more specialization between different
regions and locations and especially more delegation down to the on-site personnel.
However, this is not relevant for all types of work. Tasks that require special expertise
should as far as data access and communications allow be centralized in the organization.
These specialist resources should be organized inway thatmakes themavailable to advise
different locations without the need to be physically present, i.e. on the team or main
office level shown in Fig. 4.

Data from buildings can be collected digitally, both from vendor equipment and from
installed sensors. Furthermore, additional (observed or analogue) data can be added to the
computer-aided facility management (CAFM) systems by onsite personnel. As shown in
Fig. 4, the collective amount of data from the building portfolio can then be included in
the organizations store of raw data, and be utilized for producing trends and prognostics
to support both local (operational) and central (strategic) decision making. Since data
will be utilized differently in the short operational time loops and the longer strategical
time loops, it is also essential that information can be retrieved and visualized in a variety
of manners and support the range of different purposes and user groups.

4 Conclusion

This project has used a holistic structured macro ergonomic approach with methods
adapted from the offshore oil industry in a case of digitalization of a national property
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Fig. 4. Overview model of work flow and data management adapted from the Van den Berg [5]

management organization. This approach embraces the entire organization and directly
addresses the value chain’s work processes.

The method used allows for a structured definition of the traits the organization must
possess to succeed with a new work system. Using the capability approach [3, 4] to
describe these characteristics required for an IO operation model for building portfolio
management allowed for a comprehensive evaluation across the layers in the capability
stack including both human, organizational and technological requirements required for
a successful operation model.

In comparing the two businesses’ potentials for achieving added value through dig-
italization it was found that though these businesses are in themselves in many ways
disparate, enough similarities exist in order to make it viable to apply operation model
principles from the offshore oil industry for the development of future operation of prop-
ertymanagement. Furthermore, the key capabilities identified for further development in
the company, collaboration and analytics, are also cornerstones in integrated operations.
Given that the company develops these, this will enable a possible transfer of a number
of IO work system opportunities.
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Abstract. Online retail has grown substantially over the years both globally and
in South Africa. Technology continues to impact, influence and shape how and
where consumers shop. The South African shopping Centre industry is the 5th
largest in the world and houses South African retailers who account for over R900
Billion ($61 Billion) sales revenue or 15% of the GDP.

This report investigated digital disruption in retailing, its impact on the
South African Shopping Centre industry and the available strategies that may be
employed to counteract any negative impacts. A desktop literature survey followed
by qualitative analysis was employed in carrying out the research.

The research found that digital disruption was causing a change in consumer
behaviour that leads to a reduction in demand for retail space and lower rentals
and retail property values. Available strategies to counteract these negative impacts
were found to include a customer centric retail property business model, Shop-
pertainment, leveraging technology, repurposing shopping centers for other uses,
developing green shopping centers and agile property management.

Keywords: Digital disruption · Shoppertainment ·Management ·
Omni-channel · Online-shopping · Customer behaviour

1 Introduction

Online retail has grown substantially over the years both globally and in South Africa.
According to a research conducted by Euromonitor research (2018), e-commerce has
been the fastest-growing retail channel since 2008 in the USA and it is expected to
become the largest retail channel in the country by 2020. The increasing market share
of e-commerce has resulted in mall closures and increased vacancies in the USA, a
phenomenon that Yan (2018), describes as the “death of the mall”. The traditional mall
culture of going tomalls for shopping and socializing has been disrupted by the arrival of
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ubiquitous Digital Retail Technology or Retailtech. Retailtech enables digital shopping
and shopping insights.

In South Africa shoppers still prefer to touch and feel products and thus use amixture
of online shopping and in-store shopping depending on the category of goods and the
cost thereof (Prinsloo 2016).

Online shopping is, however, likely to grow over the medium to long-term as we
get deeper into the digital era. The use of digital technology in retail will definitely
increase as the use of digital equipment such as Smartphones proliferates unabated
(McKenzie 2018). Furthermore, online shopping will increase as the heavy technology
using Millennials who are the largest segment of the South African population grow
older and become the largest proportion of the age groups between 20 and 40 years
(Prinsloo 2016).

In response to the observed “mixed shopping” trend, South African online retail-
ers have been joined in the online market by traditional retailers who are setting up
online platforms to enable shoppers to do both online and offline shopping. Other online
shopping trends that are increasing in occurrence are:

• The online location of stores, where shoppers find store locations online.
• Price and product comparisons.
• Online purchase followed by pick up/collection in-store.
• Online search and product selection followed by product trial in-store and purchase
in-store or online (Showrooming).

The research problem that needs to be answered is, therefore “what can the South
African shopping centre industry do tomeet the challenges posed by the digital disruption
of traditional bricks and mortar retailing?”

2 Literature Review

The South African Shopping Centre Industry represents 65% of the retail sales, which
exceeded R1 trillion for the first time in 2017. To put these facts in perspective, South
Africa has more shopping centers than the rest of Africa combined and has the fifth-
largest number of centers in the world. What the foregoing means is that the shopping
centre industry is a significant part of theSouthAfrican economyandwayof life (Prinsloo
2018).

In the 20 years between 1998 and 2018, the number of shopping centers has continued
to increase resulting in extreme competition. This level of competition coupled with a
lack of innovation in marketing such as the low use of social media and the sluggish
South African economic growth over the last decade, has resulted in declining weekly
visits for all classes of shopping centers (Prinsloo 2018).

The key challenges to shopping centres caused by digital disruption, of which online
shopping is just one segment are: Changing consumer behaviour, customers increased
experience expectations- mall visits for experiences as opposed to purchasing, customer
demand for better transaction efficiency, increased retail price competition, increased
channels of delivery by retailers in addition to physical store locations, reduced retailer
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floor spaces and demand for space, customer data collection and data-informed market-
ing, online web presence and social media marketing and interaction and the need for
investment in Omni and multi-channel infrastructure (Veuger 2018; PayPal Ipsos 2018;
Buss 1997; Changsu 2007; Xin 2017; Marston 2002; Prinsloo 2015).

The key impacts of the challenges posed by digital disruption as observed in the
literature are: Decreased demand for space and thus increased vacancy rates, lower rent
levels and decreasing income, lower returns on investment for investors in retail property,
lease ambiguity on Omni-Channel retailing, increased innovation and investment in
technology, obsolescence of certain retailers and shop closures, declining retail property
values and flight of capital from retail property sector to other property sectors and vacant
retail properties needing repurposing or demolition (Marston 2002; Prinsloo 2016; Baen
2000; Goldman Sachs 2019; Deloitte 2016; Bahru 2014; Rietbergen 2007; McClatchey
2007; Forbes 2019; Retail Leader 2019; Huffington Post 2017; Businesslive 2019).

The strategies that can be adopted by the shopping centre industry are: Enhance the
customer experience, customer-centric retail property business model, shoppertainment,
leveraging technology, repurposing shopping centres for other uses, developing green
shopping centres and agile property management (Guimarães 2019; Buss 1997; Hiltzik
2011; Zhu and Nakata Zhu and Nakata 2007; Rawat 2016; Jukna 2018; Ghermazian
2018; Sachdeva and Goel 2016; O’Roarty and Billingsley 2016; Epstein and Deng 2019;
Forsey 2019; BCX 2016; SA Commercial Prop News 2019; Savills 2018; Cloete 2016).

3 Research Method

The research method adopted was a qualitative study that seeks to answer the research
problem and sub-problems by means of a desktop literature survey. The survey of the
literaturewas used to come upwith a body of knowledge relating to the research problem.
The corpus was used to answer the research problem and test the hypothesis. This data
was then critically analysed and findings were expressed in the results of the research
(Popay 2006).

4 Data Analysis and Findings

The research findings are summarized in Table 1 below. The first column in Table 1
depicts the relationship between the challenges, their impacts and possible strategies to
counteract them as derived from the international literature. The challenges are grouped
together according to the following rows:

• Row 1 - Customer Behaviour
• Row 2 - Retail Competition
• Row 3 - Omni-channel Retailing
• Row 4 - Vacancy and Lower demand for Space
• Row 5 - Adapting to Technology
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Table 1. Cross-sectional analysis - challenges, impacts and strategies

Challenges imposed by digital
disruption

Impacts of digital disruption Strategies that can be
adopted

Changing consumer behaviour
Customer increased experience
expectations - (mall visits for
experiences as opposed to
purchasing)
Customer demand for better
transaction efficiency

Decreased demand for space
and thus increased vacancy
rates
Increased innovation and
technological capital and
operating expenditures

Customer-centric retail
property business model
Enhance the customer
experience

Increased retail price
competition

Totally vacant retail properties
needing repurposing or
demolition

Repurposing shopping
centre for other use

Increased channels of delivery
by retailers in addition to
physical store locations

Lease ambiguity on
Omni-channels

Agile property
management
Flexible leasing

Reduced retailer floor spaces
and demand for space

Lower rent levels and
decreasing income

Shoppertainment
Repurposing excess retail
space

Online web presence and social
media marketing and interaction
Need for investment in Omni
and multi-channel infrastructure

Declining Retail property
values and flight of capital
from retail property sector to
other property sectors

Leveraging technology

Developing green
shopping centres

Each of the 5 rows has a unique but often overlapping and compounding impact on
the retail property as depicted in the second column. The third column proposes possible
strategies to counteract the negative impacts of each challenge.

According to Loos (2019), the current biggest challenge to the South African retail
property industry is the eroding of disposable income of the consumer because of the
stagnating economy. Online retail and retail space affordability are notable challenges,
which will pose a greater threat in the long-term, but the greatest challenge in the short
term is the financial condition of the consumer.

5 Conclusion

The South African retail property industry is the largest in Africa and numbered in the
world’s top 10 for the greatest number of shopping centres. It houses a trillion-rand
retail industry which is a major contributor to GDP and employment. The advent of the
4IR has resulted in the development of new technologies in property and retail known
as Proptech and Retailtech respectively. These technologies present challenges to the
profitability of retailers and in turn the retail properties that house them. The combined
effect of these challenges brings both opportunities and negative impacts (threats) to the
retail property industry. Strategies can be adopted to minimise the negative impacts and
turn some challenges into opportunities as illustrated in Table 1 above.
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Abstract. In recent years, with the rapid development of China’s economy, cul-
tural and creative industries have gradually become an important part of the eco-
nomic growth of China’s developing regions. Many enterprises in developing
regions urgently need to transform and upgrade from OEM, ODM to OBM, also
systematic brand design and transformation strategies. The effective excavation
and utilization of the rich characteristic cultural resources in the developing areas
will further promote the local economic growth and improve people’s quality of
life. Service design, as a system design to coordinate the relationship among peo-
ple, things, behaviors, environment and society, can help the developing regions
to find their social and cultural values.

This paper will take Songxi County, Fujian Province, China as an example,
through analyzing the problems and bottlenecks in the development of local indus-
tries and enterprises, mining local cultural resources, understanding the needs of
local residents, using the method of service design to explore and practice the
design method of regional characteristic product brand system, constructing the
“Integration-Connection-Transformation Mode” of regional characteristic prod-
uct brand, and achieving the two-way circulation of resources between developing
and developed regions through design can realize the redesign and brand inno-
vation of local characteristic cultural products, and ultimately promote economic
growth and cultural communication. This research is an effective practice and
exploration for the service design method to enhance the regional product brand
design, which will play a demonstration role in disseminating regional culture,
boosting the developing region’s economy and promoting social innovation.

Keywords: Service design · Developing regions · Local specialty products ·
Brand design · Design methods

1 Brand Status of Developing Regions’ Characteristic Products

Since the reform and opening up, China has made great economic achievements and
the industrial system construction is basically completed. However, after a stage of
rapid growth, China’s economy needs to turn to a stage of high-quality development.
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China’s social economy urgently needs to improve its sustainable development momen-
tum and stability through organizational innovation, marketing, business model and
product R&D. With the transformation of industrial structure from “industrial econ-
omy” to “service economy” [1], developing regions can use their own characteristic
resources, traditional culture and product manufacturing capabilities to build excellent
regional characteristic brands. In order to achieve this, they need to have the right system
Unified innovation services, and service design can achieve this well.

1.1 Many Developing Regions Have Excellent Traditional Culture
and Characteristic Industrial Resources

Jingdezhen porcelain, as China’s “national geographical indication product” [2], has
enjoyed a high reputation all over the world since ancient times. Jingdezhen’s factory
has a high level of porcelain making technology and has a unique porcelain culture in a
long history of porcelain making.

In 2013, Wuzhen held the first “Wuzhen Drama Festival”, which has developed
well in recent years and gained strong brand influence and communication power. In
2014, Wuzhen held the world Internet Conference and became the permanent site of the
conference. These two events have greatly helpedWuzhen to publicize its urban cultural
image, expand its cultural function [3], and establish a unique cultural brand ofWuzhen.

In fact, many areas in China have a long history and culture, but for various reasons,
there is no timely transformation in the process of national economic development, so
the economy gradually lags behind the developed areas. If we can make good use of
the cultural and industrial resources with regional characteristics, many areas have great
development potential.

1.2 Developing Regions Lack of System Innovation Capacity

Songxi County, located in Fujian Province, is a county for poverty alleviation and devel-
opment at the provincial level before June 2019. Local characteristic resources are rich,
including Jiulong Kiln Ceramics, Zhanlu sword and other historical cultures originated
in the Tang and Song dynasties The heritage also has regional characteristic agricul-
tural products resources such as Songxi green tea and century old sugarcane. How-
ever, resources must be combined with system innovation for better design, display and
dissemination, which is the capacity that Songxi and most developing regions lack.

The basic principle of <Design the three-year action plan for Poverty Alleviation
(2018–2020)> issued by the Ministry of industry and information technology of China
is to provide personalized design assistance services according to local conditions [4].
This coincides with the vision of this study.

1.3 Service Design can Well Build Product Brand and Guide Product Innovation

As a design method that can promote common innovation, service design can coordinate
multiple stakeholders, and realize system innovation of service provision, process and
contact centering on personnel, environment, facilities, information and other elements
with user as the center [5].
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2 Research on the Brand Design Method of Developing Regional
Products Based on the Concept of Service Design

2.1 Service Design and Developing Regional Characteristic Product Brands

Birgit Mager, global president of the international service design alliance, believes that
service design is a more efficient, useful, effective and satisfactory design method that
can transform soft services [6].

ElaineAylward’s research can provide some help for the southeast rural communities
to provide competitive advantage by identifying rural stakeholders and understanding the
obstacles and promoters of regional cooperation [7]. Researcher Xiaowen Chen pointed
out that building regional brand and enterprise brand not only requires the learning,
innovation, competition and cooperation of the enterprise itself, but also requires the
government and Industry Association to provide product, technology, market and other
information to the local industrial cluster [8].

Service design is systematic and strategic, which can give full play to the initiative
of behavioral logic to promote the interaction of the whole ecosystem [9]. Therefore, not
only enterprises are using service design to create business value, but also government
agencies are using service design to design public services.

In 2014, theUKgovernment established the policy lab. They try newways ofworking
and test the feasibility of the way of working. If the test is successful, it will promote the
implementation of this innovative way of working in the whole government department
[10].

2.2 Research on the Brand Design Method of Developing Regional Products
Based on the Concept of Service Design

The specific method of brand design for developing regional characteristic products
proposed in this study is “integration connection transformation”, which is divided into
three parts:

1) Integration: the design team enters the local area for observation records, and orga-
nizes the establishment of a co creation team composed of government personnel,
enterprises, people and design teams (cross departmental professionals).

2) Connection: connect the design teamwith the developing region, and the co creation
team puts forward a strategic plan suitable for the local development through the
cooperation and research of service design related tools.

3) Transformation: use innovative design to transform resource advantages, and imple-
ment solutions to promote the brand promotion of featured products, and further
promote economic development (Fig. 1).

3 Research on the Brand Design Method of Developing Regional
Products Based on the Concept of Service Design

3.1 Practice Process

This study originated from the project of “Design for Country” initiated by the school
of art design and media, East China University of Science and Technology. After the
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Fig. 1. Brand design method of local specialty products in developing regions

team arrived at the local place, we firstly made an in-depth observation on the local
environment, people, behavior and local products.

We found that there is a kind of sugarcane only planted in Songxi with a history
of more than 100 years. In addition, Songxi also has local characteristic green tea and
registered the geographical logo trademark,which is exactlywhatwe hope to find. There-
fore, we decided to carry out systematic innovation of the whole brand with “Century
old cane” and Songxi green tea as the core product.

Through communication and thinking sharingwith local departments, and striving to
find common interests, we have established a co-creation team composed of government
personnel, enterprises, people and design teams (cross departmental professionals). Then
through the cooperation and research of service design related tools, the solution of local
brand building is proposed. Finally, the implementation of the plan will be promoted
and transformed into local brand building and promotion.

3.1.1 Users Research

First of all, we found that the main users of this project are people willing to pay for local
products and culture, so we will do relevant research on their behavior and experience.

For tourists and consumers, through the design and promotion of the whole Songxi
rural innovation complex, people who have never known Songxi gradually begin to
understand and like the place with profound cultural background and enjoy better
products and services with Songxi brand as the core.

Secondly, for the long-term development of local brands, the introduction of inno-
vative talents is also an important work. We hope that in this project, we can help Songxi
to introduce innovative talents and realize long-term brand operation (Fig. 2).

Thirdly, the implementation of the scheme in the project needs the cooperation of
local enterprises, so the business interests and social benefits of the enterprise also
need to be taken into account. Then, local government departments can promote social
innovation and city brand operation through this project, so their activities will also be
considered. Finally, as the long-term beneficiaries of the whole service system, local
farmers and residents also need to consider their behavior and psychology to design the
whole system. Therefore, stakeholder research is necessary for us and will be of great
guiding significance for our project (Fig. 3).
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Fig. 2. User journey map of the consumers

Fig. 3. Stakeholders research

3.1.2 Service System Construction

Through the analysis of local resources and the introduction of external resources, we
have integrated all resources that can help the development of Songxi to build a featured
product brand service system. Through the Songxi tea hall, the two local characteristic
products are put into it for sale, and unique cultural and creative products are created
according to the local cultural resources, which together constitute the characteristic
product brand of Songxi (Fig. 4).

Fig. 4. Service blueprint of local specialty products brand system
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3.2 Achievements

After the strategy was formulated, we launched local social innovation activities, includ-
ing meetings, forums, design competitions and product projects cooperated with local
enterprises. Through the resource coordination of stakeholders, we have finally achieved
common innovation.

We decided to take “Millennium Songxi Century Sugarcane” as the propaganda
slogan of its regional characteristic product - sugarcane, and build a regional product
brand around this slogan. Corresponding to the physical stores, we have built the online
“Millennium Songxi Century Sugarcane” flagship store, and carried out publicity and
promotion with the help of new Internet media.

3.3 Evaluations

After the project started one year, the sales of several major characteristic brands in
Songxi have increased in varying degrees, and the growth of disposable income of
farmers has exceeded the growth from 2016 to 2017. The brand value of “Millennium
Songxi Century Sugarcane” reached 300 million yuan, the sales increased by 20%; the
sales of Songxi green tea increased by 41%. Songxi County in the economic ranking of
county-level cities in Fujian Province has also risen from the last to the countdown third.

In the course of the project, Xianjin Yang, then vice governor of Fujian Province,
wrote to ECUST students in a letter: “thank you for your contribution to poverty allevia-
tion in your hometown. I hope more andmore young students will join in”. In June 2019,
Songxi officially broke away from the poverty-stricken county status under Chinese
standards.

4 Discussion

According to the results of the practice in Songxi, we have verified the feasibility of
the brand design mode, such as the strategy of connecting urban designer talents with
developing regions. For example, the idea of helping enterprises establish their own
product service system can not only help them establish their own brand, but also help
them master the initiative of innovation and develop the established brand and culture.

But we also found many problems in the process of project:

1) The designer’s works are often unable to be put into production because they can’t
meet the needs of manufacturers. The main reason is that most of the designers
participating in the project are students or young designers who lack market design
experience.

2) The economic benefits created by the project are far from the real successful market
design, which may be due to the strong social design attribute of the project.

5 Conclusion

Based on the discussion of this research and project practice, we come to the conclusion
that the brand design method of the developing regional characteristic products is very
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helpful to help the developing region to establish the product brand with regional charac-
teristics, but in the specific practice, we need to pay attention to the balance of the social
and commercial nature of the project, realize the commercial value while realizing the
social benefits for the enterprise Individual increases income.
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Abstract. As part of the ongoing debate on ideal entrepreneurial competen-
cies, this study seeks to introduce a generational dimension that explores how
the generation an individual belongs to could be influential in determining their
entrepreneurial competence. In its submission, this paper critically discusses the
unique attributes of millennials in on how distinct they are in terms of personal-
ity traits from older generations (Baby Boomers and Generation X). The study
reviews the literature on entrepreneurial competencies to map them to the per-
sonalities of various generational cohorts. The study then makes propositions as
to why millennials possess unique entrepreneurial competencies that make them
superior entrepreneurs than their predecessors. The findings of this study have
significant implications for future research and practice as it offers a more defined
basis for examining the competencies of entrepreneurs.

Keywords: Millennials · Entrepreneur · Competencies · Generational cohorts ·
Baby Boomers · Generation X

1 Introduction

The rapidly growing world population as against the snail-paced expansion of traditional
industries has lifted the discourse of entrepreneurship as the new “whiz kid” of economic
activity. Increasingly, the conversation of employment in recent decades has shifted from
‘getting a job’ to ‘creating one’, in line with the occupational choice theory [1]. As global
employment shrinks concerning job seekers, the notion of being entrepreneurial is now
perceived as the haven of economic welfare, particularly for newer generations.

Meanwhile, to be a successful entrepreneur, researchers have shown that there are
some general skills and competencies one must possess [2–5]. This is based on the
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fundamental understanding that the efficacy of the entrepreneurial process is depen-
dent on some intrinsic characteristics within the Entrepreneur. Thus, conceptualizing
entrepreneurship as the creation of a new venture [6] or in terms of new value creation
[7], the competencies of the individual at the centre of this creation are critical in the
entrepreneurial process of recognizing an opportunity, exploiting those opportunities
and creating value out of those opportunities.

The suggestion that people must demonstrate some competencies in order to be
entrepreneurs connotes that not all people can become entrepreneurs or better still, there
are differences in personality features in terms of who could be a successful entrepreneur
[8] and who cannot. Though this assertion of differences in entrepreneurial competen-
cies remains profound in extant entrepreneurial literature, it appears very few studies
have sought to establish the basis upon which specific individuals possess or demon-
strate these competencies. An exception is the study ofMitchelmore andRowley [4], that
investigated the entrepreneurial competencies of female entrepreneurs. Their study, how-
ever, did not compare these competencies between the two main genders. The apparent
absence of baseline studies that establish the differences in these entrepreneurial com-
petencies among groups limits our understanding of the personality clusters that can
demonstrate competencies necessary for successful enterprises.

Besides, the recent empirical literature has identified significant differences in the
attitudes and personalities of newer generations as opposed to that of older generations
[9–13]. Newer generations such as the millennials have been identified as extrinsically
motivated and possessing high senses of individualism [9, 12] - attributes necessary
to become a successful entrepreneur [14] - as compared to older generations who are
motivated by intrinsic values and are more disposed to a collectivist culture [15]. Though
these variances are profound in generational cohort studies, they seem not to have found
their way into explaining how millennials could be more or less successful in becoming
entrepreneurs than previous generations.

As part of the ongoing debate on ideal entrepreneurial competencies, this study seeks
to make three significant contributions to the literature on entrepreneurship. First, this
study introduces a generational dimension that explores how the generation an individual
belongs to could be influential in determining their entrepreneurial competence. Second,
this study discusses how millennials are different in their entrepreneurial competence
as compared to older generations and finally, identifies the underlying personality traits
that could make millennials more or less entrepreneurial than older generations.

2 Entrepreneurial Competence

Entrepreneurial competence is a concept that finds itself in two kinds of literature:
entrepreneurship and competency literature [3]. Generally, entrepreneurship is defined
as the creation of a new venture or in terms of new value creation [5–7]. Its focus is on
the identification of opportunities and the ability to exploit such an opportunity [16].
This understanding of entrepreneurship thus underpins the establishment of an entirely
new business. On the other hand, competency refers to the behaviour demonstrated by
an individual that results in efficient or superior performance in a job [3].

Entrepreneurial competence thus refers to specific knowledge, motives, traits, self-
images, social roles and skills that are essential for the birth, survival and growth of
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a venture [17]. According to Man, Lau and Chan [18], entrepreneurial competencies
refer to the total ability of the Entrepreneur to perform a job role successfully. It refers
to the ability of an entrepreneur to be entrepreneurial. That is, the ability to identify
opportunities, take risks and create novelty out of such opportunities.

3 Generational Cohorts

3.1 Millennials

Also referred to as Generation Y (GenY), GenMe, Net Generation, Millennials are
individuals born between 1982 and 1999 [12]. The significance of the birth years of these
group of individuals, just like other generations, is with regards their unique traits and
personalities influenced by both genetic factors as well as environmental factors such as
the availability of computers during their ‘age’. According to Tapscott [19], Millennials
could be described by eight main characteristics: (1) freedom to express themselves ad
choose their own path; (2) the need to customize their world including jobs; (3) high
levels of scrutiny as they learn early in their developmental years to be sceptical and
critical about what they read and see; (4) display of integrity by being transparent and
honest; (5) they collaborate well with friends and co-workers using tools like Facebook
both at work and in their personal life; (6) high need for entertainment and leisure; (7)
display of speed marked by instant response without time boundaries (24/7) and (8) the
desire to innovate. They are regarded as natural leaders, initiators ad creators [19].

Fletcher and friends [20] also found that Millennials are more likely to be individ-
ualistic and desire more flexibility in their work and personal life. They expect flexible
working hours and may even prefer to choose where and when to work [14]. In other
words, Millennials are more likely to opt for flexibility in their work schedule over rou-
tine and strict eight or nine to five hourly jobs especially knowing how technology could
have offered a virtual job location and routine [14]. There is, therefore, the notion among
these generations to ‘work smart’ and not necessarily hard.

3.2 Older Generations (Baby Boomers and Generation X)

Generation X, those born from 1965 to 1981, is described as a generation of cynicism
[15, 21] primarily due to their exposure to adverse events such as the Persian Gulf
War, increases in divorce and crime, spread of AIDS [22]. Their exposure is attributed
to the revolution caused by television and the media that introduced the generation to
pop culture and increased their sensitivity to world events rather than localized issues
[21]. Also, it is noted that the breaking of the glass ceiling during the period of this
generationmade them thefirst of the generational cohorts towitness both parentsworking
outside the home [15]. This made them responsible for taking care of themselves while
growing up whiles their parents were both still at work [23]. As such, GenXers are
considered to have developed skills of independence, adaptability, resilience, high sense
of achievement motivation and are also noted for being self-starters and resourceful [23].
They are also considered as committed to their work. However, there are arguments that
they are often misguided and not loyal to their organizations because of their high
propensity to switch jobs [15, 23].
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On the other hand, BabyBoomers are those generationswhose birth period coincided
with the economic recovery period following World War II and the Great Depression
[15]. They are those born from 1946 to 1964 and activities such as the rise of civil rights
and women’s movements affected these generations [13]. The large size of the Boomers
earned them their name and is reported to have forced them to compete for resources ad
opportunities [21]. The result has been that they strive to be in the lead of their generation
and are workaholics who value their career and draw meaningfulness in life from same
[15, 23] Professionals from the Society of Human ResourceManagement [24] described
this generation as results-oriented, individuals who plan to stay for a long term and a
generation that always strives to give maximum effort at work.

4 Entrepreneurial Competencies of the Generations

Several competencies have been identified as the ideal competencies necessary to
be a successful entrepreneur. In order not to wallow in this unending debate, this
study adopts Mitchelmore and Rowley’s [4] framework of entrepreneurial competen-
cies which incorporates several of the competencies identified by earlier researchers
though the clustering may be different. Their competency framework is clustered into
four groups, namely personal and relationship competencies, business and management
competencies, entrepreneurial competencies and human relations competencies.

The personal and relationship competencies refer to the ability to negotiation and net-
working abilities of entrepreneurs that can create a long term trusting and loyal relation-
ship with others [25]. It includes competencies such as communication and relationship-
building skills and other personal traits of the individual [4].Millennials have been found
to place more importance on social work values, and the need to be collaborative and
continuously engage in interaction [15, 20]. This interest in interaction is propelled by
their comfort with the use of new technologies and intensive use of the internet as well as
social media platforms. Thus, Millennials can develop more exceptional social network-
ing ability through their superior use of digital platforms and technologies that shapes
their work environment through computer-mediated communication and information
technologies as compared to older generations.

Proposition 1: Because of the comfort in the use of information and communication
technologies by Millennials, they are more likely to develop exceptional personal and
relationship competencies than older generations.

Business and management competencies include those business and managerial
functions such as financial and systems management, budgeting, business operations
and business planning [4]. According to Twenge [13], Millennials are extrinsically moti-
vated. Tapscott [19] identified that integrity in terms of honesty and transparency were
among the significant characteristics ofMillennials. Their high sense of curiosity coupled
with the desire to maintain their social networks forces them into a prisoner’s dilemma
where they are required to act ethically by inculcating proper business plans and sound
financial management practices that cater for the needs of their networks and helps to
build trust in the relationship established.

Proposition 2: Because of the need to maintain established relationships and build
trust with their networks, coupled with their extrinsic motivation, Millennials are
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more likely to demonstrate better business and management competencies than their
predecessors.

Entrepreneurial competencies refer to the ability of the individual to be innovative,
creative, identify opportunities, take risks, carve a vision and generate ideas [4]. In a
study byGuerrero and friends [26], it was found thatMillennials are becomingmore self-
focused and independent. Hence, they are less committed to their formal organizations
because of their itinerant nature which makes them pursue personal fulfilment [26].
Their finding is corroborated by previous studies that have shown that Millennials are
more inclined to flexibility in their work and as such, find the need to customize their
work [13,15.19]. This makes them more creative, fearless in taking risks and capable of
generating novel ideas to create new businesses.

Proposition 3: Because of the desire for flexibility and the customization of their
work, Millennials are more likely to develop superior entrepreneurial competence such
as risk-taking and the identification of opportunities than older generations.

Human relations competencies include the human relations and line management
functions in organizations such as the development of employees, hiring of staff, lead-
ership, employee relations and staff motivation [4]. Millennials are described as extrin-
sically motivated [12]. This quality is a pre-requisite for raising the required funds for a
new venture. Also, this quality is relevant for the maintenance of a successful enterprise
where staff are well motivated. Besides, Millennials believe in networking and thus can
better decentralize responsibilities to others through recruitment, training and the use of
their leadership skills.

Proposition 4: Because of the desire for extrinsic motivation and their need for
networking, Millennials are more likely to create and maintain better human relations
competencies than their predecessors.

5 Challenges and Future Research Directions

The emphasis on entrepreneurial competence based on generational cohorts further intro-
duces a ‘born or made’ argument into the entrepreneurial competence discourse. As
not by Mitchelmore and Rowley [3], entrepreneurial competencies are qualities that
can be learnt, thus perfected. It, therefore, seems to be problematic to suggest that the
entrepreneurial competencies are the reserve of some individuals by virtue of the period
within which they are born. That notwithstanding, preliminary investigations into some
of the propositions advanced in this study have been confirmed empirically [see 14, 26].
However, there seem to be only a few such studies. This confirms to some extent, the
potency of the propositions of the study.

It is however recommended for future studies to investigate the entrepreneurial com-
petencies along the dimensions as proposed by Mitchelmore and Rowley [4] and further
examine how the various generations (Millennials, GenX, Baby Boomers) could act as
a boundary condition explaining the efficacy of founders’ competencies. Also, future
studies could examine comparatively the performance of enterprises owned by Millen-
nials as against those owned by individuals of older generations in order to produce a
performance-based finding that assesses propositions made in this study.
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6 Conclusion

This timely mix of entrepreneurship and generational needs in recent years presents a
new paradigm in the entrepreneurship literature. This study purported to explore the
differences between newer generations, particularly, Millennials and older generations,
including Generation X and Baby Boomers. From a review andmapping of the personal-
ity differences among these generations and the dominant entrepreneurial competencies,
this study proposes that by virtue of their technological savviness, extrinsic motivation,
desire for flexibility and customization of work and need to create and establish social
networks, Millennials come across as possessing superior entrepreneurial competencies
than older generations.

References

1. Gaweł, A.: The relationship between entrepreneurship and unemployment in the business
cycle. J. Int. Stud. 3(1), 59–69 (2010)

2. Chandler, G.N., Jansen, E.: The founder’s self-assessed competence and venture performance.
J. Bus. Ventur. 7(3), 223–236 (1992)

3. Mitchelmore, S., Rowley, J.: Entrepreneurial competencies: a literature review and develop-
ment agenda. Int. J. Entrep. Behav. Res. 16(2), 92–111 (2010)

4. Mitchelmore, S., Rowley, J.: Entrepreneurial competencies of women entrepreneurs pursuing
business growth. J. Small Bus. Entrep. Dev. 20(1), 125–142 (2013)

5. Jain, R.K.: Entrepreneurial Competencies. J. Bus. Perspect. 15(2), 127–152 (2011)
6. Gibbs, A.A.: Entrepreneurship and small business management: can we afford to neglect

them in the twenty-first century business school? Brit. J. Manage. 17(4), 309–324 (1996)
7. Bruyat, C., Pierre-Andre, J.: Defining the field of research in entrepreneurship. J. Bus. Ventur.

16(2), 165–180 (2000)
8. Cromie, S., Johns, S.: Irish entrepreneurs: some personal characteristics. J. Occup. Behav.

4(4), 317–324 (1983)
9. Anderson, H.J., Baur, J.E., Griffith, J.A., Buckley, M.R.: What works for you may not work

for (gen)me: limitations of present leadership theories for the new generation. Leadersh. Q.
28, 245–260 (2017)

10. Ahmad, H., Ibrahim, B.: Leadership and the characteristic of different generational cohort
towards job satisfaction. Proc. - Soc. Behav. Sci. 204, 14–18 (2015)

11. Rayani, A.: Generational Differences in Perceived Supervisory Support. Master’s Thesis
submitted to San Jose State University in Partial Fulfilment of the Requirements for the
Degree Master of Science (2015)

12. Twenge, J.M.: A review of the empirical evidence on generational differences in work
attitudes. J. Bus. Psychol. 25, 201–210 (2010)

13. Twenge, J.M., Campbell, S.M., Hoffman, B.J., Lance, C.E.: Generational differences in
work values: leisure and extrinsic values increasing, social and intrinsic values decreasing. J.
Manage. 36, 1117–1142 (2010)

14. Mihalcea, A.D., Mitan, A., Vitelar, A.: Generation Y: views on entrepreneurship. Econ. Ser.
Manage. 15(2), 277–287 (2012)

15. Hansen, J.I.C., Leuty, M.E.: Work values across generations. J. Career Assess. 20(1), 34–52
(2012)

16. Shane, S., Venkataraman, S.: The promise of entrepreneurship as a field of research. Acad.
Manage. Rev. 25(1), 217–226 (2000)



“Millennipreneurship” vs Entrepreneurship 257

17. Bird, B.: Towards a theory of entrepreneurial competency. Adv. Entrep. Firm Emerg. Growth
2, 51–72 (1995)

18. Man, T., Lau, T., Chan, K.F.: The competitiveness of small and medium enterprises. A con-
ceptualization with focus on entrepreneurial competencies. J. Bus. Ventur. 17(2), 123–142
(2002)

19. Tapscott, D.: Grown Up Digital. How the Net Generation Is Changing YourWorld?McGraw-
Hill, New York (2009)

20. Fletcher, F., Roberts, C., Gibson, C., Gibson, D., Cooke, D.R., Eldridge, L., Hoffman, W.,
Mundy, R.: Generational Cohorts and Their Attitudes TowardWork-Related Issues in Central
Kentucky. Social Science Research Network (2009).http://ssrn.com/abstract=1484350

21. Lancaster, L.C., Stillman, D.: When Generations Collide: Who They Are. Why They Clash.
How to Solve the Generational Puzzle at Work? Harper Collins, New York (2002)

22. Losyk, B.: Generation X: what they think and what they plan to do. Futurist 31, 39–44 (1997)
23. Strauss, W., Howe, N.: Generations: The History of America’s Future, 1584 to 2069. Quill

William Morrow, New York, NY (1991)
24. Society of Human Research Management. SHRM generational differences survey report: A

study by the Society for Human Resources Management. SHRM, Alexandria (2004)
25. Zizile, T., Tendai, C.: The importance of entrepreneurial competencies on the performance

of women entrepreneurs in South Africa. J. Appl. Bus. Res. 34(2), 223–236 (2018)
26. Guerrero, M., Amorós, J.E., Urbano, D.: Do employees’ generational cohorts influence

corporate venturing? A multilevel analysis. Small Bus. Econ. 1–28 (2019)

http://ssrn.com/abstract=1484350


Public Administration and Economic Aspects
of Ukraine’s Nature Conservation

in Comparison with Poland

Alina Yakymchuk1, Andriy Valyukh1, Olesia Diugowanets2, Rostyslav Bilyk3,
Kostiantyn Pavlov4, Olena Pavlova4, Natalia Batkovets5, Nazariy Popadynets6(B),

and Iryna Hryhoruk7

1 National University of Water and Environmental Engineering,
Soborna, str. 11, Rivne 33028, Ukraine

alinayakim@ukr.net
2 State Higher Educational Institution «Uzhhorod National University»,

Narodna Square, 3, Uzhhorod 88000, Ukraine
olesia.diugovanets@uzhnu.edu.ua

3 Yuriy Fedkovych Chernivtsi National University,
Kotsjubynskyi, str. 2, Chernivtsi 58012, Ukraine

rostikbiluk78@gmail.com
4 Lesya Ukrainka Eastern European National University,

Volya Avenue, 13, Lutsk 43025, Ukraine
pavlovkv@icloud.com

5 Institute of Enterprise and Advanced Technologies, Lviv Polytechnic National University,
Gorbachevskyy, str. 18, Lviv 79044, Ukraine

natabatkovets72@gmail.com
6 SI “Institute of Regional Research named after M. I. Dolishniy of the NAS of Ukraine”,

Kozelnytska, str. 4, Lviv 79026, Ukraine
popadynets.n@gmail.com

7 Vasyl Stefanyk Precarpathian National University,
Shevchenko, str. 57, Ivano-Frankivsk 76018, Ukraine

ira.hryhoruk@gmail.com

Abstract. This paper deals with the dynamics of the expenses for maintaining
biodiversity by various sources. Polish experience concerning the taxation of land
preservation, involvement of local authorities to address issues of biodiversity
preservation management is used to improve biodiversity management system.
The analysis of state and local biodiversity management systems of Ukraine is
done. Classification of biodiversity conservation functions is carried out. The eco-
nomic effect of biodiversity functioning is estimated using forests and swamps
ecosystems as an example. The necessity of biodiversity in the GDP of the state
is justified. Improved geo-information system of the cadastral data bank of the
objects of the nature reserve fund, which ensures the implementation of measures
aimed at preventing the destruction or damage to the territories and objects of the
nature reserve fund, is proposed.
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1 Introduction

Protected areas are the basis of conservation of the gene pool of flora and fauna, typical
and rare landscapes, maintaining favorable ecological conditions. The Natural Reserve
Fund of Ukraine is a national heritage of the people of Ukraine and an integral part of
the World Natural and Cultural Heritage. The ecological systems and their parts do not
only preserve the unique natural landscapes and biological diversity of the country, but
also contribute to the sustainable ecological development. The first global instrument
for the protection of natural habitats was the Convention on Wetlands of International
Importance, mainly as the habitat of waterfowl (the so-called Ramsar Convention or
Wetland Convention) of 2 February 1971. As of 2019, there are 169 parties to the Ramsar
Convention. TheWetlands Convention establishes a legal framework for national action
and international cooperation for the protection and sustainablemanagement ofwetlands
and their resources. The document provides for the creation of a List of Wetlands of
International Importance in terms of ecology, botany, zoology, limnology or hydrology.

Biodiversity creates a safe and healthy environment, provides the population with
food, medicines, raw materials for industry. It also supports the ecosystems functioning,
including circulation and purification of natural waters, soil conservation and climate
stability. That is why biodiversity is studied in a number of scientific papers, including
[1–9]. Although humanity is not in imminent danger ofmaking the atmosphere unbreath-
able in terms of oxygen, there is clear benefit in retaining such functions which is
deteriorating due to anthropogenic damage [10–13]. The endless list of ecological fea-
tures which humans are reliant on, are both biologically and economically beneficial for
mankind. This concept of numerically valuing ecological features and functions has been
adopted via systems of carbon credits and the concept of ecosystem services. Although
far from perfect, these notions are favorable for a capitalistic world and representative
of what ecological features mean to humans in a more tangible and economic sense.

2 Materials and Methods

The methods of evaluating the effectiveness of conservation have been used to better
analyze the actual state of natural ecosystems, to investigate the dynamics of the cost of
maintaining biodiversity by various sources (state budget of Ukraine, the cost of regional
state administrations and local self-government). For improving management of biodi-
versity preservation, we have proposed to use Poland experience, concerning the taxation
of land preservation, involvement of local authorities (communes) to address issues of
biodiversity preservation management at the community and state authorized territory.
The best foreign practices of biodiversity public administration and recommendations
for its implementation in Ukraine have been given.
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3 Results and Discussion

One of the prerequisites for Ukraine’s accession to the European Union is the adapta-
tion of national legislation to the European Directive 92/43/EC on the conservation of
habitats, wild flora and fauna, as amended by Directive 97/62/EC, 2006/105/EC and
Regulation (EC) № 1882/2003. The main objective of the Directive is to promote the
conservation of biodiversity. The most important tool for the fulfillment of the tasks is
the identification of territories of importance for the European Union – nature objects of
pan-European importance, which, together with the special nature conservation areas,
are determined in accordance with the Settlement Directive [14].

Poland signed an Association Agreement with the EU back in 1991 (entered into
force in 1994). The process of approximation to EU environmental law went through
several stages: harmonization (since the late 1990s), adaptation (from 2000–2001) and
transposition (modern). The last step is often to copy the relevant provisions of the
directives. This whole process has caused problems from the beginning, mainly due to
the difference in traditions in the way environmental legislation of Poland and the EU
has been drafted. In April 2003, an EU Accession Agreement was signed and Poland
became a member of the EU in May 2004, and it was during this period – from April
2003 to April 2004 – that the most significant changes in national legislation related to
the implementation of the directives in the field of protection took place, including the
Wild Birds Directive.

In Ukraine today the main problem of public administration in the field of the PFP
is that within the central apparatus of the Ministry of Energy there is a single special
structural unit – the Department of Ecological and Conservation Affairs, which provides
the organization, protection and efficient use of the nature reserve fund, and also imple-
mentation of the provisions of the Law of Ukraine “On the Nature Reserve Fund of
Ukraine”. Due to the proclamation of the state’s course to increase the area of land of the
protected areas, expansion of the network of objects of the nature reserve fund, the func-
tioning of only one structural unit of the Ministry of Energy in the field of conservation
management is insufficient.

It is determined that an important problem of management in the sphere of the
nature reserve fund is measures to optimize the central executive authorities, namely
the elimination as a legal entity of public law of all territorial bodies of the Ministry.
Although regional structures have been established under regional state administrations,
their functions have been limited. Paradoxically, the functions that limited the regional
level expanded the powers of the central, which negatively affected the system of public
administration. Conservation institutions are run by almost ten different agencies. At
the same time, great attention should be paid to attracting foreign investors who can
invest in the form of state-of-the-art equipment. This also requires the support of the
state, providing guarantees for foreign investors. It is proposed to improve the geo-
information system of the cadastral data bank of the objects of the nature reserve fund,
which ensures the implementation of measures aimed at preventing the destruction or
damage to the territories and objects of the nature reserve fund. A modern tool for
managing the development of a conservation object and supporting decision-making in
the form of a multi-layer electronic map is the geo-information system of the protected
area. Geoinformation system serves as a single point of entry to information about the
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object of the nature reserve fund, conducting in the institutions of the nature reserve fund
of scientific research and informing citizens and promoting eco-educational knowledge,
promotes the development of environmentally oriented types of tourism.

In order to implement positive international experience in the conservation and
restoration of territories and objects of the nature reserve, we have considered the Wild
BirdsDirective 79/409/EEC (now 2009/147/EC) in Poland. This experience is extremely
useful for Ukraine, where there is no state monitoring of the abundance of wild fauna,
including birds. Wildlife is managed only by forest holdings in the hunting grounds. The
full implementation of the Directive in Ukraine will inevitably lead to the creation of a
large number of new special nature conservation areas. Such territories are created as
separate statutory special types (forms) of nature conservation areas and do not replace
the traditional system of nature conservation (reserves, national parks, etc.). They func-
tion “in parallel” in space and time, in particular their boundaries may coincide, in whole
or in part, with traditional nature conservation areas. In Poland, for example, forest area
of 9million hectares and forest cover was 28.8% of the total area of the country (Table 1).
For one person has an average of 0.24 ha of forest. In Ukraine, as forest conservation
care of the State Agency of Forest Resources. Forest management at the local level
state enterprise that are managed by the State Agency of Forest Resources of Ukraine
and coordinated by its appropriate regional authority (Reskomlis Crimea, 24 regional
departments of forestry and hunting). The economic evaluation of Ukraine forest and
wetland ecosystems effectiveness was carried out in this research due to the fact that
forested and open wetlands cover about 20% of Ukraine.

Table 1. The comparison of forest in Poland and Ukraine

Country Area of
forests,
thousand
ha

Share of
forest, %

Area of
Nature
Protection
Fund
(NPF),
thousand
ha

Share of
NPF
from the
total
territory,
%

Specific indexes

Forest
on a
one ha
territory

Area of
NPF on
a one ha
territory

Forest
per one
person,
ha/person

NRF, per
one
person,
ha/person

Poland 8890 28.5 7130.4 22.8 0.284 0.228 0.233 0.187

Ukraine 10400 15.9 3670.5 5.4 0.173 0.06 0.23 0.07

Although Ukraine has a larger area of the territory which is occupied by forests than
Poland, but the proportion of the total territory is of nearly half. As table data is shown,
area of forests of Ukraine is 10400 thousand ha, that is near 16% of the square of the
state, area of forests of Poland is less – 8890 thousand ha, that is near 29% of the square
of this state. Poland has 0.284 ha of forests for a one ha territory, while Ukraine has
only 0.173 ha. The negative trend is that the area of the nature reserve fund in Ukraine is
four times less than in Poland−5%, compared with 22%. Finally, the area of the natural
reserve fund in Ukraine is negligible compared to Poland – and it is only 0.07 ha/person,
that is almost three times less [15]. Today, Ukraine cannot stay away from the prevail-
ing world market ecosystem services due to the threat of global ecological crisis. The
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national economy formation delay leads to the annual loses of foreign investment in the
environmental performance development. The generalization of domestic and interna-
tional experience, presented in experts works, allowed to differentiate six approaches
to economic evaluation of biodiversity functioning (economic assessment based on the
final national economy results, socio-economic assessment, experts review, costly tech-
niques, rental approach and the total economic value concept). The most promising is
the total economic value concept, as it provides a comprehensive approach to assess-
ing biodiversity [16]. The calculation of economic efficiency of Ukraine forest and
wetland ecosystems was carried out on the basis of the developed methods, which are
based on the concept of total economic value. An annual economic impact of Ukraine
wetlands wastewater treatment is about $86 million. The total mass oxygen deposition
from forests and swamps is about 60 million tons, which allows ensuring the liveli-
hoods of 147 million people, which is three times more than the population of Ukraine.
One of the innovative tools to attract foreign investment in Ukraine is the implementa-
tion of the Kyoto Protocol. Economic grounding allows coming to the conclusion that
Ukraine forest ecosystems efficiency occupies the second place after Russia. Ukraine
forest ecosystems are able to provide livelihoods to population up to 63 million people
and be the second after Poland. As carbon recipient countries, Moldova and Belarus
should compensate Ukraine for these effects on forest preservation. This would allow
Ukraine to restructure its external debt.

Some empirical correlations between economic efficiency and other indicators (pop-
ulation, state size, specific indicators) have been found. As shown by the correlation-
regression analysis, carried out in this paper – the determination coefficient is 0.92. That
is, this indicator is close to one, which means that the link between these figures is very
close. That is, there is a close relationship between the area of the state occupied by
forests, the population and the indicator of economic productivity of natural (forest)
ecosystems.

4 Conclusions

In the process of research authors have come to such conclusions and recommendations:

1) As of 01.09.2019, 315 territories and objects with a total area of 206.9 thousand
hectares are assigned to the network of the nature reserve fund, which is approxi-
mately 10%, and 310 territories and objects have been added to the geo-information
system of the cadastral information database. Today, the mapping material is trans-
formed into digital bitmaps and the necessary updating of the subsystems of the
geoinformation system of the cadastral data bank and the digital map of the territo-
ries and objects of the natural resources of the region is carried out. This updated
systemwill allow to form a comprehensive territorial view of the objects of the nature
reserve fund, aswell as to use formaking informed and soundmanagement decisions
when allocating land and providing subsoil for use. In order to implement positive
international experience in the conservation and restoration of territories and objects
of the nature reserve, we have considered theWild Birds Directive 79/409/EEC (now
2009/147/EC) in Poland. This experience is extremely useful for Ukrainians, where
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there is no state monitoring of the abundance of wild fauna, including birds.Wildlife
is managed only by forest holdings in the hunting grounds.

2) It is established that the successful use of the territories and objects of the nature
reserve fund depends on a clear and coordinated mechanism for managing them.
Management of the nature reserve fund is an objective necessity and is the organiz-
ing activity of state, self-governing and public bodies for the practical implementa-
tion of the tasks assigned to the nature reserve fund and aimed at the organization
(creation) of such territories and objects, their protection, as well as the use natural
complexes for clearly defined purposes, ensuring the unity of the principles of the
bequest regardless of the tasks and purpose of a particular object and its subordi-
nation, the organization of accounting of the natural resources of these territories t
objects, evidence-based planning of their network, monitoring the compliance with
their legal regime. In addition, given the best practices of European countries, in
our opinion, it is necessary to develop multi-level systems of targeted integrated
programs for the development of natural and recreational areas, as they are a pow-
erful tool for activating the reserves of economic and social growth of the regions.
The development of such programs will provide the necessary benchmarks that will
determine the dominant trends, indicative quantitative parameters of socio-economic
and environmental development, their place in the inter-regional division of labor,
outline and adjust in the forecast dynamics of national and regional markets their
own regulatory influences on economic and economic processes.

3) The main investor in this area should be the state. Here, assistance is needed in the
form of budget financing, provision of preferential lending, introduction of preferen-
tial taxation, free allocation of land for construction of facilities of in-patient recre-
ation. At the same time, great attention should be paid to attracting foreign investors
who can invest in the form of state-of-the-art equipment. This also requires the
support of the state, providing guarantees for foreign investors. Biodiversity should
receive adequate economic assessment to reflect theGDPas nationalwealth.Accord-
ing to calculations economic evaluation of Ukraine forests and wetlands functioning
is more than 1.88 billion. United States (2% of GDP and 5% of the State Budget of
Ukraine 2009 level; 3% of the State Budget of Ukraine 2013 level). The economic
account of these functions of biodiversity in GDP will allow to form in Ukraine the
market of ecosystem services and to attract foreign investments for nature protection
activity realization. Display of biodiversity cost-effectiveness in the state national
accounts and ecosystem services will allow restructuring Ukraine’s foreign debt
(104 billion dollars.) over 15–20 years.

4) To improve the geo-information system of the cadastral data bank of the objects
of the nature reserve fund, which ensures the implementation of measures aimed
at preventing the destruction or damage to the territories and objects of the nature
reserve fund has been proposed. A modern tool for managing the development of
a conservation object and supporting decision-making in the form of a multi-layer
electronic map is the geo-information system of the protected area. Geoinforma-
tion system serves as a single point of entry to information about the object of the
nature reserve fund, conducting in the institutions of the nature reserve fund of sci-
entific research and informing citizens and promoting eco-educational knowledge,
promotes the development of environmentally oriented types of tourism.
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5) The total economic value concept in terms of the direct and indirect functions of the
biodiversity components is the most appropriate for the economic evaluation. Meth-
ods of economic evaluation of biodiversity by law developed by this research should
be introduced. This will take account of biodiversity functions such as: wetlands
water purification functions, forests and swamps oxygen production, health effects
of recreational activities. The economic record of biodiversity functions in GDPwill
generate ecosystem services market in Ukraine and attract foreign investment into
the environmental activities’ implementation.

In addition, this present study is based on single data collection method, while future
studies may include multiple methods, for instance, interviews and case studies in order
to mitigate possible bias, if any. Our future research will focus on world-class effective
management models that work well in developed countries in the field of biodiversity
conservation.
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Abstract. Renewable Energy Technologies (RETs) are critical for the energy
transition towards environmentally friendly solutions. There are many interna-
tional regulations enhancing climate change mitigation. However, on a national
level, disruptive technologies often struggle with many various barriers. There is
ample evidence supporting the claim that innovative energy technologies require
the whole ecosystem to support their diffusion. In fact, it is often a case that the
change starts at the regional level. Therefore, some country-specific limitations
are worth investigating.

In this study, we examine various barriers of renewable energy technologies
diffusion in the case of two European countries: Finland and Poland in the first
phase. It served to perform a comparative analysis in a second stage, revealing
the similarities and differences between them. An analysis provides insightful
knowledge about the current constraints of widespread and effective renewable
energy technologies diffusion. As a conclusion, the directions and possibilities for
improvement are suggested.

Keywords: Renewable energy · Barriers · Technology diffusion · Sustainable
regional development · Comparative analysis

1 Introduction

Climate change is becoming an increasingly important issue for the international com-
munity. Numerous efforts to minimize its adverse impact have been made through the
implementation of certain policies, namely by the United Nations and agendas of the
European Union. The goals of recent regulations for 2020 were aimed at reducing green-
house gases (GHG) emissions by 20% compared to 1990, as well as increasing the usage
of renewable energy sources (RES) and energy efficiency to 20% [7]. New targets for
2030 were set and they are even more ambitious: 40% CO2 emissions cut compared to
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1990 realities, 32%RES share and 32,5% energy efficiency [6]. Moreover, the European
Commission has presented the strategy for climate-neutral Europe by 2050, aiming at
80–95% GHG emissions reduction compared to 1990 levels and RES usage of 50%
[8]. European Union policies are in line with the UN Paris Agreement [37] objective to
maintain the global temperature increase to well under 2 °C and pursue efforts to cling
to 1.5 °C. As can be seen, international policies play a key role when it comes to leading
the way towards facing the challenges connected with global warming. According to [5],
renewable energy markets are likely to develop more by dint of supportive policy frame-
works and less through the determinations ofmere competitive and commercial interests.
Furthermore, governments tend to implement the RETs into the energy sector when they
can clearly observe the potential benefits, with special regard to the long-term interest,
that they can provide. They can be presented in different forms, e.g. sustainable devel-
opment [14], energy security [39] or proficient use of native resources [1]. However, in
order to enhance an improvement in that aspect, a multi-level contribution from different
interest groups coming from various sectors is necessary. It is argued that the successful
diffusion of renewable energy technologies requires the whole ecosystem to support it
[33]. It is also claimed that technology push, market pull, and the regulatory frame-
work are the key drivers of green innovation and thus, of sustainable cleaner production
[15]. Moreover, environmental awareness of consumers is a vital variable, since ecolog-
ically sound products may be brought in through market pull elements [31]. Therefore,
environmental policies persuade businesses to develop sustainable innovations.

Still, the challenges to business are meaningful: throughout industries, enterprises
are increasingly struggling with social and environmental difficulties while stakeholders
expect firms to operate according to the concept of a triple-bottom-line of economic,
environmental and societal value generation [11], rather than sole short-term income
orientation [14]. On the other hand, being environmentally sound and energy-efficient
will not guarantee renewable energy initiativeswill gain and sustain a long-periodmarket
share and there is a cost decrease requirement in order to become competitive with
the conventional solutions. Nonetheless, it is argued that the cost of energy generation
from renewables will become competitive if the cost of harnessing the environment and
internalizing the externalities are considered [24].

There are numerous studies exploring renewable energy diffusion. As it is a complex
and multi-perspective process, researchers focus on different specific renewable energy
sources e.g. biogas [4, 29, 38] wind energy [22], or solar PV [28]. Moreover, authors
tend to contextualize it to certain factors or viewpoints of different interest groups as
well as to conduct case studies on different geographical areas. For instance, [32] or [35]
examined the barriers of renewables adoption from the customer’s perspective, while
[5] expresses the investor’s viewpoint. Studies led by [30] and [17] explored the social
acceptance and so-called willingness-to-pay aspects. Authors like [36] and [27] focused
on the technology diffusion process in the sustainable energy context. Nevertheless, the
mainstream of research on renewable energy diffusion focuses on energy policy analysis
[19, 20].

However, in this study, we decided to take a holistic approach towards RES as well
as the diffusion and its barriers, following the tactic of e.g. [16], [3], or [33]. This
method helps in analyzing the barriers of different kind in two European countries taken
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into the scope of this research: Finland and Poland, which allows us to make a cross-
case comparative analysis. After making such a comparison of key barriers in each
country, brief solutions for the betterment of the existing state of affairs are proposed in
conclusions.

2 Major Barriers of RES Diffusion in Finland and Poland

The literature on barriers to the successful adoption of various RES is quite bountiful.
For instance, [32] studied the non-environmental barriers in the viewpoint of Finnish
electricity customers and they have identified three categories: cognitive, characterized
by the lack of knowledge and trust; orientational, connected with time and effort linked
to prior habits and preferences; and economic, referring to the relatively higher cost.
Moreover, [24] pointed out externality costs as market-related barriers, and these are the
cost of damaging the environment and GHG emissions, which are often unconsidered in
business strategies. In addition, [2] studied the potential for different renewable energy
sources in Finland, which concluded in collective barriers and they are the following
categories: environment, cost, or policy. Furthermore, [18] presented energy efficiency
barriers in Finland, and determined insufficient technical skills, non-functional regula-
tion or imperfect information flow as key obstacles perceived by the energy companies.
However, in order to express country-specific barriers, it is important to include National
Renewable Energy Action Plans from both countries, which were created to efficiently,
realistically and appropriately respond to the legally binding obligations resulting from
the international regulations mentioned before (namely the Directive 2009/28/EC). In
the case of Poland, the target for the RES share in total energy consumption in 2020
has been reduced to 15% and the goal of 10% biofuels share in the transport industry
has been additionally set [21, 25]. In the case of Finland, the expected share of RES has
been raised to 38%, and in terms of GHG emissions, the national target referred to the
2005 level and aimed at a 16% decrease. What makes Finland a role model for the rest
of Europe, these targets have been reached already in 2014 [9].

As can be concluded from Fig. 1, solid biofuels are the main RES type in the total
energy generation (for electricity, heating and transport purposes) in the whole EU. In
energy statistics, they refer to the “product aggregate equal to the sum of charcoal,
fuelwood, wood residues and by-products, black liquor, bagasse, animal waste, other
vegetal materials and residuals and renewable fraction of industrial waste”, whereas
liquid biofuels is “the sum of biogasoline, biodiesels, bio-jet kerosene and other liquid
biofuels” [10]. Both Finland and Poland are characterized by an abundance of forest
and agricultural areas, hence wood fuels and biomass have the biggest share in these
countries. However, in the case of electricity production, which has a leading position
in terms of energy usage, different RES break into the mainstream. In Finland, the share
of RES in electricity generation in 2018 amounted to 46%, with hydro (42%), black
liquor (21%), other wood fuels (19%) and wind (16%) [23]. In Poland, the wind took
the leading role with a 59% share, followed by solid biofuels (25%), hydro (9%) and
biogas (over 5%) [34].

Amajor barrier for RES diffusion in Poland, a coal-based energymix, is of a complex
nature since it has many unfavorable implications. National energy policies are insuf-
ficient and ineffective in terms of RES adoption because the focus is still being put on
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Fig. 1. Renewables by source type in 2017. Source: Own calculations based on [34]

the coal and lignite sector development. This is due to long-lasting experience, and thus,
reluctance to change the current state of affairs, which would require the transformation
of the whole infrastructure, including e.g. smart grids installment.

The Polish ‘coal culture’ is strongly cultivated, which has had even more socioe-
conomic consequences: limited financial resources and changes in the EU support (e.g.
reduction of feed-in tariffs or green certificates). It results in the lack of social and polit-
ical acceptance, expressed in the unwillingness to pay more for the green energy as well
as fear of the consequences of such change to the mining industry.

In Finland, the major barriers to RES adoption are market-related. Finland, being a
developed country, has a solid infrastructure and regulatory support needed for the RES
diffusion [33]. Energy transition became the country’s inter-sectoral priority. Therefore,
a key barrier to the RET diffusion that Finnish companies face, is a relatively small
demand for the green energy, compared to the conventional-sourced solutions (Fig. 2).

0%
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20%

30%

40%

50%

Poland Finland EU-28

RES share in 2017

Target for 2020

Fig. 2. Renewables share in total gross consumption. Source: own calculations based on [34]

This critical economic barrier is due to the small-sized domestic market, which in
consequence, pushes business initiatives to internationalize their operations. It is even
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more troublesome for the start-ups and SMEs, often struggled by the lack of strategic,
managerial human and financial resources, which often do not consider the commercial-
ization aspect, but focus solely on the technology development process [33]. Moreover,
according to the study by [40] with the existing energy infrastructure, Finland has a
limited capacity of a maximum of 50% RES share (Table 1).

Table 1. Summary of the analysis

Comparison aspect Finland Poland

EC & UN/national goals for
2020 – are they met?

RES share 38% - YES
GHG emissions 16% lower
than in 2005 – YES
10% biofuels in transport
– YES, 18.8% in 2017
Energy efficiency of 35.9
Mtoe – NEARLY, 32.9 Mtoe
in 2018

RES share 15% - NO, 11% in
2017
GHG emissions 20% lower
than in 1990 – NO
10% biofuels in transport
– NO, 4.2% in 2017

Major RET diffusion
barrier(s):
1) Economic/market
2) Policy/regulatory
3) Social/behavioral

Dynamic and small-sized
domestic market,
uncompetitive green energy
prices, long payback time,
imperfect information flow

Coal-based energy mix,
ineffective policies, reduction
of subsidies (e.g. feed-in
tariffs), limited infrastructural
and financial resources

RES with the highest
share/development potential

Solid biofuels (wood fuels,
black liquor), hydro, wind

Solid biofuels (biomass), wind,
liquid biofuels, biogas

3 Conclusions and Suggestions Towards Improvement

The analysis performed reveals insightful information about differences and similarities
between Poland and Finland. These two European countries have agreed to implement
national policies aiming at addressing obligations coming from international regulations.
However, only Finland had successfully fulfilled its renewable energy goals. This is due
to differences in resources, infrastructure, and behavioral patterns. Finland is one of
the most innovative countries in the world [12], having a strong cultural foundation
towards climate change mitigation. The fact that it has nuclear power plants is also
crucial since the usage of conventional, high-emission energy sources is reasonably
limited. Conversely, in Poland, a coal-centered energy sector with nearly 90% of coal in
total energy usage (coal and lignite combined), classifies this country as struggling with
the energy transition strategy implementation.

In order to overcome the most significant barriers in these countries, intensive multi-
level cooperation of the energy industry, government, academia, and society is highly
expected. Namely, a further institutional contribution is necessary since a supportive
regulatory framework is seen as a catalyst for renewable energy technologies diffusion. In
Poland, the defenders of the current state of affairs could perhaps learn from the German
example of a swift and effective transition from a coal-based economy towards RET
(vide Energiewende) [13]. Moreover, societal barriers are common for both countries,
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and they concern e.g. noise-disturbing, animal-endangering and landscape-destroying
wind power plants or foul-smelling biogas plants. This phenomenon called ‘Not-In-My-
Backyard’ (NIMBY) [26] could be addressed by some promotion and awareness-raising
actions. Lastly, efforts directed toward the further development of biomass- and waste-
based CHP (combined heat and power) technologies would significantly improve the
current state of affairs in both countries.
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Abstract. Aquaponics is an agricultural practice recognized as innovative and
sustainable by theFood andAgricultureOrganization (FAO)of theUnitedNations.
Aquaponics is experiencing a period of rapid interest by the scientific community,
public decision-makers, start-ups and new generation of farmers and businessmen.
In the United States, aquaponics vegetables products can be certified as organic,
since 2008. In Europe, the first start-ups are just taking the first steps of industrial
production. The COST Action FA 1305 allowed the development of a European
Hub of aquaponics. Regarding the Portuguese market, the coverage of aquaponics
by the media and broadcast has been intensive, as well as the scientific and pub-
lic debate stimulated by the field. However, the socio-economic and institutional
problems concerning to the commercial development of Portuguese aquaponics
products remains unsolved. This study tries to overcome this gap and offers rec-
ommendations on how to promote the development of commercial aquaponics in
Portugal. Themethods include the qualitative analysis of interviews directed to the
main stakeholders in aquaponics in Portugal. The results confirm problems at an
institutional level that difficult the development of aquaponics in the Portuguese
market. Yet, results seem to indicate that local decision-makers, entrepreneurs and
few young farmers are very motivated to develop aquaponics in the Portuguese
market. Therefore, we recommend more attention from public decision-makers to
solve the main institutional restrictions of this innovative and sustainable activity.
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1 Introduction

Aquaponics is an innovative smart and sustainable production system, recognized by
the Food and Agriculture Organization (FAO) of the United Nations [1, 2], for integrat-
ing aquaculture with hydroponic vegetable crops in a combination of fish farming and
soilless plant farming [2, 3]. Aquaponics, as both an innovative agricultural practice and
business, is experiencing a period of rapid growth with practical application in at least
43 countries around the world and on every continent [3]. In the United States of Amer-
ica (USA), aquaponics systems and producers have had the greatest development. This
development in USA’s aquaponics industry is not unrelated to the fact that, since 2008,
aquaponics vegetables products can be certified as organic, according to the rules laid
out in the federal law by the National Organic Program of the United States Department
of Agriculture [4].

In the European countries, many start-ups and aquaponics systems in Research Cen-
tres and Universities for research and educational purposes are taking the first steps. In
Portugal, most of the aquaponics systems, either for business or educational purposes,
are at a conception stage, with the exception of three cases that already started their
activity. According to the sectorial trends, aquaponic technology might evolve in at least
two directions [5]: the first relates to low-tech solutions, probably mostly in develop-
ing countries and for hobbyists; and the second, highly efficient hi-tech installations,
predominantly in developed countries and with professional/commercial partners [5].

Until now there are few studies from the stakeholder’s perspective, with limited
survey-based results (e.g., [6] in the Malayan market) and almost no studies on the
European market [7]. Hence, the present study is an attempt to explore the viability
of aquaponics-based businesses, in the particular case of the Portuguese market, as a
sustainable way of food production, as well as an agricultural technology of high value-
added for fresh and healthy foods, from the point of view of managers’ perspectives.
Specifically, the study investigates the following questions:

1) What are the perceptions and acceptation of agricultural managers, entrepreneurs
and other decision-makers regarding aquaponics practices and businesses?

2) What kind of limitations firms and managers face in the implementation of
aquaponics practices?

3) What is the perception of Portuguese firms about these limitations and in what
measure do they affect their performance and investment in aquaponics?

4) What actions are policy and local decision-makers taking (or ought to take) to
promote the sustainable development of innovative businesses in aquaponics and
improve a positive market knowledge on aquaponics products? Are there any
limitations or gaps in the law that prevent the development of aquaponics?

2 Institutional Framework of Commercial Aquaponics
Development

Regarding the main institutional restrictions at the European framework [7] and [8].
refers: i) the current institutional European framework, the gaps in legislation and the lack
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of legislative uniformity amongEUMember States (EUMS),with negative impact on the
trade of aquaponics within the European market, as well as, the gap in legislation among
European countries; ii) the European Standard Classification of Productive Economic
Activities [7] does not have a general or specific code for aquaponics but only separate
codes for animal or plant production, hindering the commercialization of aquaponics
products and bringing financial restrictions to a farm; iii) The absence of a certification of
organic for aquaponics products in Europe (as used in the USA for vegetable production,
which can be commercialized as organic), as a way to add value to both the business
and the product.

Given the importance of aquaponics as a sustainable way of producing food, there
is the need to study it at the level of economic impact, business development, and
stadtholders behaviour. Firstly, it is necessary to understand the level of acceptance of
the different stakeholders involved in sustainable andurban foodproductionpractices [2].
Also, there is the lack of rules and laws to legitimate and guide these kinds of agricultural
practices inEuropean countries [8] and [2].All these aspects challenge for the importance
to hear opinion leaders, local and governmental decision-makers and entrepreneurs, etc.,
and exploring their motivations and perceptions on aquaponics products and practices.
Given the scarcity of studies on aquaponics economy and management, in particular, in
the Europeanmarket, this exploratory study based on in-depth interviews to the local and
governmental decision-makers, entrepreneurs, and other agricultural specialists presents
contributions to the field.

3 Study Design and Methods

This study of exploratory nature aims at studying how agricultural managers and
entrepreneurs are making use of aquaponics technologies to develop innovative agri-
cultural businesses in the Portuguese market and what is the role of public decision-
makers and institutions in this process. The study also inquiries about their perceptions
on market acceptation of aquaponics products. Finally, the study strives to shed light
on whether institutions and European rules and laws are creating the right conditions
for the development of this sustainable agricultural technology of high value-added for
fresh and healthy foods, and its application to urban agriculture. Departing from this
main research objectives, a detailed subset of exploratory research questions was devel-
oped based on the literature review and the practice (secondary sources) [9]. This set of
exploratory research questions offered the main categories of analysis that guided the
semi-structured in-depth interviews to the managers and other decision-makers in the
study, allowing for consistency and uniformity in data collection.

4 Qualitative Data Collection: In Depth Semi-structured Interviews

The qualitative studywas developed through an interpretative approach of a combination
of primary and secondary sources, using a thematic analysis [10]. Initially, secondary
sources were examined, including diverse published material in the field and statis-
tics. This step allowed clarifying the research problem and assisting in the construction
and selection of the investigation paths. In a second phase, primary data was collected
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through in-depth semi-structured interviews, directed to: agricultural managers, agricul-
tural firms, owners, and public decision-makers. To perform the thematic analysis, we
interpreted the narratives from the in-depth interviews in order to codify data and extract
meanings and themes [9], in a deductive inductive thinking.

The interviews aimed to understandmanagers’ experience and perceptions regarding
aquaponics technologies for agricultural practices, the difficulties and limitations they
are facing in the implementation of aquaponics businesses and identifying strategies of
sustainable commercial aquaponics.

We interviewed five people connected to aquaponics, namely three businesspersons
and two policy-makers - a mayor who is a supporter of this type of production and an
engineer with responsibility at the governmental Institute for Nature Conservation and
Forestry in Portugal (ICNF):

1. Participant 1 is a manager/owner of the start-up “Aquaponics Iberia”, who has been
working in aquaponics for some years.

2. Participant 2 is a manager/owner of one enterprise that produces aromatic herbs, that
is a prototype for now.

3. Participant 3 is a manager/owner of an aquaponics test-production in horticultural.
4. Participant 4 is a researcher, PhD in Management, and the mayor of a town in the

south of Portugal.
5. Participant 5 is an Engineer of ICNF in Portugal.

5 Results and Discussion

According to Participant 1, most consumers are very unaware of aquaponics and usually
do not distinguish it fromhydroponics. Participant 2 reinforces the idea, once agricultural
professionals are not totally informed about what aquaponics are and even “the Ministry
of Agriculture doesn´t know what this type of production is”. However, Participant 5
refers there is a part of the population that is informed about what aquaponics is, although
the normal consumer do not. Participant 3 corroborates in general this idea but adds that
the existent consumer of aquaponics products is an enlightened and curious buyer.

Consumers are unaware that aquaponics is a sustainable agricultural practice, accord-
ing to all of the respondents. Participant 1 says, “the main focus is to take the concept
of aquaponics to the big consumer, valuing the concept, which at this moment does not
happen because it is not certified like organic farming”. Thus, it is difficult to pass the
message to consumers because there is not a certification label to assign to the product.

In our country, according to Participant 3, there is no aquaponic production, there
are homemade productions, there is no offer in the aquaponics market. His company
found many legal obstacles, “we are still not producing as we wanted, we are still in
a test phase” (Participant 3). All the farmers have the same perceptions on aquaponics
practices, based on their knowledge and experience, as an innovative area and all their
business are very recent.

Participant 2 started the business, in this case, a B2B business, in a low-scale pro-
duction and one of the reasons is to explore customer acceptance of the product. He
thinks that one of the advantages of this type of production is the diversity of products
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that can be produced. It is also a sustainable practice, which saves water, guarantees
the freshness of the products, and all this add value to agricultural production. Opinion
shared by Participant 1, who also thinks that aquaponics is a sustainable practice in
terms of environment, social, market-level and healthy food (because it is a natural and
biological product).

Participant 4, on the other hand, believes that aquaponics will have a positive impact
on both fish and vegetable markets, with consequences on economic growth, promoting
the circular economy in several areas. In terms of environment, it is remarkable the
reduction of waste and the sustainable way of production, which may be considered
attractive by consumers. Participant 3 also shares the opinion that aquaponics promotes
a sustainable way of production, because uses a reduced space and less water and other
inputs.

Participant 1 considers that the retail markets are unwilling to pay the additional
value for aquaponics products. The manager defends that the market does not exist yet,
it has to be developed and consumers need to be informed about the product. There
is a lot of illiteracy in Portugal related to aquaponics. It is necessary to develop and
implement the first projects and create an appropriate regulatory framework (Participant
4).

Concerning how the firms develop actions and campaigns to promote their products,
only the firm of Participant 2 sells its products to generate profits. This firm promotes
its brand through the direct contact with customers by presentation and dissemination
meetings on the concept and product. Accordingly to the entrepreneurs Participant 1 and
Participant 2, the communication on and promotion of aquaponics products and prac-
tices should be made using different means, like exhibitions, where the concept can be
seen and explained; presentations; events; training; workshops; presentations at schools
(workshops to the students and teachers, encouraging the production of aquaponics,
making their own production). Participant 1 also refers that he has trained hundreds of
people, and a lot of them are domestic producers. Encouraging consumption through
marketing campaigns, passing the message that aquaponics is a sustainable practice,
presenting the concept at food fairs and exhibitions represent the best way to promote
practices and aquaponics products in the opinion of Participant 3. Showing aquaponics as
an alternative to the classical systems of production needs a good level of communication
between producers and licensing entities that have the role to overcome gaps.

All the respondents share the same opinion regarding the gaps in the Portuguese leg-
islation. The Decree-Law No. 565/99, December 21st, which regulates the introduction
of exotic species, does not allow the introduction of many exotic species in Portugal, in
contrast to what is happening in the rest of Europe. There are European directives that
should be adopted by all European countries, which are facing restrictions in some of
them because their legislation contradicts these directives, as it is the case of Portugal.
These factors are an obstacle to national investment and even to other foreign investors,
accordingly to Participant 1 and Participant 3.

6 Conclusion

The results of the in-depth interviews from aquaponics stakeholders seem to indicate that
public local decision-makers, entrepreneurs and few young farmers are verymotivated to
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develop aquaponics inPortugal.Aquaponics is recognizedby all as a sustainable practice.
However, there are still strong institutional limitations that prevent the development
of aquaponic at the commercial level, namely, the legislation gaps that condition the
development of aquaponics and do not allow the full use of community funds to the
Portugal 2020 from European Union. The results also show, according to the perception
of stakeholders, that Portuguese consumers are still unaware of aquaponics products.
For this reason, the development of marketing campaigns is recommended, as well as
research in this topic. At an institutional level, we recommend more attention from
public decision-makers to solve the main institutional restrictions to the activity in order
to promote this innovative and sustainable way of food production.
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Abstract. Rising energy needs, concerns of energy security, mitigating green-
house gas emissions, climate change phenomenon and a push to utilize indige-
nous sources for energy generation purposes has encouraged the use of solar
photovoltaics (PV). The technological advancements of the recent past, improve-
ment in technologies’ performance, reduction in the prices, policy and regulatory
support, and its applicability at household level has made solar energy as a pre-
ferred form of energy generation. However, despite its rapid diffusion, it is widely
believed that its current application is insignificant compared to its potential. This
leads us to ask why solar PV has not been adopted to the level it should have. The
existing literature has highlighted a number of factors affecting solar PV adop-
tion. This paper systematically reviews the literature to identify the factors that
have been instrumental to solar PV adoption. By exploring the Scopus database,
this research identifies 39 articles matching the study objectives. Findings of this
research will help academics, technology companies and policymakers in under-
standing the factors influencing the process and proposing solutions to address
these.

Keywords: Adoption behaviour · Intentions to adopt · Barriers and facilitators ·
Systematic review · Solar PV

1 Introduction

The climate change phenomenon, the concerns of energy security and the issues associ-
ated with the conventional energy sources has triggered an inevitable need to transform
energy sector. The existing energy infrastructure – energy production and consumption
– has played an important role in the development of modern economies by assisting
countries in meeting their primary energy needs. However, the rise in average global
temperature, the increase in greenhouse gas emissions, sustainable use of conventional
hydrocarbons and growing energy demand has highlighted the need to develop means
through which the energy needs can be fulfilled without compromising the environment.
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The effective utilization of renewable energy sources renders an excellent opportunity
to meet future energy needs in a sustainable and environmentally friendly manner [1].

Renewable energy sources has become a preferred choice due to their positive effects
on the environment, their infinite nature and the role they can play in strengthening a
county’s energy security [2]. The development of latest technologies and a favourable
policy regime has made it possible to efficiently utilize the available resources of energy
generation purposes. REN21 affirms that the use of renewable sources in power gener-
ation has grown in recent years. Solar and wind energy alone have generated 151 GW
electricity during 2018 [3]. An advantage that solar energy gets over other renewables
is that in addition to commercial application, it provides individuals an opportunity to
harness the potential for household purposes. A number of countries across globe are
encouraging consumers to adopt this environmentally friendly mean of energy genera-
tion. The rationale behind the choice is that the self-production will reduces consumers’
dependency on the grid electricity as well as the access energy can be transmitted back
to the grid, thus offers an opportunity of becoming energy producer as well.

Despite the enormous potential and benefits, the utilization of solar energy at house-
hold level is less than desired. A number of studies have highlighted the factors affecting
the diffusion of solar photovoltaics for household purposes. This paper systematically
reviews the literature to identify the factors that have influenced solar PV adoption at
household level.

2 Methodology

A successful systematic review is based on the clarity of the research question, keywords
developed to assist the search, the databases explored to find relevant literature and
researchers’ ability to extract and present information in a manner that it highlight
valuable insights to the readers as well as offers future research direction. Considering
the objective of the paper i.e. to study the factors influencing intentions to adopt solar PV
for household use, the following keywords were incorporated to ensure that the search
extract desired articles. The keywords (factor OR factors OR antecedents OR drivers
OR barriers OR impediments OR determinants OR traits) AND (affect OR affecting OR
influence OR influencing OR examine OR examining) AND (intention OR intentions
OR “intentions to use” OR use OR adoption OR “intentions to adopt” OR adopt OR
accept* OR application) AND (“renewable energy technology*” OR “Solar energy”
OR “Solar PV” OR “Solar Photovoltaic*” OR “Photovoltaics” OR “solar rooftop*” OR
“rooftops”) AND (“household” OR “home” OR “house” OR “private dwellings” OR
“building”). The SCOPUS database was selected to search articles. The initial search
yield 187 articles in total. The title, abstract and keywords were screened at the first
phase to identify if the articles fits the criteria. In the cases, where initial screening did
not provide sufficient information on inclusion or exclusion, full text was consulted to
determine the eligibility. The final list included 39 articles. The list of articles is presented
in the Table 1.
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Table 1. Complete list of papers included in this review

No Authors Data
collection*

Theory /
Framework+

No Authors Data
collection*

Theory /
Framework+

1 Bach et al. [5] INT EnCF 21 Shakeel &
Rahman [6]

SR TPB

2 Mundaca &
Samahita [7]

WSR NA 22 Engelken et al.
[8]

WSR TPB

3 Kapoor &
Dwivedi [9]

SR DOI 23 Walta-s et el.
[10]

FG NA

4 Best et al. [11] SR NA 24 Bashiti et al. [12] SR NA

5 Alrashoud &
Tokimatsu [13]

WSR DOI 25 Qureshi et al.
[14]

INT DOI

6 Kastner &
Wittaibarg [15]

SR, OB SI 26 Dharshing [16] PD NA

7 Zanda- et al. [17] SR ChM 27 Jayaraman et al.
[18]

SR TPB

8 Arroyo &
Carrete [19]

SR GoFT 28 Briguglio &
Formosa [20]

SD NA

9 Abreu et al. [21] SR TPB 29 Baharoon et al.
[22]

SR NA

10 Lee & Hong [23] SD ABM, GIS 30 Kansal &
Pathania [24]

SR NA

11 Lu et al. [25] SR NA 31 Schaffa- & Brun
[26]

SD NA

12 Afroz et al. [27] SR NA 32 Palmar et al. [28] SD ABM

13 Graziano et al.
[29]

SD NA 33 Sigrin et al. [30] SR NA

14 Aggarwal et al.
[31]

SR TPB, UTAUT 34 Vasseur &.
Kemp [32]

SR NA

15 Tsaur & Lin [33] SR TAM, TPB 35 Sriwannawita &
Laestadiusb [34]

INT, OB NA

16 Wolske et al.
[35]

WSR NA 36 Kapoor et al.
[36]

LTR CnMD

17 Bondio et al. [37] SR DOI 37 Komatsu et al.
[38]

SR NA

I8 Srivastava &
Mehendar [39]

SR TPB 38 Schelly [40] SD NA

19 Rahut et al. [41] SD NA 39 McEachem &
Hanson [42]

SR NA

20 Jayaw eera et al.
[43]

GIS NA

*INT (Interview’s), WSR (Web-Survey), SR (Survey), OB (Obsavation), SD (Secondary Data),
PD (Panel Data), LTR (Literature), FG (Focus group) +EnCF (Energy cluster framework), NA
(Not Applicable), DOI (Diffusion of innovations), SI (Social influences), ChM (Choice Model),
GoFT (Goal framing theory), TPB (theory of planned behaviour), ABM (Agent based model),
GIS (Geographic informafion system),UTAUT (Unified theory of acceptance and use technology),
TAM (technology acceptance model), CnMD (Conceptual model)
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3 Results

3.1 Distribution

The 39 articles included in the review has been published in 23 different journals. Renew-
able and Sustainable Energy Reviews lead the publications with six articles followed by
Energy Research and Social Science and Energy Policy with five articles each, whereas
sustainability has published four articles. The publishing journal covered topics related
to energy, policy matters, sustainability, social sciences, business studies and technology
related issues. The earliest paper included in the review was published in the year 2008
while the latest paper was published as recently as January 2020, the month this review
was conducted. The distribution of the publications suggests that almost 72% of the
papers were published during 2017–2020 while 23% were published during 2013–2016
and only 5% were published during 2008–2012. The rising number of publications in
the domain signifies researchers’ interest in the field as well as highlights the impor-
tance of the subject in the recent times. This amplified interest can also be attributed to
the recent advancement in solar PV in terms of technology’s performance, reduction in
cost, improvement in efficiency and the supportive policies the counties have adopted
for the development and diffusion of renewable energy technologies. The analysis of
geographical distribution reveals that around 38% of the studies were conducted in the
Asian context followed by 23% and 15% in Europe and North America respectively.
The country wise ranking reveals that the USA is the leading country with five articles,
followed by Germany with four articles, whereas three articles were published in both
India and Australia.

3.2 Methods

The analysis of methods reveals that the research done in this field has primarily
been deductive in nature with over 80% of the papers employing quantitative meth-
ods. The two thirds of the quantitative studies have used survey questionnaires for
primary data collection while the remaining 20% have relied on data collected by
various national/international agencies or have used the information gathered through
geographical information system. Three of the total five qualitative studies have used
semi-structured interviews for data collection, while one study employed focus group
approach, while the fifth paper proposed a conceptual model using secondary data.

The quantitative studies can be categorized into theoretical and atheoratical. The
theoretical papers have relied on the established theoretical lenses rooted from innova-
tion management, psychology and social sciences literature. An overwhelming majority
of the studies have used theory of reasoned action (TRA), theory of planned behaviour
(TPB), diffusion of innovations (DOI), technology acceptance model (TAM), and uni-
fied theory of acceptance and use of technology (UTAUT). These theoretical frameworks
have been employed in multiple fields to study technology adoption in different contexts
[4]. However, the review highlights that most of the studies have extended the origi-
nal framework by integrating new variables or have combined two or more theories,
or adopted their constructs to investigate the problem. The rational of combining theo-
ries/extending original framework has been to integrate new variables that could have
an impact on the adoption of solar PV.
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3.3 Factors Influencing the Adoption Behavior

This systematic review affirms that the adoption of solar PV can be influenced by a
number of factors. The factors can be divided into demographic, personal, social, tech-
nical, economic and external factors. The demographic factors concern with individual’s
age, gender, education, occupation, income, marital status, house size, house type, num-
ber of residents, ownership status and condition of building. The personal factors refer
to an individual’ attitude towards the environment, interest in environmental issues,
level of motivation, expectations, perceived benefits, knowledge about the technology,
willingness to adopt, intentions and perceived behavioural control.

In addition to individual’s personal attributes, the effect of social factors on the
adoption behaviour is apparent. The scholars have studied this by considering if the
neighbours have installed solar PV at their houses, the overall installation in the locality
as well as effect of visibility and observability of the technology. The adoption is also
found to be affected by the complex nature of solar PV, consumers’ perceived ease
of use, their understanding of its usefulness, compatibility, relative advantage, risks
associated with the use and after-sale repair and maintenance services are some of the
major technical factors. The economic considerations are found to be the most important
factors influencing the adoption. The high cost of the technology, the amount needed to
be paid up front, financing options, the return on investment, the saving it could yield
during the life span of the technology and reduction in the energy bills are some of the
factors have impact on the adoption. The external factors include the market price of
energy, subsidies, the regulations building owners needs to comply with and incentives
on installation of energy generation.
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Abstract. In the Internet Era, unprecedented opportunities and challenges have
been brought to the public benefit field. As a new booming form of public benefit,
“micro public benefit” has broken the limitations and boundedness of traditional
public benefit. Purpose of this paper is to apply the novel ideas of “micro public
benefit” to the service design field. First, this paper compares and analyzes dif-
ferences between service models of traditional public benefit and “micro public
benefit”. Then through case studies, the key points of “micro public benefit” ser-
vice design are summarized. Finally, as an application case, a food sharing app is
designed based on the key design points.

Keywords: Micro public benefit · Service design · Application

1 Introduction

Providing public benefit is a common and important theme in the service design domain.
In the Internet age, the development of online “micro-public benefit” has subverted the
entire model of public benefit. “Micro-Public benefit” is network public benefit activities
proposed, disseminated, spread, and participated by means of social media platforms
such asWeibo andWeChat [1]. The emerging ofmicro-public benefit shows the potential
that “everyone can participate in public benefit” and “everyone is participating in public
benefit”, which will lead to the “butterfly effect” of public benefit [2]. Therefore, this
paper aims to apply the novel ideas of “micro public benefit” to the service design field.

2 Service Models of Traditional and the New “Micro” Public
Benefit”

The traditional offline model of public benefit has the characteristics of niche, closed
and inefficient. Most of the charitable activities are carried out spontaneously by wealthy
businessmen or celebrity stars [3]. The past donationmode ismainly based on the charity
of celebrities andwealthy businessmen. The charity organization of the traditional public
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benefit process has formed a management and management relationship with the public.
The advantage is that the process is simple and clear and easy to operate [4].

The current micro public benefit behavior is emerging in the background of develop-
ment of social media, such as Weibo, WeChat. The information transmission has gradu-
ally changed from the traditional one-way transmission mode to the two-way interaction
mode. The majority of Internet users are no longer passive recipients of information,
but active information disseminators and sharers, and even information publishers. Now
the development of micro-public benefit has created a new platform for public benefit
undertakings, making public benefit fundraising simple and convenient, and making the
activities of non-profit organizations open and transparent [5].

3 Case Study and Key Points of Applying Micro Public Benefit
in Service Design

Asuccessful case ofmicro public benefit is analyzed here (see Fig. 1):Gongyi Zhongguo,
literally means “ Public Benefit China”, is an e-commerce shopping mobile application.
It is initiated by the state-owned Bank of China under the Chinese government’s tar-
geted poverty alleviation strategy . On this platform, users can purchase
agricultural products from poor areas to help farmers and participate in other kinds of
public benefit activities [6]. Based on analysis of this application, we have summarized
3 key points of a successful “micro-public benefit” service design as below:

Fig. 1. logo of “ Public Benefit China” app

1. Reduce the physical and spiritual threshold of public participation.
2. Provide innovative and diversified service forms and contents.
3. Guarantee the transparency of service and establish the foundation of public trust.

So how are these points are reflected in “Public Benefit China”?

3.1 Reduce Physical and Mental Barriers to Public Participation

Figure 2 shows the various types of donators on this app (see Fig. 2). We can find
private participators, such as ordinary individuals, social organizations, as well as official
participators, such as universities, central and state organs, and even local governments.
The donation threshold is low and there is no age and status limit. It also reflects that
“micro public benefit” is no longer the charity work of the rich, but a public benefit
activity that everyone can participate in [7].
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Fig. 2. Interface shows participaters of the “Public Benefit China” app

3.2 Provide Innovative and Diversified Service Forms and Content

“Public Benefit China” provides a variety of agricultural products purchase services as
well as donation services.

For example, in terms of services of agricultural products purchase, the app has
a function called “Big Love Supermarket ” with a list of names of poor
areas (see Fig. 3). After clicking the names, users see specialty agricultural products of
these places. Individuals and organizations can browse, choose whatever they want, and
place an order at once. The service mode “Purchase = Help, Help = Feedback” is a
mode innovation of targeted poverty alleviation in the public benefit field [8].

Fig. 3. Interface shows “Big Love Supermarket ” of “Public Benefit China” app

In addition, in terms of donation services, the platform organizes diversified activi-
ties targeted different groups of age, gender, or areas, such as donation for left-behind
seniors/children,for region suffers typhoon and floods. Users can make direct donations
them via the app (see Fig. 4).

Therefore, it can be seen that “Public Benefit China” app achieves innovation and
diversity in the way of public service, bringing different participation experience to
users [9].
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Fig. 4. Interface shows donation services of “Public Benefit China” app

3.3 Guarantee the Transparency of Service and Establish the Foundation
of Public Trust

As shown in the Fig. 5, in this app, users can comment their purchased agricultural
products and share their opinions; Meanwhile, they can also check authenticity of the
seller, in terms of whether they are people being responsible for selling products of
registered poverty-stricken counties and regions. Sellers must provide official certificate
to prove their identity.

Fig. 5. Interface of checking authenticity of the seller.

These methods can increase the base of trust and ensure the transparency and
openness of this service [10].

4 Real Case Application of Key Design Points

Based on the previous summarized point of applying the notion of micro pubic benefit
in service design, we develop an application for sharing surplus food. The reason for we
choose this theme is because of the severe situation of food waste in nowadays world
and the feasibility of alleviating this problem [11]. This app provide a platform linking
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supermarkets with food will expired soon and individual customers who want to buy
food on discount.

So how do we apply these 3 key points to this application specifically?

4.1 Reduce Physical and Mental Barriers to Public Participation

This app is open to every supermarket and user and provide both online/offline shopping
experience (see Fig. 6). Users can browse supermarkets that has joined Surplus food
sharing APP and locate their nearby supermarkets through the location-based search
(see Fig. 7). They can choose neither physically going to the supermarket nor purchasing
online. The rapid development of the “Internet + public benefit” model makes the
Internet information exchange fast, not limited by geography or time [12].

Fig. 6. Logo of Surplus food sharing APP

Fig. 7. Interface of browsing food and locating supermarkets

4.2 Provide Innovative and Diversified Service Forms and Content

The platform offers a “Lucky Bag ” program, as shown in Fig. 8. “Lucky Bag” is
originated from a Japanese New Year custom in which merchants make grab bags filled
with unknown random contents and sell them for a substantial discount. Therefore, the
excitement of “Lucky Bag” is “surprise of not knowing and real bargain”.

Based on this concept, in our app, at the end of the day, supermarkets put surplus
food into bags and sell them at a discount price. in addition, the bags can be reused for
holding things and booklets of cooking methods of food inside is put into the bag as
well, so the customers can explore new ways of cooking. We also create an innovative
service model of public benefit in the “Lucky Bag” program. When a customer buys 10
bags, the platform donates 1 bag to the poor on his/her behalf (see Fig. 9).
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Fig. 8. Interface of finding lucky bags in supermarkets

Fig. 9. when the users buy 10 Lucky Bags, 1 bag will be donated to the poor

4.3 Guarantee the Transparency of Service and Establish the Foundation
of Public Trust

As shown in the Fig. 10, surplus food sharing APP’s donor interface is designed to
be open to information. Users can click on any public benefit project, and each public
benefit project will have a detailed introduction. There are also government departments
that guarantee the effectiveness and safety of donations [13]. At the same time, users can
share their donation information. The information disclosure of the network provides
supervision, guarantees the transparency of the service and establishes the foundation
of public trust [14].

Fig. 10. Screenshot of the interface of Surplus food sharing APP
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5 Conclusion

Our research contributes to both theoretical and practical applications [15]. Firstly, the
differences between traditional public service model and “micro public benefit” model
are compared and analyzed. By studying the relatively successful micro-public welfare
in the current market and their role to users, we summarized the characteristics of micro-
public welfare in service design andwe finally developed an application containing these
characteristics for sharing surplus food.This appprovide a platform linking supermarkets
with food will expired soon and individual customers who want to buy food on discount.
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Abstract. The right to adequate housing is enshrined in the South African consti-
tution. Accordingly, social housing has been identified by the government as one
of the strategic interventions to be pursued in the delivery of housing services to
the poor. As public sector funds are limited, it is imperative to establish alternative
mechanisms for financing social housing investments.

A multiple case study approach reviewed social housing investment with
specific reference to how they were financed, the challenges faced and whether
there would have been a benefit in using alternative means of financing. This was
supported by a literature review as well as interviews with relevant stakeholders.

The results highlighted that funding for the sector is available primarily
through government grants and loan funding from national and provincial DFIs.
Private sector participants are willing to participate in the sector and have the
resources to do so. Nonetheless, there are concerns from private sector partici-
pants around the regulatory framework and the availability of collateral on fund-
ing provided to the sector. Social Housing Institutions (SHIs) also noted that the
SHRA should facilitate discussions on the development of ‘social housing agree-
ments’ with municipalities that enable access to land, provide waivers on bulk
contributions and afford SHIs rebates on municipal rates and tariffs. Successful
delivery of social housing is dependent on both the private and public sector, sturdy
institutions and a functional regulatory framework.

Keywords: Social housing · Financing · South Africa · PPPs · Guarantee funds ·
Bond schemes · Structured finance · Tax incentives

1 Introduction

The right to adequate housing is enshrined in the South African constitution (Parlia-
ment of South Africa 1997). In the new democratic South Africa, the government has
prioritised the right to housing and social housing has been formally identified as one
of the key pillars in addressing this challenge (Department of Housing 2004). However,
the economy is increasingly faced with a constrained budget public sector funds are
limited. Therefore it is imperative that innovative and sustainable solutions to funding
social housing investments be explored and implemented.
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2 Literature Review

2.1 Potential Impact of Social Housing in South Africa

Social housing is defined by the Social Housing Act of South Africa No. 16: 2008
(hereon referred to as the Social Housing Act) as “a rental or co-operative housing
option for low to medium-income households at a level of scale and built form which
requires institutionalised management and which is provided by social housing institu-
tions or other delivery agents in approved projects in designated restructuring zones with
the benefit of public funding as contemplated in the Act” (Parliament of South Africa
2008). It has the potential to address multiple socio-economic challenges. These include
delivering spatial integration and restructuring of South African cities, catalysing urban
re-generation and hastening local economic development whilst creating a safety net
for citizens that neither qualify for free government housing nor can access mortgage
financing (Department of Human Settlements 2005).

While real estate and infrastructure are key drivers of economic growth, conversely
they can also contribute to the poor performance of the economy in locations where there
is a lack of adequate infrastructure. This is particularly evident in previously busy and
dominant urban areas, where poor maintenance, changing trends and socio-economic
factors result in businesses relocating to desirable locations elsewhere (Nel 2001). The
impact of this urban decay can have a debilitating effect on the local economy of an
area through a loss of revenue to the local authority, high unemployment and increasing
crime. However, through urban regeneration and gentrification, local authorities have
the means to reverse the trend of urban decay and create vibrant growing cities (National
Association of Social Housing Organisations (NASHO) 2012).

Social housing provides local authorities with a means to densify cities and locate
populations in areas with existing infrastructure, minimising the need for new infras-
tructure (National Association of Social Housing Organisations (NASHO) 2012). As it
is ideal for low to middle-income groups with constrained incomes, it means that this
demographic could constitute a ready-made labour force which can lure businesses back
to the city (Samara 2005), while adding revenue to local authorities through rates and
taxes.

Social housing can play a role in addressing inequality by providing a safety net
for the poor (National Association of Social Housing Organisations (NASHO) 2012).
At low-income levels, housing and transport costs constitute a significant portion of a
household’s budget. They are closer to economic opportunities and do not allocate a
significant portion of their household budget to transport costs which then allows them
to allocate more funds to education and healthcare (Swilling 2006).

2.2 Social Housing Financing Model Applied in South Africa

While social housing investments are developed and managed by private entities (both
for-profit and non-profit companies), a sizeable portion of the funding comes from gov-
ernment (The Government of the Republic of South Africa 2012). The remainder of the
project financing will have to be sourced from either debt or equity and relies on the
financial strength of the social housing project sponsor. Loan financing is likely to come
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from commercial banks and DFIs which charge market rates. This type of commercial
funding is often inappropriate both in terms of tenure and pricing for SHIs, more so new
entrants. It is these funding challenges that are highlighted as hurdles in the delivery of
social housing projects (Centre for Affordable Housing Finance in Africa 2012). The
Social housing funding structure in South Africa consists of capital grants (55%–60%),
Debt portion (25%–30%) and Equity (10%).

2.3 Shortcomings of Financing Social Housing in South Africa

2.3.1 Supply-Side Constraints

Growth in the social housing sector has meant that there is an ever-increasing number
of social housing projects requiring funding from the SHRA. To address these social
housing projects limit the number of units which negatively impacts the economies of
scale a social housing project can achieve and net operating income generated. This
compromises sustainability in the long run (Centre for Affordable Housing Finance in
Africa 2012).

Furthermore, the subsidies provided result in the SHRA retaining the first mortgage
bond in the event of default. As this is contractually binding on the SHI and is also catered
for in the Social Housing Act, a conflict arises as commercial lenders the mortgage bond
that a lender would register against the property typically does not recognise the SHRAs
right as espoused by the Social Housing Act (Centre for Affordable Housing Finance in
Africa 2012).

2.3.2 Demand-Side Challenges

Credit risk is a concern in social housing given that the target market for this type of
housing is already financially constrained, making them more susceptible to default.
Financial institutions highlight this risk as one of the key reasons for the lack of appetite
in financing social housing projects, especially as they require expert tenant and property
management (Centre for Affordable Housing Finance in Africa 2012).

Social Housing tenants are allocated units based on their income bands. These bands
are determined as per the gazetted legislation. Both bands (primary and secondary) at
present do not increase with inflation and this becomes a challenge when a tenant leaves
the unit. At this point, the SHI is required by law to replace the vacated tenant with one
whose income is within the gazetted income bands. This may not be financially feasible
as the rent would have increased by inflation over the years (Centre for Affordable
Housing Finance in Africa, 2012). In this instance, the SHI is required to reduce the
rental to accommodate the new tenant or pay back the subsidy to the regulator. This is
not financially feasible as it results in a misalignment of income and costs impacting
the ability of the SHI to repay their debt obligations. Commercial property is attractive
from a lenders perspective in that annual escalations are often guaranteed in the lease
agreements. Therefore lenders are assured of an increasing annuity that can be used to
repay the debt. In the absence of this, lenders view the social housing project as being
riskier and will either charge a higher interest or not provide debt funding (Colwell and
Park 1990).
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2.4 Alternative Financing Mechanisms for South Africa

The models discussed below are applied in countries where the social housing sector is
mature and stable relative to South Africa. The models may provide an alternative to the
challenges posed above.

2.4.1 Public-Private Partnerships (Model 1)

The UK social housing sector is similar to the South African social housing sector in
that there exists state support in the form of capital grants. In 2014, these constituted
approximately 25% of the total project cost. The remainder is sourced from private
sector funding with state-funded subsidies contributing a small portion. This “Public-
Private” financing model seems to be adaptable to macro changes in the economy due
to the collaborative effort of both the public and private sector (Williams andWhitehead
2015). Such a model may be suited to the South African context.

2.4.2 Bond Schemes (Model 2)

In Austria, the bulk of funding for projects is sourced from sales of specialised bonds
known as Housing Construction Convertible Bonds (HCCB). These bonds are issued
by designated Special Purpose Vehicles (SPVs) known as Housing Banks who operate
within a pre-determined legislative criterion to ensure that operating costs are minimised
(CECODHASHousing Europe 2009). Such innovative bond schemes provide incentives
for investors and preferential regulatory charges for participating institutions thereby
crowding in commercial funding.

2.4.3 Guarantee Funds (Model 3)

The Dutch social housing sector has a three-tier collateral structure where the first two
structures act as “Guarantee Funds”. The first tier is the Central Housing Fund (CFV)
a public entity whose role is to monitor the financial and operational performance of
housing institutions. The second is the Waarborgfonds Sociale Woningbouw – Social
Housing Building Guarantee Fund (WSW) an institution created by the housing insti-
tutions with a single capital injection by the state for the purpose of facilitating access
to financing at favourable interest rates. The final one is the state (local authority and
national government), who in the event that the first two tiers are unable to assist, step
in on an equal basis to bail out the institution (CECODHAS Housing Europe 2009).
A similar system would strengthen the social housing sector in South Africa from a
financing perspective.

2.4.4 Tax-Incentive Driven Model (Model 4)

All models applied in Austria, England, Netherlands and France, in particular, have an
element of state support through the use of tax incentives. Thesemodels include the use of
tax-free savings accounts, rebates onVAT,municipal taxes for social housing investments
and tax-breaks for institutional investors who provide funding for social housing. Such
“Tax-incentives” could be applied in the South African context (CECODHAS Housing
Europe 2009).
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2.4.5 Structured Finance Model (Model 5)

TheAustrianmodel in its entirety is made up of equity from developers of social housing
units, state-sponsored supply-side subsidies and specialised bonds that offer investors
incentives and favourable commercial loans. Through this bespoke “Structured Finance”
model, Austria has managed to achieve an inclusive housing sector with quality accom-
modation for close to the entire population while maintaining public sector expendi-
ture within the average of peer European countries (Amann and Mundt 2010). Further
analysis is warranted to determine which elements may be applicable in South Africa.

3 Research Methodology

A multiple case study approach was employed, where selected social housing invest-
ments were reviewed with specific reference to how they were financed, the challenges
faced and whether there would have been a benefit in using alternative means of financ-
ing. This was supported by a literature review on the subject of financing of social
housing investments in different countries as well as interviews with stakeholders who
are involved in the activities and processes related to the financing of social housing
investments in South Africa.

4 Data Analysis and Results

A total of 10 semi-structured interviews with participants from the social housing sector
were conducted and participants were grouped into four categories based on their roles.

Regulator Perspective
The interviews highlighted that model 1 was viewed as a viable alternative financing
mechanism. This was primarily based on the fact that the current funding model already
had elements of a PPP. Furthermore more, model 4 was also considered an option as it
can also be combined with model 1, particularly where the municipality can assist with
the provision of land and preferential rates and taxes for social housing projects.

Private Funders
Private funders asserted that model 5 is currently the model being applied in social
housing for projects that qualify for private funding with the only differences being the
limited collateral as lenders are not permitted to dispose of the property in a default
scenario. Model 1 was considered an alternative depending on the strength of the cash
flows. Model 3 was also viewed as an attractive proposition as it would address the issue
of collateral upon default. However private funder participation would depend on the
terms and conditions tied to the guarantee.

Development Finance Institutions (DFIs)
The main theme from the participants emphasized that the current model which has
elements of model 1 and is largely structured in the same way as model 5 was the best
alternative. Opportunities to improve the efficiency of the funding process did exist,
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primarily with respect to collaboration between the Regulator and DFIs and having a
more formalised engagement. Both were of the opinion that models 2 and 3 were not as
appropriate as model 1 and 5, however, the one participant noted that model 2 may be
feasible if it was implemented on a larger scale which at present is not possible as the
sector is small.

Social Housing Institutions (SHIs) and Industry Organisations
Participants responded positively to model 4, highlighting that benefits which included
a waiver of bulk contributions during developments and rebates on tariffs and municipal
taxes would enhance the current financing model. Similarly, model 1 enjoyed the sup-
port of all participants with the exception of one participant that was concerned about
the interference of municipalities in operational matters. This resonated with the SHIs
general view that a clear and concise framework should be developed where the benefits
accruing to social housing projects are clearly articulated and roles and responsibilities
defined when implementing model 1. Participants were least supportive of model 3 not-
ing that the state was already supporting the sector extensively and that the guarantee
fund should rather be set-up to support growing SHIs and be capitalised by larger SHIs
that have received state support in the past.

5 Conclusion

It was established that while funding for the sector is available, Private Funders have
not participated in the sector for a number of reasons which include, but are not limited
to restricted collateral conditions on loans advanced, restrictive regulations and poor
delivery capacity.

Stakeholders interviewed were of the view that SHRA should play a central role
in the establishment of ‘social housing agreements’ that clarify roles and responsibil-
ity and ensure better collaboration between stakeholders. In this regard consistency of
application as it relates to the rules, obligations and rights was identified as a key reason
for the preference toward such a model.
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Abstract. On July 1st, 2019, Shanghai officially launched a series of institu-
tional arrangements related to garbage classification. According to statistics, the
proportion of participation is less than 20%. The choice of garbage classifica-
tion in Shanghai has become an obligation that must be performed, which is
an inevitable result of the development of society. Therefore, this study aims to
improve the Shanghai municipal waste service system from the perspective of user
experience. The design of the thesis consists of the following three steps:

(1) Investigate currentmunicipalwaste services. (2)Develop amodel for urban
waste services through service system design methods. (3) Tools for service sys-
tem design include accompanying observations, questionnaire surveys, personas,
stakeholder maps and other practices for the design of urban waste service sys-
tems. This design considers the optimization of urbanwaste systemswith a service
design method, which has certain reference significance for urban development
and sustainable development.

Keywords: Garbage classification · Service design · Sustainable design · Urban
development

1 Background

Driven by the economic philosophy of exponential growth in consumerism, the avail-
ability, complexity, and rapid manufacturing of consumer goods are creating highly
unsustainable levels of “waste” output. These all point to the urgent need to reshape how
waste is managed [1].

In the 20 years of the 21st century, China’s huge economic and social increase
has also brought an increasing amount of waste. Urbanization, population growth, and
industrialization are the three main reasons for the substantial increase in China’s total
waste production [2]. However, the waste classification and the collection method is
a waste source treatment method commonly used in developed countries. In the past,
China hasmainly collectedwaste bymixedwaste collection and thenprocessed it through
simple landfill and direct incineration. Such a treatment method not only occupies a large
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number of land resources, but also generates harmful gas and permeate, which causes
serious pollution to the environment, at the same time, it is easy to breedmosquito and fly
alongwith the bacteria, and there is a potential threat of spreading infectious diseases [3].
Relevant data shows that China’s waste accumulation is about 6 billion tons, and it is in a
continuous upward trend, and China’s development has brought unprecedented growth
in waste. The 18th National Congress of the Communist Party of China has proposed a
series of new concepts, new ideas and new strategies centered on Xi Jinping’s ecological
thinking. Promoting garbage classification is the only way for China to promote the
construction of ecological civilization, and it is also an important goal for government
departments to improve urban life.

2 Urban Waste System

Since July 1st, 2019, Shanghai has promulgated the “most stringent” domestic waste
management regulations. After advocating it for more than 20 years, Shanghai took the
lead in incorporating garbage classification into the legal framework and established
China’s strategy for achieving sustainable development. Researcher Liu Xinyu said,
“The significance of this legislation is to transform the past voluntary environmental
protection actions into legal obligations that every citizen should fulfill.” [4]. Waste
collection refers to the activity of transferring the waste from the main disposal site
to a treatment plant. In order to determine the selective collection system, it must be
considered There are many important technical, economic, environmental, and legal
factors related to the place where the event takes place [5]. Therefore, there is no single,
universal policy that applies to all cities. Given this, this article also only addresses the
Shanghai Municipal garbage classification System Discuss with policies in-depth, and
only for reference to other cities.

2.1 Figures Regulations of Shanghai Municipality on the Management
of Domestic Waste

The regulations clearly define the responsibilities of all parties in the formulation:
garbage producers, management responsible persons, government departments, collec-
tion and disposal units, social organizations, etc. A clear classification standard, incen-
tive and punishment systems are established simultaneously, a “green account” reward
mechanism is set up, fines are imposed for mixed operation of garbage, and fixed-point
fixed-time household garbage is implemented for residential communities and enterprise
units [6].

2.2 Garbage Classification Policies in Other Countries

2.2.1 Garbage Classification in Japan

Japan’s meticulous waste classification also originated in the 1970s, and the long-term
dependence on a large number of waste incineration treatments had a huge impact on
Japan’s environment.
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In 2000, Japan clarified the responsibilities that governments and companies have
assumed as citizens for garbage disposal and set various A special bill.

In addition, Japan has compiled detailed classification manuals and guides. The
Japanese government also attaches great importance to environmental education for
primary school students. Therefore, Japan has formed an environmental protection edu-
cation system mainly led by the government and supplemented by social responses
[7].

2.2.2 German Garbage Classification

At the beginning of the 20th century, Germany began to advocate the implementation of
waste separation by citizens. High recovery and recycling rates can be attributed to the
following four aspects:

1. Using economic leverage to curb waste production [8].
2. The management system of the government and state-owned enterprises, garbage is

the government’s public resource, and the government is also a reliable guarantee to
solve the problem of garbage.

3. Strict rule of law: The strictness of law enforcement for the illegal disposal and
classification of garbage in accordance with regulations has also strengthened the
self-discipline of citizens.

4. PET deposit refund system. This is a deposit that the German government is levying
on recyclable materials.

3 Methodology of Product Service System Design

The international environment and growing user demand have encouraged companies
to innovate discover new business opportunities. Under this circumstance, in the past
two decades, many companies have linked services to their offline products in order to
create benefits for customers. This is called Product Service System (PSS) [9]. Morelli
modified the logical design sequence used by Ulrich and Eppinger for service design.
The PSS design process includes value acquisition, market analysis, product service
system definition, usage analysis, solution modeling, testing, and final system definition
in a total of seven stages [10].

In view of the problem of urban waste, during the past time and practice, scien-
tific research has also tried to find technical solutions from smart garbage classification
equipment, promulgated related policies and laws and propagated through different
media channels. However, the user’s feelings were ignored. This article mainly pro-
poses the following service design models based on the studies of the above schol-
ars: Define requirements—system role analysis—service system construction—service
system design—evaluation and optimize the design of the processes of urban waste
service.
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4 Urban Waste Service Design and Process Exploration

4.1 Definition Stage

The definition stage includes determining the target user, user needs, user pain points,
and design goals. The designmethods include: accompanying observationmethod, ques-
tionnaire synthesis method, and building a persona model. The research method uses
qualitative and quantitativemethods to deeply explore the user’s pain points and demand.

4.1.1 User Research

Accompanying the observation method is one of the methods of user research in service
design, which aims at a more intuitive collection of information such as the research
environment and social environment. In the design of the urban waste service sys-
tem, researchers define the problems of residents in the community during the garbage
disposal process as well as recording unconscious behaviors and problems.

Based on this, a questionnaire was made, aiming to have a deep understanding of
the garbage classification of 50 residents.

4.1.2 Demand Analysis

The questionnaire population was concentrated between the ages of 28 and 45. Through
the survey data, it was found that 84% of Shanghai residents currently have some sort-
ing problems in garbage classification, of which 73% of the users finally guided the
classification through online platforms and searched online for information on waste
classification.

After comprehensive understandings of the questionnaire surveys and in-depth
interviews, the user needs are summarized into the following four points:

Information acquisition—auxiliary waste treatment—feedback channels—material
rewards.

4.1.3 Persona

According to the analysis of the data results in the previous user research, the user
group is roughly divided into three groups: including office workers who live alone,
housewives of three families, and garbage managers in community services. Different
characteristics of people have different needs and service scenarios. The garbage classi-
fication of the three types of users is summarized through character analysis along with
their needs and expectations. It includes classification guidance for spam information,
convenient or knowable location information, strict regulatory windows. There are also
ways to increase user satisfaction: feedback channels for waste disposal, on-site service
for domestic waste, and convenient access to reward mechanisms.

4.2 Service Scenario Analysis

The service scenario analysis of urban garbage service design is mainly applied to the
design tools of user journeymaps. Visualize the user’s complete experience of behavioral
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processes and the goals they expect to accomplish in a specific time and space. The
touch-points resulting from user and service contacts constitute a completed journey.

4.2.1 Analysis of Contact Points in the Waste Sorting Process

Due to the diversification and non-continuation of the classification policy process in
Shanghai, most residents are confused about the type of waste and affected the enthu-
siasm of residents. The instability of the policy not only caused a waste of policies and
social resources but also affected residents’ trust in the government. Besides, the dis-
semination of classified information is also relatively limited and lacks consideration of
actual application scenarios. The lack of residents’ knowledge of garbage classification
has also greatly affected the enthusiasm of user participation. Garbage sorting facilities
are the basic conditions for implementation. The lack of sorting bins in public areas has
greatly reduced residents’ enthusiasm.

4.2.2 User Journey Map

Draw the persona model on the user journey map, sort out the key factors that affect the
user experience, and come upwith five opportunity points to achieve a better urbanwaste
service system, including guidelines for garbage classification, a positioning system for
waste equipment, assisted garbage disposal and recycling and positive feedback window
(Fig. 1).

Fig. 1. User journey diagram of urban garbage.

4.3 Service System Construction

One of the characteristics of service design is the systematic nature of the design, includ-
ing design objects, interaction methods, and related cooperative roles. These include
service recipients, service providers, users, platforms, governments, merchants, garbage
managers, recycling companies, waste treatment plant. Set up focus groups to discuss
and draw a visual chart of the interests between these groups. The service process is cen-
tered on the urban waste service platform to achieve circulation between various service
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systemmodules. Users realize their needs through the platform and get rewards and pro-
vide feedback. The platform receives funds from brand partners to promote and reward
users. The government provides financial assistance to garbage recycling companies
and brand partners and provides equipment support to recycle garbage data provided by
enterprises. The platform analyzes user life data for the government. It helps to realize
the concept of sustainable development, build a green city together and enhance the
sense of social responsibility of residents (Fig. 2).

Fig. 2. Stakeholder map.

4.4 Service System Design

4.4.1 Construction of Urban Waste Service System

Based on the analysis of the problems, needs, and opportunity points mentioned above,
the five major function points of the service system platform are summarized: informa-
tion query, garbage service, entertaining, green data and recommendation evaluation.
And the concept of divergence is carried out in the form of focus groups. That is how
we build the following app functional architecture.

4.4.2 Service Platform Design

In the design stage of the city garbage service app, the main color adopts a light and
bright green gradient to match the user’s psychological expectations for sustainable
green behavior. The functions are mainly search guides, appointment garbage pickup
services, fun education, and personal data management (Fig. 3).

4.5 Test

Usability test
Usability testing is based on iterative design. By using interactive prototype testing
software to conduct usability testing of the design solution, it guides the target user
and the designer to evaluate the design. During the testing process, the user’s touch
points, hesitation, hidden requirements in the test and feedback evaluation are taken into
consideration and recorded.
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Fig. 3. Urban waste service platform design.

Ten volunteers were selected for testing. The volunteers generally expressed their
surprise and satisfaction with the garbage image and voice recognition functions, the
trash can positioning function and the number of gold coins in the personal account
were the main points of interest for users. And they also expressed expectations of the
functional area of analysis of quality of life through garbage data.

On the technical level, users mentioned how to measure the wet waste, and whether
the on-site service standards meet the scope of the user’s responsibility, and whether the
waste disposal enterprise can achieve commercial closed loop with human, material and
government subsidies.

Finally, the information in the test is combed and analyzed, and the problems and
deficiencies in the service process are modified and improved.

5 Conclusion

It will take a long time in Shanghai to realize the goal of reducing waste, garbage classi-
fication, and sustainable development, regardless of policies, systems, and technologies.
The main reason for this is that it takes a long-term process to cultivate people’s bottom-
up awareness of garbage classification. This article mainly uses the design method in
the service system design from the perspective of improving the user experience to gain
insight into the problems and opportunities in the classification and treatment of munic-
ipal waste and builds a service system that meets the needs of users and the government
system under the Shanghai municipal waste classification system. However, it lacks a
certain amount of technical support and there are still some shortcomings in improving
satisfaction. In general, Shanghai’s garbage classification system has room for develop-
ment and it also provides a certain reference value for the cultivation of awareness of
urban garbage classification and the implementation and optimization of policies.
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Abstract. The present research work has the purpose of identifying which are
the key elements within the municipal governments in Mexico, which could be
considered as the most significant areas of opportunity whose strategic attention
would be a better performance in the fulfillment of their constitutional attributions,
in the promotion of public policies capable of integrating the realities of its inhab-
itants and their communities, but also capable of incorporating into them actions
and commitments derived from national and global agendas, also playing with
the above, a more active role in the scene international contributing successful
experiences in its institutional work.

Keywords: Municipal government · Sustainable development · Local
development

1 Introduction

From the existing bibliography, which exposes the current situation of disadvantage
in which the municipal governments in our country have been found, and the variety
of reasoning that reflects the need to find the different causes of this weakening, there
are exogenous elements and endogenous, which must be identified and analyzed to be
able to measure in their fair dimension how they have impacted on the institutional
capacities of municipal structures and especially on their results. Within the exogenous
elements, due to its level of importance for the main objective of this investigation,
since it has been considered as the main factor of the negative or positive impact on the
institutional results of the governments in Mexico [1], and particularly on the municipal
governments, is the historical-cultural scheme of the centralization of public resources
and certain institutional policies that derive from other instances of authority. For which,
this work is intended to capture this dynamic in general, to know its level of impact on the
operation of municipal governments andmunicipalities in general. It is about identifying
and demonstrating that within the institutional powers of municipal governments there
are additional elements that could be used to make a proposal for improvement. To this
end, the focus is then on the endogenous elements of the same municipal structures,
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of which the own strengths that arise from their constitutional powers and their own
resources (human and non-human) are considered for this investigation, as well as other
strengths and advantages of the municipalities.

2 Framework

While in the international arena [2] the global dynamic evolves vertiginously towards
large-scale and even survival objectives of the communities, with the Sustainable Devel-
opment approach, which proposes a holistic articulation between social development
with economic and environmental development, and an Agenda Global, “the 2030
Agenda” that includes seventeen Sustainable Development Goals (SDGs) [12].

This Agenda despite having already been signed and ratified by the Mexican State
since 2015, has international commitments that are hardly intended to be fulfilled due to
lack of proposals that includemunicipalities as key elements of these inclusion processes,
and in these commitments, and where the internal dynamics of their own at the national
level are often the main causes of this omission, but other times they are the same limited
capacities of those who direct these planning and execution processes in municipal
governments.

The Global Agendas [3] are currently far removed from theMunicipal Agendas. The
most serious thing is that the main reason for this divergence is due to ignorance of its
existence. Indeed, currently those who make up the municipal governments in their vast
majority continue to ignore the 2030 Agenda and the SDGs. Or they simply perceive it
as commitments that must be fulfilled by other levels of government, not by municipal
authorities. Although SDG issues seem not to be the responsibility of the municipal
sphere, the fact is that they are of concern, and of the responsibility of any human being,
and those who integrate municipal governments in turn seem not to be aware of this
concern.

In Mexico [4] most governments, especially at the municipal level, face conditions
of electoral temporality, of commitments established and conditioned by other levels of
authority,with interests that are often not necessarily those of themomentumof the devel-
opment of their communities, lacking knowledge and vision regarding the functioning
of the public administration, and do not say on the issues of Development. Paradoxically,
municipal governments have become “entities of immediate reaction” because they are
the closest spaces to their citizens. But also, those who receive all the concerns of prob-
lems generated by other institutional entities, but also the proposals for the solution of
a citizenship to which they are also due, and with which they committed. A citizenship,
which is their biggest criticism, but also, if incorporated into decision-making, can be
your best ally. That is why this research will propose innovative citizen participation
mechanisms, as another of the key elements in strengthening the institutional capacities
of municipal governments.

The great advantage unlike state [5] national and even government governments
does not say international organizations. It is also in the municipalities, where it is for
this reason, that the importance of seeking a strategy that addresses this is the one that
is closest to the citizens is highlighted and its most important function is reflected in
being the “eternal managers” before the levels superiors of authority, investing most
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of their time in these tasks. And it is of little use if a new ruler arrives at the head of
the municipality, with leadership, knowledge and vision, when he does not have the
budget, or the trained team of suitable public servants, with the knowledge, experience
and vision necessary to be able to Design Municipal Development Plans according to
the new realities of the increasingly informed society and of an increasingly demanding
citizenship of the behaviors and results of their governments.

3 Model and Methodology

This research is based on the tools provided by INAFED and ADM. And specifically, in
the work carried out in the five municipalities during the years 2016, 2017, and 2018,
during which, the ADM Program, was the only one that so far has been able to address
throughout the country along with municipalities, issues related to their performance,
directly identifying the relevant aspects of the municipal issue. From the Typology
defined in the DCS, the Dictionaries of Labor Competencies (DCL), the Dictionaries of
Professional Skills (DCP) and the Dictionaries of Research Competencies (DCI) will
be generated; where in each of them the evaluation of product satisfaction is established
according to the initial objectives by the Technical Committee (TNM-ITT), before being
delivered to each participating Institution. Currently, Labor Skills Standards have been
established by CONOCER from level 1 to level 5 (UNESCO-ISCED), this proposed
methodology includes the development of Professional and Research Competencies at
levels 6, 7 and 8 corresponding to the bachelor’s level Master and Specialization, and
Doctorate. The definition of the Typology of the Dictionaries of Sectorial Competen-
cies requires establishing a DCS Typology, for which the development of a Technical
Committee (specialists) that follows up the Planning stages is contemplated, Project
Development and Evaluation, being staff of the institutions that will make up the Certi-
fication and Evaluation Entity (ECE). The methodological basis for the definition of the
DCS is the Fifth Systemic Helix QHS [6], which requires the participation of the rep-
resentatives of the different sectors involved such as Government, Education, Business,
Associations-Clusters and Consultants-Society; for the development of this methodol-
ogy, it is necessary to consider and include the analysis of the competitiveness indicators,
which are the pillars that affect each sector, thereby identifying the variables that affect
and good regional, national and international good practices; as well as the explicit con-
sideration of public policy programs that affect the strategic sector in question to add
and align efforts to identify and close the sector gap between the present and the ideal
considered in the National Development Plan.

For the advancement and fulfillment of the SDGs, the participation of municipal
governments is essential even though they are not explicitly in their constitutional powers
in the limited Article 115 [7]. The different instances can support and contribute to the
achievement of the agenda objectives national and also global, as is the case, but above
all it is your responsibility to do so. In almost all SDGs, [8] such as climate change and
its effects, care of the environment, care of the seas and rivers, care and sustainable use
of water, guarantee access to sustainable energy, guarantee sustainable consumption and
production modalities, equality Among the genders, including sustainable cities, etc.,
the municipalities can collaborate and include actions within their planning [9]. in some
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of a limited way, but in the vast majority definitely the municipal structures can do much
more, as long as the Areas of opportunity for institutional strengthening.

Currently in Mexico [10], there is no strategy that while a global agenda perme-
ates very slowly, and of which several are not described or included in any plan or
program and that are of human survival, resulting from true very complete research
processes, strengthen the means of execution, and revitalize the global alliance for sus-
tainable development. Of paramount importance, for this investigation, since in order
to understand the dynamic so wide within which the municipalities perform, and that it
could be considered as a “hybrid between endogenous and exogenous”, it is the subject
of coordination mechanisms inter-governmental organizations, for which the National
Institute for Federalism and Municipal Development (INAFED) [11], and its work in
Baja California with the five municipalities are considered.

4 Conclusions

From the structure and information of the Municipal Development Agenda (ADM),
implemented in Baja California, the basis for the design of the methodology of this
research emerges, as its fundamental objective. Regarding the design of a new Develop-
ment Model in the municipalities, it is sought at all times to propose a model that serves
as a guide to be able to design the municipal development plans and that can at the
same time serve as the new model must have a global vision and municipal, articulated,
sustainable development, which incorporates in addition to the powers of an anachro-
nistic Article 115 Constitutional, harmonize and articulate coherently and holistically,
an orientation towards Sustainable Development.

The holistic articulation between the social, economic and environmental level,
which involves the care of the environment, drives agendas where the great themes
of survival and development of all the communities in the world are incorporated, such
as the Sustainable Development Goals (SDG), in our country, the visions continue to be
short-term, largely ignoring governments at their different levels of authority, continu-
ing to implement policies of government work, which when it is especially inverted is
the key, risky but realistic, the global agendas can mainstream the MDGs, and become
mandatory principles, together with human rights, the objectives of the peoples are rel-
evant, if it is about the survival of humanity, and be a responsible society, with future
generations. Municipal governments in an anachronistic federalist scheme, and a simu-
lated autonomy, between cultural aspects and centralism, municipal governments have
to survive and depend.

From theADMmethodology, the concept related to Institutional Development, Plan-
ning and Environmental Care is fundamentally rescued, to propose the methodology that
will be used in this research, andwill address the internal and external vision in the policy
analysis of issues of public administration and public policy where the planning of the
territory becomes one of the twomost important elements of theMunicipal Development
Model that is intended to be proposed.

When considering the complexity of the municipal scenario in Mexico, in terms of
its sociodemographic, cultural, geographical, regulatory, etc. characteristics, likewise,
in terms of an operational reality, this investigation considers as a case the five munici-
palities of Baja California: Tijuana, Mexicali, Ensenada, Tecate and Playas de Rosarito.
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For which, the results generated later will be used through the QHSMethodology define
the institutional methodology to identify the AST (Situational Work Analysis) and carry
out in parallel the Skills Sector Studies in the different strategic sectors with the pur-
pose of designing the Case Studies as teaching material for the Dictionaries of Sectorial
Competencies (DCS) and their respective Dictionaries of Labor Competencies (DCL),
Professional Competencies (DCP) and research (DCI); with the purpose of achieving
an impact on competitiveness and innovation from Technological Higher Education
and sector competitiveness according to the strategic axes of the National Development
Plan 2018–2024. The proposed requirements for certification processes are presented in
Table 1 as a first approach to the product of this applied research.

Table 1. Proposal of requirements for certification processes

Certification level Labor, professional and
research

Requirements 1 2 3 4 5 6 7 8

Education ✓ ✓ ✓

Experience ✓ ✓ ✓

Training ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Precertification 5 6 7

Professional ID ✓ ✓ ✓

Postgraduate ID ✓

References

1. Constitución Política de los Estados Unidos Mexicanos. Articulo 115. [fecha de consulta 30
de enero de 2010]. Disponible en. http://www.diputados.gob.mx/LeyesBiblio/pdf_mov/Con
stitucion_Politica.pdf

2. Instituto Nacional para el Federalismo y el DesarrolloMunicipal. Disponible en. https://www.
gob.mx/inafed

3. The Global Competiviness Report 2019. World Economic Forum. Disponible en. http://
www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf

4. Estudios económicos de la OCDE. México 2018. OCDE. Disponible en
5. https://www.gob.mx/shcp%7Cgacetaeconomica/documentos/estudios-economicos-de-la-

ocde-mexico-2019-ocde
6. Presentación del Estudio Económico de México 2019. OCDE. Disponible en. https://www.

oecd.org/economy/2019-economic-survey-of-mexico-may-2019-sp.htm
7. Martínez Gutiérrez, Rodolfo, Quinta Hélice Sistémica (QHS), un método para evaluar la

competitividad internacional del sector electrónico en Baja California, México. Investigación
Administrativa [en linea] 2012, (Julio-Diciembre): [Fecha de consulta: 20 de agosto de 2019]
Disponible en: http://www.redalyc.org/articulo.oa?id=456045338003, ISSN 1870-6614

8. Articulo 115 de la Constitución de los Estadidos Unidos Mexicanos. https://www.gob.mx/
inafed/articulos/24-de-enero-de-1917-se-aprueba-el-articulo-115-constitucional-que-instit
uye-el-municipio-libre-en-mexico

http://www.diputados.gob.mx/LeyesBiblio/pdf_mov/Constitucion_Politica.pdf
https://www.gob.mx/inafed
http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://www.gob.mx/shcp%257Cgacetaeconomica/documentos/estudios-economicos-de-la-ocde-mexico-2019-ocde
https://www.oecd.org/economy/2019-economic-survey-of-mexico-may-2019-sp.htm
http://www.redalyc.org/articulo.oa?id=456045338003
https://www.gob.mx/inafed/articulos/24-de-enero-de-1917-se-aprueba-el-articulo-115-constitucional-que-instituye-el-municipio-libre-en-mexico


Dictionary of Competencies for Sustainable Development 317

9. Preparando a las entidades federativas para la competitividad: 10 mejores prácticas. Gómez
MacFarland Carla A. (2017). Los planes de desarrollo municipal enMéxico y la participación
ciudadana. Un análisis del marco jurídico. Boletín Mexicano de Derecho comparado. Scielo.
Disponible en. http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0041-863320
17000301149

10. León Guzmán, F.: La Planeación del Desarrollo Municipal en México. Disponible en. https://
www.gestiopolis.com/planeacion-desarrollo-municipal-mexico/

11. Revuelta Vaquero, Benjamín (2013). Acciones Locales de Impacto Global enMexico. Scielo.
Disponible en. http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-214720
13000200010

12. ONU. Objetivos de Desarrollo Sostenibles[ Fecha de la Consulta 29 de enero de
2010]. Disponible en: https://www.un.org/sustainabledevelopment/es/2015/09/la-asamblea-
general-adopta-la-agenda-2030-para-el-desarrollo-sostenible/en cuanto a una realidad oper-
ativa, esta investigación considera como caso a los cinco municipios de Baja California:
Tijuana, Mexicali, Ensenada, Tecate y Playas de Rosarito

http://www.scielo.org.mx/scielo.php%3fscript%3dsci_arttext%26pid%3dS0041-86332017000301149
https://www.gestiopolis.com/planeacion-desarrollo-municipal-mexico/
http://www.scielo.org.mx/scielo.php%3fscript%3dsci_arttext%26pid%3dS1870-21472013000200010
https://www.un.org/sustainabledevelopment/es/2015/09/la-asamblea-general-adopta-la-agenda-2030-para-el-desarrollo-sostenible/en


Mining Industry



Filling Method Implementing Hydraulic Lime
for Reusing Mine Tailings and Improve
Sustainability in Conventional Peruvian

Underground Mines

Pablo Altamirano-Soto1, Jorge Supa-Urrutia1, Humbero Pehovaz-Alvarez1,
Carlos Raymundo2(B), Nestor Mamani-Macedo2, and Francisco Dominguez3

1 Ingeniería de Gestión Minera, Universidad Peruana de Ciencias Aplicadas, Lima, Peru
{u201310590,u201213615,pcgmhpeh}@upc.edu.pe

2 Dirección de Investigación, Universidad Peruana de Ciencias Aplicadas, Lima, Peru
{carlos.raymundo,pcsinmam}@upc.edu.pe

3 Escuela Superior de Ingeniería Informática, Universidad Rey Juan Carlos, Madrid, Spain
francisco.dominguez@urjc.es

Abstract. Mining in Peru has existed for several decades, and for several years,
there has been no proper environmental management of the impact of this activity
on the environment and society in general, whether it be gas emissions, the pres-
ence of acidic water, or the generation of mining tailings. One of the most promi-
nent examples involve mine tailings; these are by-products of mining processing
plants and are stored in a dam known as a tailings dam. Like any extraction activ-
ity, mining generates large amounts of waste material that could become potential
risks to the environment and society. Using hydraulic fills, the mine tailings con-
tained in tailings dams could be reused. These fills seek to decrease the volume
of stored tailings to prevent any future dam collapses, as observed in Brazil with
the Vale mining company, where its tailings dam collapsed and caused more than
200 deaths.

Keywords: Mining tailings · Hydraulic filling · Hydraulic lime ·Mine closure

1 Introduction

This Currently, there are approximately 9000 environmental liabilities in Peru, which
have been produced by mining activities. However, owing to technological advances,
many mining companies have stopped using conventional techniques to mechanize
mines. Thus, the use of modern equipment with clean energy is incorporated in their
processes, resulting in less negative impact on the environment, not only within the min-
ing operation but also in the processing plant. This is where mining tailings from unused
materials are originated prior to being sent to a tailings dam. In the past, tailings were
deposited in places near the processing plant without considering socio-environmental
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factors. They were simply stored within the earth’s crust with no social, environmental,
or legal control. This generated a high rate of contamination, which is currently being
remediated to reduce their impact. However, Law 17752, Chapter II, Section 22 states
the following: “Discharging or emitting any waste, whether solid, liquid, or gas, that
may contaminate waters, causing damage or endangering human health or the normal
development of the flora or fauna by compromising their use for other purposes is hereby
strictly forbidden”. In accordancewith the guidelines put forth by the Energy andMining
Sector Policy, 1995, the PeruvianGovernment shall guarantee private investment but that
the conditions of respect for the environment within the mining-energy sector are met
thereby promoting the preservation of the environment in areas of intense energy-mining
activity to maintain an ecosystem that is suitable for the development of life.

2 State of the Art

In the mining industry, two types of exploitation methods can be identified: under-
ground and open-pit methods. In the underground method, the mining cycle is compris-
ing drilling, blasting, cleaning, transport, loading, support, and filling, wherein filling is
the final stage of the mining cycle for any underground mine. There are different types
of fillers: cemented filler, paste filler, detrital filler, and the best-known hydraulic filler.
Paste filler requires the presence of slurry to maximize the solid content [1, 2], as its
fine particles reduce the need to use large amounts of water. Furthermore, the water used
here does not need to be drained because it is consumed when hydrating the cement.

There are several terms associated with lime, both current and historical, which can
generate some confusion when referring to lime plasters and mortars. Understanding
the difference between hydrated lime and hydraulic lime appears to be, by far, the most
challenging distinction for most people. The prefix “hydrated” is a good clue that reveals
that both terms are related to water. First, hydrated lime is produced when limestone is
burned to produce lime, releasing CO2 gas. Second, hydraulic lime has the property of
hydraulicity, since they do not have any type of additive such as cements and have much
more resistance than a hydrated lime.

Hydraulic fillings favor production increases owing to the increase in efficiency
rises by saving time when filling the cuts. In addition, the use of conventional equipment
for transporting fillers is eliminated because only pipes would be used, these pipes are
considerably cheaper and faster than conventional equipment. Themain hydraulic filling
factor that influences the sustenance is the hydraulic filling that forms a uniform floor,
which helps to make the slab sustainable and usable in the next sublevel of exploitation.
It begins to fill the pit and look for the appropriate level of height, so that it is then
allowed to dry for several days. And good support was obtained [3, 4].

Currently, in Peruvian mines, tailings are part of the mining and ore concentration
processes. However, most of them contain elements that impact the environment. There-
fore, they must be reused, transported, and stored in dams, where their components
eventually settle at the bottom and the water is evaporated and recovered. Over time,
they have been reused in different mines to reduce their impacts [5, 6]. In most cases,
mine tailings are applied as hydraulic fillers. This process comprises obtaining mine tail-
ings that are produced from the concentrator plant and transferring them to a hydraulic
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filler plant where they are sorted based on the particle size [7]. The use of tailings as
hydraulic fillers is a more resistant and economic technique for supporting exploitation
works.

3 Collaborations

A new filling variant includes applying hydraulic lime to the traditional hydraulic fillers
to generate a new type of mining filler because filling is a critical activity during the
mine closure stage in the mining industry. Mine closure can be defined as the set of
activities to be implemented throughout the life cycle of the mine to comply with spe-
cific environmental criteria and achieve the desired social objectives subsequent to the
mining stage. It is a progressive process that begins in the first stage of the project with
the conceptual design and ends only when the specific closure objectives have been
permanently achieved [9].

Mine closure is crucial for mining companies, and Peru has a mine closure law that
requires all operatingmining units and projects to prepare and submit their corresponding
mine closure plans. The law also establishes that the mine owner must issue a bond
to cover mine closure costs, including possible long-term treatment and post-closure
monitoring activities [10].

In addition, there are two types ofmine closures: temporary and progressive closures.
The progressive closure is a scenario that simultaneously occurs with the operation stage
of a mine when components or part of a component of the mining activity is no longer
useful. As a result, it must be subject to closure activities such as demolition, filling,
and revegetation. Therefore, filling is a key element within progressive closures. The
temporary closure is when all operations within the mine are closed, and the mine
begins its final closing stage. Within this context, a new hydraulic filling design model
would receive considerable attention from mining companies owing to the inclusion of
hydraulic lime, which reduces the acidic water generated during the filling stage [11].

The application of hydraulic lime as a raw material for hydraulic filling is an inno-
vative method and would be the first instance wherein this filler variant would be used
in a Peruvian mine. The method originated as an idea to reuse mine tailings, which have
been considered an environmental problem for several years. Therefore, mine tailings
will be reused along with the hydraulic lime [11].

The proposed method repurposes mine tailings discarded by the mining concentra-
tion plant and is supported by the technical parameters of the mine tailing properties that
are to be used as raw materials for hydraulic filling. To make mine tailings available for
hydraulic filling, the quantity of tailings available from the same concentration plant and
their quality must first be determined. Simultaneously, the volume of the tailings dam is
reduced, thereby preventing future collapses (Fig. 1).
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Fig. 1. Applied methodology

4 Validation

4.1 Case Study

The application of hydraulic lime will be performed at the Santa Filomena mining
company, located in the city of Arequipa, Peru. This company is one of the primary gold
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producers in the country. The company currently has large quantities of mine tailings
and has not determined the correct way for reusing them. In addition, they use a type of
debritic filler to support their exploitation works. The mining company produces 2560
tons of mining tailings per day, which means that for every 500 tons of ore extracted,
2560 tons are obtained [3].

4.2 Initial Diagnosis

The Santa Filomena mining company exhibits the following local geology: where
igneous and volcanic rocks emerge and there is residual soil on the surface as a result of
the intense weathering to which the rocks that emerge in this area have been subjected.
The igneous rocks that constitute the foundation of the concession are composed of
intrusive Granodiorite, Diorite, and Tonalite rocks with medium-to-thick grain consol-
idations. These rocks can be seen in the fields, constituting the mountain mass where
mineral gold structures are housed, implying that no samples are obtained from nearby
lime quarries. Therefore, hydraulic lime will be obtained from local suppliers [12].

The method is chosen based on the mineralization and the deposit properties of
the Santa Filomena mine site. The mining method used in the mining company is the
“Selective Upward Cut and Fill”, with a mining capacity of 900–1000 tons per month
(this tonnage varies based on the extraction performed by the different mining units),
filling with the sterile material obtained from the mining pits to meet mining width
standards.

It is worth mentioning that preparation works of the galleries and chimneys are
performed over the veins, and therefore, certain preparation works are also performed
as exploration works, implying that the ore may already be recovered in these stages
(Table 1).

Table 1. The stability of the initial slash

Family Orientation Spacing Aperture Disturbance Filling Roughness Persistence

1 175/55 20 cm 0.1–1.0 mm slightly
altered

Lasted
>5 mm

Slightly
rough

3 m

2 276/40 25 cm 1-5 mm moderately
altered

Soft
<5 mm

Rough 8 m

4.3 Results

Based on the results, simple comparisons and analyses were made with the data:
To conduct hydraulic filling with an adequate dosage of cement–hydraulic lime -

and to avoid high costs, the rock mass was characterized using Bieniawsky 1989 Rock
Mass Rating (RMR) system.

In the “Santa Filomena” mining unit of the SOTRAMI S.A. company, it could be
observed and analyzed that the rock is good; therefore, it does not require much support.
The data obtained in the mining unit regarding the properties of the rock families to
make the corresponding RMR are displayed below (Table 2).
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Table 2. Talbot curve

um %Accumulated tailings Talbot Mesh

2000 99.84% 45.82% 10

150 59.9% 12.55% 100

75 20% 8.87% 200

5 Conclusions

The application of hydraulic lime filler offers several advantages, such as reduced costs,
increased productivity, and operational safety.

The RMR at the Santa Filomena mining unit is 61–65, which demonstrates a good
quality of rock mass. Therefore, the cement and hydraulic lime will not be evenly
distributed within the mixture for the planned support [13].

The specific gravity of the tailings from the Santa Filomena mining unit was 3.2,
with a pulp density of 2.06 g/cm3 owing to the high presence of pyrite in gold tailings.

The tailing percolation rate results obtained at the Santa Filomena unit are 2.25 cm/h,
and the sedimentation rate is 4.03 cm/h.

The Talbot’s curve reveals that the tailings from the Santa Filomenamining unit have
many fine grains, which would not be the desired material because it prevents adequate
water percolation and water removal would be time consuming. Therefore, it would take
time to allow the staff to re-enter the pit.

Four tests were performed. In one of them, hydraulic lime was added in a 2:1 ratio
with the cement; however, this did not generate a higher resistance to simple compression
as expected. However, at the optimum ratio of 1:1, 10110 kPa was obtained; this value
was three times that of the next highest resistance. Similarly, the pH level of the 1:1
cement and hydraulic lime test is 11.55, the highest among all the tests, followed by
11.20, obtained from the cement and tailings only test.

Fig. 2. Final result of PH
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The application of hydraulic lime leverages 40%–50% of the tailings produced from
the mining activities, which implies a longer lifespan for the current tailings dam,
thereby reducing the negative environmental impacts and increasing the profitability
of the mining company (Fig. 2).
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Abstract. Based on the review of different research studies, we could assess that,
due to their unique biological features, microbes, specifically bacteria, could be
used to repair damaged soils with heavy metal and toxic compound contents.
Furthermore, these microorganisms are metabolically capable to oxidize cyanide
and its by-products to generate less-toxic compounds at the end of the process.
This research proposal seeks to improve conventional mine closure designs, thus
counteracting their negative short-term, medium-term, and long-term after-effects
to the environment. The proposed technique as a solution, therefore, is microbial
remediation, using pseudomonas fluorescens bacteria to oxidize this compound to
non-toxic components. It will ensure operational continuity for the deposits and,
in turn, the sustainability of the entire mining industry.

Keywords: Pseudomonas fluorescens · Tailings · Cyanide · Gold mining ·Mine
closure

1 Introduction

The mining industry is an extractive activity that generates large amounts of waste from
its processes. For example, the increasingly-popular metal recovery process produces
approximately 7 gigatons (Gt) of tailings every year around the world as a by-product
from ore extraction and refining activities [1]. In the case of gold mining, the cyanide
(CN) leaching method is commonly used because it can dissolve the gold and achieve
recovery in large percentages. Due to their high toxic content, the tailings generated
from refining, however, must be carefully managed.

Currently, gold tailings are processed in open fields or deposits and are designed
considering high safety and engineering parameters to protect the physical integrity of
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the workers and the surrounding environment [2]. In these deposits, tailings are treated
with compounds such as peroxymonosulfuric acid (H2SO5), also known as Caro’s acid,
hydrogen peroxide (H2O2), and other market-available compounds to achieve chemical
neutralization. Still, some cases have been reported where fractures in tailings deposits,
or other issues, have caused serious contamination problems due to the significant tox-
icity percentages found in gold tailings. Since the treatment usually fails to completely
eliminate CN, any tailings spill could cause irreparable damage [3].

In Peru, a large percentage of mines, from craft to large scale mining, are dedicated
to gold production. They, therefore, are also dedicated to using CN in mass, thus directly
affecting the problem of CN, mercury, and other toxic waste contamination. The by-
product is CN tailings, which, in many cases, do not meet the permissible treatment
parameters, contributing to the generation of short-, medium- and long-term environ-
mental risks. The most affected departments include Madre de Dios, La Libertad, and
Cajamarca, where 96% of gold mining takes place [4].

Further, the chemical and physical methods used for treating CN tailings pose large
risks when closing down the tailings deposits because CN toxicity, currently, cannot
be eliminated in full, which generates harmful aftereffects that affect the entire mining
industry.

Given this reality and through the literature review, using pseudomonas fluorescens
bacteria as a possible alternative solution emerged. It will help to minimize the effects
or damage generated by using CN in the recovery of metals, mitigate the existing risks,
and improve the management of CN tailings disposals.

2 State of the Art

The cyanidation process used for extracting gold and silver generates environmental
impacts because of the treatment methods currently implemented for treating tailings
or effluent waste. CN tailings are treated in several ways such as physical and chemi-
cal procedures. In the last few decades, the biological approach, however, has become
popular.

To manage CN tailings at small mines, effluents are thickened, filtered, and recircu-
lated tominimize their negative effects. This system, however, still exhibits shortcomings
since it shows risks in the geotechnical and chemical stability of the solid content [4].
In other words, tailings management requires techniques that could contribute to reduc-
ing tailings infiltration by controlling deposit designs and coverages through compacted
geomembranes [2].

Usingmicrobes such as bacteria to treatCN tailings is based on theirmetabolic capac-
ity to effectively degrade CN. The correct microorganisms must be selected according to
their ability to degrade CN compounds and for their ability to tolerate additional stresses
and other heavy metals that might be present in tailings [5]. Bacteria can decompose
and eliminate CN using different degradations, but this depends on the microorgan-
isms selected and their enzymatic ability. For example, pseudomonas pseudoalcaligenes
CECT5344, and other similar cyanotrophic bacteria can assimilate and degrade high
toxic CN contents [6]. At a gold mine in Kuala Lipis, Pahang, Malaysia, the pseu-
domonas pseudoalcaligenes strain was favorably isolated from mining wastewater and



330 E. Barrezueta-Delgado et al.

used to quickly and effectively degrade CN. In this sense, the pH levels in alkaline
conditions are critical for bacteria development and the subsequent CN biodegradation
since acidic conditions foster HCN generation. The bacteria turn into ammonia, thus
achieving a 60% degradation of CN [7]. Another study was conducted at a gold ore pro-
cessing plant in Antioquia, Colombia. Here, gold tailings samples were analyzed with
significant amounts of CN at concentration levels from 100 to 1000 ppm. The microbial
treatment using the native P. fluorescens strain was performed at room temperature, and
similar oxygenation and humidity conditions to the study area, resulting in the efficient
and affordable removal of CN. The final CN results were 700 mg/l (700 ppm), which
represents a 70% degradation from the initial tailings [8].

Most progressive tailings field closure plans focus on safe design, geomembranes,
and geotextile waterproofing or structure stabilization, and long-term tailings encapsu-
lation. Tailings are usually stored properly, applying rational and economically viable
technologies to protect the physical integrity of people, the environment, and surround-
ing socio-cultural habitat. Closure or final disposal systems, however, are often exe-
cuted under conventional mechanisms where waste is distributed for landfills or con-
fined within the deposit, seeking to preserve the physical and hydraulic stability of the
materials [2, 9].

Using biological processes to treat CN tailings has been increasingly studied in the
last few decades due to the capabilities exhibited by bacteria for removing and degrading
multiple pollutants, turning them into less toxic byproducts. For example, microorgan-
isms can effectively decompose CN to acceptable environmental levels. Through aerobic
processes, the pseudomonas fluorescens bacteria can oxidize CN, thiocyanate, nitrite,
and ammonia to form nitrates, while, in an anaerobic environment, the bacteria turn these
compounds into gas [10]. Microbial activity significantly influences the chemical and
physical properties of tailings and accelerates soil development rates, which is essential
for progressively managing tailing in mine closure processes. Microbial activity breaks
the conventional treatment system for the tailings generated by the mining industry. The
application of microbial consortia or different bacterial strains and the acclimatization
of the native communities improve the degradation rates in tailings from gold mining
and other industrial effluents. Likewise, any added nutrients provide a holistic vision,
which improves compression for the mechanisms involved in biodegradation processes.
Furthermore, the composition and dynamics of microbial populations will contribute to
the development of more efficient and effective removal techniques [11].

3 Contribution

3.1 Optimized Methodology

Most current methodologies and mine closure plans use chemical methods to manage
tailings. The oxidation processes used under these methods to degrade CN from tailings,
however, are expensive and could cause environmental problems. Mining companies
spend large amounts of money on CN remediation and replacement. A CN oxidation
by-product, however, could generate products with greater toxicity potential [12]. Other
methodologies use physical methods such as encapsulating tailings with geomembranes
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and other layers before burying them and reforesting the affected surface. Still, this
method does not degrade the CN found in these tailings.

Hence, this study proposes using a biological method, i.e. microbial remediation
to oxidize this compound from CN tailings. Research, therefore, was conducted using
only pseudomonas fluorescens instead of a microbial consortium to test whether this
bacterium could be adapted to the medium and oxidize CN.

3.2 Proposed Methodology

Collection and Identification of the Tailings Sample Components. A permit was
initially requested from Minera Laytaruma SAC to sample two kilograms of tailings,
as these contain CN and are highly toxic. The procedures in the regulations of the Soil
Sampling Guide of the Ministry of the Environment (MINAM) and the CN Manage-
ment Guide had to be followed. The following data were collected in the field: sample
condition, location, date, time, sample quantity, weight, pH level, temperature, and pulp
density. Table 1 shows the results. The samples were then brought to the Peruvian Uni-
versity of Applied Sciences, where the presence of other metals was tested to discard
the presence of any other pollutant.

Development of Laboratory Tests. A chemical sample characterization was performed
at the laboratory to determine the concentration of –CN and the pH level of the sample.

Then, the Fiola method was used to measure pulp density and calculate the specific
gravity after previously estimating the percent solids. The pH level was measured with
a pH meter and the amount of –CN was calculated using volumetric chemical analysis.

For the titration of CN (Volumetry), potassium iodide (KI), distilled water, silver
nitrate (AgNO3), burette, a beaker, test tube, and filter paper were used.

Next, pulp water was filtered until obtaining 50 ml of wastewater. Afterward, 2.5
grams of silver nitrate and 5 grams of the potassium iodide indicator were diluted in
distilled water. Subsequently, using the burette, the wastewater was poured into the
beaker containing the silver nitrate solution and three drops of the KI indicator were
added until the color changed from clear to yellow. This change in color was decisive in
calculating the presence of CN. The pH level of this solution was also measured.

Rehydration, Massification and Injection of the Pseudomonas Fluorescens Bacteria.
The pseudomonas fluorescens bacteria were purchased from a certified laboratory, Gen
Lab del Perú S.A.C. The bacteria were then reactivated in the laboratory for subsequent
injection into CN tailings samples.

The Pseudomona fluorescens was reactivated using four Petri dishes, a Trypticase
Soy agar culture medium, an alcohol burner, surgical gloves, scrubs, dust mask, and a
metal handle calibrated at 10microliters (µl). The agarwas thendiluted and cooledbefore
placing the plates with a 5ml syringe. Simultaneously, the pseudomonas fluorescens was
introduced to the moisturizing liquid, which is composed of sodium chloride, potassium
chloride, magnesium chloride, monopotassium phosphate, disodium phosphate, sodium
thioglycolate, and deionized water, all homogeneously mixed for plate insertion. In
sample plate 1, 10 ml of culture medium and 10 µl of bacteria were introduced. Sample
2 contained 5 ml of culture medium and 1 ml of bacteria. In one of the remaining Petri
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dishes, only 5ml of culture mediumwas placed, and the last one had culture medium and
10µl ofCN tailings. These last two sampleswere used as pollutant control and tomonitor
the influence of other native microorganisms, respectively. All of these samples were
placed in a kiln for 12 h at a constant temperature of 30 °C to accelerate bacteria growth.
After this period, the bacteria were harvested and injected into the tailings samples.

Furthermore, a Gram-stain procedure was performed to validate whether we were
using the correct bacterial strain.

Table 1. Sampling conditions

Sample Tailings volume Pseudomonas
fluorescens
volume

pH Level Celsius
Temperature (°C)

CN
Concentration

1 90 ml 10 ml 10.5 30 °C 62.5 ppm

2 90 ml 20 ml 10.5 30 °C 62.5 ppm

3 90 ml 20 ml 10.5 22 °C 62.5 ppm

4 65 ml 25 ml 10.5 30 °C 62.5 ppm

The pseudomonas fluorescens bacteria were injected into four (4) samples with the
same CN concentration level, the same pH level, and at two different temperatures. They
all had different tailings and pseudomonas fluorescens volumes, as shown in Table 1.

4 Validation

When comparing the initial data against the final CN concentration data for the different
tailings samples, we might observe a high percentage variation, as denoted in Table 2.
This is significant for our study since the results help us validate our project hypothesis,
especially since the results obtained during the processes improved as the number of
hours increased.

Table 2. Comparison of results obtained

Initial CN Concentration (ppm) Final CN Concentration (ppm) Percentage Change (%)

62.5 6.25 90.00

62.5 3.75 94.00

62.5 8.75 86.00

62.5 3.75 94.00

Furthermore, we had comparable results for the pH level of the sample. That is, the
initial alkaline level of 10.5 was reduced to a pH level of less than 9.5 (Table 3).
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Table 3. pH level comparison

pH Level

Initial Final

1 10.5 9.5

2 10.5 9.5

3 10.5 9.5

5 Discussion

By using pseudomonas fluorescens bacteria, we could reduce the amount of CN in the
tailings samples. Bacteria, therefore, could be used as a new tailingsmanagement system.
It improves the attachment of pollutants to thematerial to allow for better treatment based
on the metabolic capacity of the bacteria, which oxidize CN and facilitate compound
treatment. These findings were validated through statistical variance or dispersion of the
sample data analyzed, which were taken from the tailings deposit at a small gold mine
in the department of Ayacucho.

In this study, we only used pseudomonas fluorescens, which were not isolated from
the contaminated medium. It, however, managed to remove 84% of the CN in 27 h
under the same temperature conditions but at a higher pH level (10.5). Furthermore, no
nutrients were added to the samples.

In the study conducted in Burkina Faso to treat areas contaminated by craft goldmin-
ing activity using different native bacterial species, the samples report a maximum ini-
tial concentration of 80 mg/l (ppm). This study could remove 95% of the–CN in 24 h at
a temperature of 30 °C with an alkaline pH level (9.5). The results reported concentra-
tions under 5.8 mg/l in a liquid medium without nutrients and 0.4 mg/l in a medium with
nutrients. Here, the incorporation of nutrients was deemed as an important parameter for
enhancing bacterial growth and, therefore, improving their efficiency levels [13].

6 Conclusions

This research study focused on using pseudomonas fluorescens bacteria to treat mining
tailings with high CN content to reach low levels of –CN concentration and improve soil
quality. Based on the results obtained, the pseudomonas fluorescens strain is effective
for treating CN tailings since it can easily be adapted to this pollutant and reduce its
concentration level by 89.2% in 72 h, at room temperature and alkaline pH conditions.

During the controlled temperature conditions in the first 24 h, the tests revealed
that pseudomonas fluorescens are more efficient regarding CN degradation and bacterial
massification/growth at 30 °C. In the same period at 22 °C, its elimination level, however,
was 56%, i.e. it degraded 35.0 mg/l (ppm). Hence, we could conclude that temperature
is critical for the development and implementation of the technique.

Another significant factor for the reduction of CN concentration is the volume of
pseudomonas fluorescens injected into the tailings since these parameters are directly
proportional. In other words, the larger the volume of bacteria introduced, the greater the
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amounts of –CN that were removed. For this study, we used three samples at volumes
of 10 ml, 20 ml, and 25 ml but with the same tailings ratio of 90 ml and the same initial
concentration level of 62.5 mg/l. The final concentration results were 12.5 mg/l, 10 mg/l,
and 8.75 mg/l, respectively.
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Abstract. This article analyzes the applicability of an appropriate design of blast-
ing engineering for an underground mine to be used in a Peruvian grain context
through the data collection andobservationmethodusing theBieniawski rockmass
geomechanical classification system, average vein power weighting, and opera-
tional dilution of the pits. The generation of solutions is under both the McCarthy
approach formula and final results analysis of the dilution behavior obtained in
relation to the initial ones. Moreover, the database provided by a mining company
is analyzed with respect to the geological conditions for the rock mass classifica-
tion of the roof box and floor box to determine the quality of the rock, ore grades,
power of the vein, and the percentage of dilution. Then we proceed to determine
the continuity and thickness of the vein in a given block and analyze the dilution
based on the fundamental criteria of blasting engineering.

Keywords: Vein · Dilution · Cut and filler ·McCarthy · Blasting engineering
design

1 Introduction

At present, the mining industry is one of the economic pillars that drive the development
of every nation. Peruvianmining is conductedmainly by underground exploitation owing
to the presence of polymetallic and gold deposits. According to the Ministry of Energy
and Mines, an estimated 38% of operations are underground operations. However, one
of the greatest concerns that companies have are the uncertainties and risks that do not
depend on the industry itself. From the beginning of the project and in operations already
underway, among the most prominent uncertainties are the price of metals and mineral
resources, which a company cannot control.
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However, the mine can handle operational problems such as the dilution of the min-
eral, which is the mixture of the economical ore and a sterile material. This undesired
material not only affects the ore grade but also increases the tonnage mined for a given
geological reserve, and therefore, increases the operating costs of the mining unit. Dilu-
tion is a problem that causes direct costs to increase since, disassembly affects blasting,
hauling, transport and processing costs (crushing, grinding, etc.). On the other hand,
also affect indirect costs because the diluted material can adversely affect metallurgical
recovery and the degree of mineral concentration. This problem is caused by differ-
ent factors such as poor operational design, lack of communication among work areas,
and poor management of control techniques. Currently, the techniques used to control
dilution include blasting controls, empirical controls, grade control, and ore control.
Therefore, we will use a proper blasting engineering design as it guarantees a dilution
reduction in underground veins by analyzing the planned and unplanned dilution. The
former is defined as the tonnage of rock planned to be fractured over the tonnage of ore,
whereas the latter is defined as fractured tonnage over the tonnage that was scheduled
to be broken, which account for all the removed clearance and are actions not estimated
by the mine planning area. This research describes a method developed to control the
dilution of the ore and improve the operation and consequently the production.

2 State of the Art

Ore dilution is a common problem faced by mining companies in the Peruvian mines
and worldwide.

The mixture of sterile material with economic ore, where its law is below the cutting
law, which minimizes its value and, therefore, affects operating costs and production [1].
In addition, dilution is a mining efficiency indicator, since the greater the efficiency, the
lesser the dilution and consequently, lower the production costs. The production costs
are primarily quantified by the amount of over-excavation of the walls of the pit. On the
other hand, dilution is a parameter that is considered closely related to the profitability
of the project; therefore, the value of the mineral can be associated and compared with
the operating costs within a mine [2].

One of the key factors that causes dilution is the separation of material deficiency
during themining operation process, taking into account the physical processes and oper-
ational and geometric mining configurations with the available equipment [3], among
other factors.

To appropriately control the reduction of the dilution in veins, the analysis of two
types of dilution is considered equally important: planned and unplanned dilution. A
planned dilution is defined as the tonnage of rock planned to be fractured over the tonnage
of ore, which will depend on the geometry of the vein, its thickness, the direction of
the deposit, and the local soil conditions [4, 5]. An unplanned dilution is the fractured
tonnage over the tonnage that was scheduled to be broken; it consists of the waste
extracted because of excessive clearing that results from poor drilling or blasting, or it
may also refer to the material that contaminates the economical ore and that comes from
sources not taken into account during mining planning [6].
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In addition, to be able to reduce the dilution, the evaluation of the mineral with
economical value is sought for controlling and auditing the movement of the econom-
ical mineral and sterile material that is extracted from inside the mine; additionally,
markings, handling, measurement, accumulation, distribution, and incorporation in the
concentrating plant are realized [7].

3 Collaborations

Acorrectly planned dilutionmakes the operational workmore effective because schedul-
ing the tonnage of rock to be broken over the tonnage of ore is an important factor in
preventing the dilution from increasing (Fig. 1).

Fig. 1. Dilution analysis model

The correct design of the blasting engineering helps us to visualize the drilling mesh
with the following established parameters: the theoretical and practical burden, loading
per blast, efficiency, load per production hole, load per roof hole, broken volume, broken
tonnage, advance factor, power factor, and load factor. In conclusion, all this results in
the fragmentation obtained in order to have a control of the boxes in the gallery to avoid
a more dilution percentage than planned.

Dilution is an indicator ofmining efficiency, since the greater the efficiency, the lesser
the dilution and therefore, the lower the production costs; this is quantified primarily by
the amount of over-excavation of the pit walls.

Controlling the dilution is a fundamental indicator for allminingoperations because it
will provide better control over the pit boxes, avoiding overfilling. Furthermore, reducing
the percentage of dilution contributes to ore loss management since less diluted ore will
be sent to the plant to satisfy our internal customer and consequently, the expectations
of the external customer will be met.
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Minimizing operating costs is an indicator where it shows us that sending a ton of
sterile to the plant is more expensive than sending a ton of ore, so with the proper design
of blasting engineering, materials should be used correspondingly and likewise, dilution
is optimized, avoiding over-breaking and contamination of the mineral.

Minimize the accident rate is an indicator that shows us that work is optimized since
less cargo is transported and thus increases the safety for the worker because, the boxes
and the gables are less altered.

The indicator of increasing productivity improves the productivity of the mining
company because, at a lower percentage of dilution, the ore grade will rise when the
proper design of the blasting engineering is established, where the operationwill become
more effective.

4 Validation

4.1 Case Study

In this research, a polymetallic mining unit to the north was considered as a case study.
The underground mining company is engaged in the exploitation of copper, lead, silver,
and zinc (polymetallic) minerals. The mining unit is located in the western mountain
range of the Peruvian Central Andes.

4.2 Initial Diagnosis

The mining company has a database in which information was collected on the geome-
chanics of a mineralized horizon that has an average RMR 89 (Rock Mass Rating) of
68, type II, being a good rock, average power of the vein of 1.35 m and graded silver
vein (Ag) 4.20 oz/tm, copper (Cu) 0.74%, lead (Pb) 4.92%, and zinc (Zn) 6.71%.

5 Results

A dilution analysis was conducted in block 05-S with McCarthy’s formula.
Vein volume

V = 1.35m× 1.80m× 40m
V = 97.2m3

Tonnage

T = 97.2m3 × 3TM
m3

T = 291.6TMS

Clearance volume

V = 40m × 1.80m × 0.20m
V = 14.4m3
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Tonnage

T = 14.4m3 × 2.7TM
m3

T = 38.88m3

Dilution factor

Dil = 38.88m3

291.6m3 = 0.13

Dilution %

%Dilución = 0.13

(1+ 0.13)
× 100 = 11.50%

The dilution is optimal and viable for the execution; therefore, the proper design of
the blasting engineering was conducted (Fig. 2).

Fig. 2. Drilling mesh design
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6 Conclusions

This research concludes that by analyzing the dilution using the McCarthy formula and
applying the fundamental criteria of blasting engineering, our proposal is viable because
it has a positive impact in minimizing the dilution when performing mathematical cal-
culations with the formula and proper drilling mesh design. The dilution analysis has
developed an evidence base that makes it is an effective tool for mining companies. In
addition, our proposal can be applied in other mining units that use the ascending cut
and fill up (breasting) method of exploitation.

When analyzing the dilution, it is concluded that with the help of RMR 89 (Rock
Mass Rating) we could see the geomechanical conditions of our rock mass and thus
classify the rock in order to see the hardness of our body, which evidenced that the
mineralized horizon had an RMR of 68, being a good type II rock.

Information on the grade and average vein power was obtained, giving the following
results: vein power of 1.35 m, Ag grade of 4.20 oz/tm, Cu grade of 0.74%, Pb grade of
4.92%, and Zn grade of 6.71%. This data will be useful for our third specific objective.
A dilution of 11.50% was obtained using the McCarthy technique, which corresponds
well with the acceptable value of the parameter of the dilution of approximately 10%
according to studies in terms of evaluation of the dilution with characteristics of the cut
and fill mining method.

Finally, a planned dilution must be carried out since it is the tons of rock that is
planned to be broken, above the tons of ore. Therefore, owing to operational data, a
clearance width of 0.20 m was added to our average vein power, resulting in a mining
width of 1.55 m. Subsequently, for the drilling mesh design, a load of 0.50 m was given,
leaving a free face at the bottom of 0.30 m and at the top of the roof 0.20 m to prevent
damage to the boxes. With all these parameters, 20 drills and 3 relief drills were used.

Accordingly, with the mesh design and planned dilution of 11.50%, the study proved
effective when applied to a mining company. It will help in avoiding a high dilution
percentage, which is an indicator of mining efficiency, and realize higher efficiency,
lower dilution, and consequently lower production costs that are quantified primarily by
the amount of over-excavation of the walls of the pit.

References

1. Calderon-arteaga, C.H., Barrios, J., Almond,M., Ruiz, R.,Gering, S.:Ore control technological
innovations at Goldcorp’s Peñasquito Mine. Min. Eng. 70(7), 16–25 (2018)

2. Bannister, K.: Estimation of open cut mining recovery and mining dilution. pp. 1–6
3. Câmara, T.R., Peroni, R.D.L.: Quantifying dilution caused by execution efficiency. REM – Int.

Eng. J. 69(4), 487–490 (2016). https://doi.org/10.1590/0370-44672014690006
4. Grandez, S.: Control de dilución en vetas angostas: casominaSanRafael.UniversidadNacional

de Ingeniería (2016). https://alicia.concytec.gob.pe/vufind/Record/UUNI_9b54d9a1429a1a4a
03d80ca4d52598cd

5. Salgado-Medina, L., Núñez-Ramírez, D., Pehovaz-Alvarez, H., Raymundo, C., Moguerza,
J.M.: Model for dilution control applying empirical methods in narrow vein mine deposits in
Peru. Adv. Intell. Syst. Comput. 971, 435–445 (2019)

https://doi.org/10.1590/0370-44672014690006
https://alicia.concytec.gob.pe/vufind/Record/UUNI_9b54d9a1429a1a4a03d80ca4d52598cd


Fundamental Criteria for Methodology of Blasting Engineering 341

6. Salmenmaki, P.: Reducing dilution with narrow-vein mining: a plan that considers drive
size: EBSCOhost, 219(9), 42–45 (2018). http://web.a.ebscohost.com/ehost/detail/detail?
vid=5&sid=ff5339d1-10c9-45a0-b03b-836f00e36955%40sessionmgr4009&bdata=Jmxhbm
c9ZXM%3D#AN=131826922&db=asn

7. PortocarreroOviedo,H.: Procedimiento de ore control para vetas unidad opera-tiva Inmaculada
Oyolo –Ayacucho Informe por Servicios Profesionales. UniversidadNacio-nal de SanAgustín,
Universidad Nacional de San Agustín de Arequipa (2017). http://repositorio.unsa.edu.pe/han
dle/UNSA/2993

http://web.a.ebscohost.com/ehost/detail/detail%3fvid%3d5%26sid%3dff5339d1-10c9-45a0-b03b-836f00e36955%2540sessionmgr4009%26bdata%3dJmxhbmc9ZXM%253D#AN%3d131826922%26db%3dasn
http://repositorio.unsa.edu.pe/handle/UNSA/2993


Method for the Interpretation of RMR
Variability Using Gaussian Simulation

to Reduce the Uncertainty in Estimations
of Geomechanical Models of Underground

Mines

Juliet Rodriguez-Vilca1, Jose Paucar-Vilcañaupa1, Humberto Pehovaz-Alvarez1,
Carlos Raymundo2(B), Nestor Mamani-Macedo2, and Javier M. Moguerza3

1 Ingeniería de Gestión Minera, Universidad Peruana de Ciencias Aplicadas, Lima, Peru
{u201517232,u201415241,pcgmhpeh}@upc.edu.pe

2 Dirección de Investigación, Universidad Peruana de Ciencias Aplicadas, Lima, Peru
{carlos.raymundo,pcsinmam}@upc.edu.pe

3 Escuela Superior de Ingeniería Informática, Universidad Rey Juan Carlos, Madrid, Spain
javier.moguerza@urjc.es

Abstract. The application of conventional techniques, such as kriging, to model
rock mass is limited because rock mass spatial variability and heterogeneity are
not considered in such techniques. In this context, as an alternative solution, the
application of the Gaussian simulation technique to simulate rock mass spatial
heterogeneity based on the rock mass rating (RMR) classification is proposed.
This research proposes a methodology that includes a variographic analysis of the
RMR in different directions to determine its anisotropic behavior. In the case study
of an underground deposit in Peru, the geomechanical record data compiled in the
field were used. A total of 10 simulations were conducted, with approximately 6
million values for each simulation. Thesewere calculated, verified, and an absolute
mean error of only 3.82% was estimated. It is acceptable when compared with the
value of 22.15% obtained with kriging.

Keywords: Gaussian simulation · Uncertainty analysis · Geostatistics ·
Geomechanical uncertainty · RMR

1 Introduction

Underground mining is an activity focused on the exploitation of resources that are
below the Earth’s surface. It is mainly conducted when open-pit mineral extraction
is not feasible because of environmental, social, or economic factors. Consequently,
the construction of different types of underground works has been increasing in recent
years. To ensure the stability and safety of such excavations, studies of rock mass must
be undertaken based on geomechanical variables such as the Q-system [1] for rock
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mass rating (RMR) [2, 3] or rock quality designation (RQD) [4], among others. Their
purpose is to estimate the expected characteristics and underground behavior of rock
mass. Currently, a suitable general understanding of rockmass geomechanical properties
is important for a mining project’s design, planning, production schedule, and economic
assessment. This is required specifically if the plan is to design an underground mine,
since there is a tendency to improve yields and the safety of the underground tasks.
Therefore, the technique applied in the estimation of geomechanical variableswill impact
the identification of significant aspects such as fragmentation, stability for work, and the
design of infrastructures to a great extent [5, 6]. Nevertheless, current techniques applied
to determine these variables are inaccurate in several ways because they do not take into
account intrinsic spatial variability and the heterogeneities of the rock mass. Hence,
diverse estimation techniques that are consistent with the nature of rock mass have been
proposed. Among these, in the past decade, the Gaussian simulation has stood out owing
to its effectiveness that has been proved in different fields. In 2018, in an African copper
deposit, an uncertainty quantification study was conducted to estimate the grade and
tonnage using Gaussian simulation. An estimation error of only 4.33% in grade and
3%–5% in tonnage was obtained [7, 8].

To reduce the uncertainty in the estimation of geomechanical variables for generat-
ing a geomechanical model with greater accuracy and reliability for further design of the
mine, this study proposes an interpretation method of RMR variability using Gaussian
simulation applied to a specific underground mine. This is because there are still defi-
ciencies in the scope and content of the rock mass studies conducted presently because
the underground works continue to present stability problems caused by the fact that in
most cases, they have been affected by different geological structures or by the same
method of exploitation. Therefore, it is usually reinforced after losses of stability have
already occurred, or simply the entire excavation is supported preventively, thus directly
influencing the expenditure of resources [5, 9].

2 State of the Art

In two studies, the first one at a Chilean copper deposit and the second one at a large
Indian deposit, a comparison of two approaches to the Gaussian simulation based on
RMR values was proposed to determine the quality of the rock mass. The first approach
considered this geomechanical classification as a continuous quantitative variable (0–
100) with a direct simulation. The second one applied a variation of the technique from
a truncation of underlying parameters (the truncated Gaussian simulation) [10, 11]. It
considered each parameter underlying the RMR as a discrete variable and simulated it
independently to subsequently combine each of these results and obtain a final RMR
value [12, 13].

Based on these methodologies, different authors have demonstrated that additional
information is obtained on the properties of the rock mass and that the degree of uncer-
tainty in the estimation of values is lesser, since the results showed an error of just 2.93%
[13, 14], which is completely acceptable on a scale of 0–100. For the Gaussian simula-
tion to be applicable, a condition of 10 km2 was stated in a geostatistical study of an iron
ore deposit in central Iran. In this study, it was shown that the use of less than 50 data
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samples generally does not satisfy the reproduction of statistics of the primary model of
experimental variograms (responsible for quantifying the spatial correlation structure of
the field), and in some cases, over 200 data samples are required to precisely replicate the
statistics of the model. Similarly, several authors recommend the finite difference analy-
sis technique to supplement the application of this methodology. This technique focuses
on the selection of a small number of simulations that can be considered a representative
sample of all implementations of the study [11, 15, 16]. The aim is to reduce computa-
tional costs produced by the quantity of the study data. To complement this technique,
several methodologies have been proposed in the last few decades to test and improve
simulation accuracy. Additionally, attempts have been made to improve the assessment
of uncertainty and risk in the simulation result by introducing a new approach to fitting
the geostatistical model’s parameters.

For this purpose, the cross-validation method was used, and a conditional function
was formulated to improve the quality of the geostatistical models, where the error rates
in the estimation of geomechanical parameters ranged from 4% to 7% [17, 18].

3 Collaborations

3.1 Proposed Method

Fig. 1. Proposed methodology

The methodology proposed herein considers variographic analysis with four direc-
tions to determine the anisotropic behavior of studied variables (RMR). Their spatial
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distribution in cells with smaller dimensions was analyzed to ensure a more accurate
estimation (Fig. 1).

Furthermore, the acceptance criterion for each simulation is that the percentage of
error should be less than 10. Each simulation must fulfill this condition to be considered
in the generation of the geomechanical model.

3.2 Method Components

Phase 1: Geostatistical Analysis. The resulting information was analyzed to deter-
mine the current conditions of the rock mass. This is an important objective for sub-
sequent stages of the study. A detailed report of the conditions of the rock mass was
prepared. Todo this, the datamust be previously verified and validated by using normality
tests with histograms.

After this, a statistical and geostatistical analysis was undertaken with SPSS soft-
ware to transform data of geomechanical classification systems by applying the Gauss
algorithm. It produced principal component analysis (PCA) diagrams, Pearson correla-
tion tables, numerical statistics records, and graphics (such as histograms, box diagrams,
and probability diagrams). After this, the holes were analyzed by using the Datamine
software to establish geomechanical domains, variograms, and criteria of estimation to
create an estimated block model by using the kriging technique.

Phase 2: Gaussian Simulation. Values of classification systems of the rock mass were
simulated in this phase by running theDatamine software. The variogramswere imported
after they were generated to work with the same analytical criterion of the rock mass
anisotropy. Ten simulations were conducted for the RMR to obtain a simulation memory
to be analyzed by using a numerical statistic.

Phase 3: Geomechanical Models. The validity of the simulated data was verified by
cross-validation. To achieve this, the original data were randomly divided into two sub-
sets. After this, one subset (a working subset of 85%) was taken as the main database for
the calculation of RMR values. The second subset (a test subset with 15% of data) was
used to validate the results of the simulation process and the maximum acceptable error
for each simulation was 10%. If this condition is not fulfilled, the execution of additional
simulations is required. The error was estimated by applying the absolute average error
(EMA is the Spanish acronym) method.

The last step was to apply the Datamine software to generate the geomechanical
model. This is the fourth objective. Simulations generated previouslywere supplemented
with geological and structural models to create a model that included all rock mass
features.

3.3 Indicators

Variograms. The analysis of variograms entails the identification of the spatial
correlation of data.

y(h) = 1

2
�

(
[Z(x + h) − Z(x)]2

)
(1)
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This process depends on the level of similarity among the variographic structures for
diverse directions. When structures are similar, the variable under test has an isotropic
behavior. Otherwise, its behavior is considered anisotropic.

Average Standard Deviation. This shows the degree of variability of the analyzed
simulations.

σpromedio =
√

1
N

∑N
i=1(xi − μ)2

nsim
(2)

When the average standard deviation is greater, this means that the variability of
estimated values is also greater. Therefore, the probability of errors is higher.

Average Absolute Error (EMA). The error size is measured according to percentages,
and the error is weighted depending on the number of estimated values.

EMA =
∑n

t=1

∣∣∣Yt−Y′
t

Yt

∣∣∣ ∗ 100

n
(3)

It is used to calculate the percentage error of forecast weighted values based on the
number of estimated values. The estimate will be less reliable if the error is greater.

4 Validation

4.1 Description of the Scenario

The area of diamond drilling is located in the district of Marcapomacocha, a province
of Yauli, in the Junín region, around 4600 masl. The place is called Huancash, and the
Puca Rumi hill is located around 3.75 miles from Sangrar, a village, and 14.4 miles from
Marcapomacocha.

4.2 Initial Diagnosis

The geomechanical model used for the current mine planning has been developed based
on the kriging technique. The identification of geodomains of critical quality has not
been possible with these tools. Additionally, in the anisotropic analysis implemented by
this technique, the 45° and 135° directions were not considered in this methodology.
Such additional data would reveal the anisotropic behavior of the RMR.

Indicators of geodomain 2were included, as it is themost frequent one in the deposit.

Variograms. The initial variograms were analyzed only for the 0° and 90° directions,
which determined an isotropic behavior of the rock mass.

Average Standard Deviation. By using kriging, the average standard deviation of val-
ues was calculated for geodomain 2, and the result of 2.50 differs from its actual average
standard deviation of 6.724.

Average Absolute Error. This error of the geomechanical model calculated using
kriging is 22.15%.
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4.3 Application in Scenario

Geometric Model. The results are based on the research methodology. The results
of numerical and graphic statistical analyses of three geodomains selected based on a
compositing process conducted every 10 m are shown below. Three different colors
are shown in geometric solids. Each one identifies a dominant RMR range for each
geodomain included in the legend.

Variograms. The researchmethodology recommends the analysis of variograms in four
directions for the rockmass. The aimof the analysis is to determine if theRMRparameter
has an anisotropic behavior. After this, only the variograms generated for geodomain 2
are shown. RMR values from 40 to 60 are the predominant ones. Only these results are
shown because this geodomain predominates at the site.

After performing a variographic analysis of the 0°, 45°, 90°, and 135° directions,
it was determined that the behavior of the RMR is anisotropic, because no structural
matches were detected in variograms of the diverse directions. Moreover, the RMR
variance in this geodomain is 116.79, which contributes to explaining this behavior.

Geomechanical Model. After selecting the suitable simulation and generating its block
model, the geomechanical model of Fig. 2 was produced. It graphically shows a compre-
hensive distribution of the RMR of the total rock mass under study. The estimation error
was calculated by applying a cross-validation and it was estimated using the absolute
average error (EMA is the Spanish acronym). The result is an error of 3.832% for rocks
of type III regular quality. This proves that values were estimated with a lesser degree
of uncertainty compared with the values that were initially calculated with kriging (with
an error of 22.152%).

Fig. 2. a) Geomechanical model kriging; b) Geomechanical model Gaussian simulation
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5 Conclusions

Simulated RMR values showed a close relationship with actual RMR values (an error of
3.83%). This is because the methodology proposes four directions for the variographic
analysis to verify the anisotropic behavior of the rock mass.

By contrast, values obtained with kriging (an error of 23.15%) did not represent the
actual features of the rock mass, especially for type III regular quality rock, the most
frequent one in the deposit. These results did not facilitate the identification of critical
areas (RMR < 20) of the deposit.

This research presents the potential benefit of the use of Gaussian simulation for the
estimation of RMR values for the geomechanical model, which is used for the design of
the mining plan, design of underground excavations, and their support.
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Abstract. Several factors affect the activities of themining industry. For example,
accident rates are critical because they affect company ratings in the stock market
(Standard & Poors). Considering that the corporate image is directly related to
its stakeholders, this study conducts an accident analysis using quantitative and
qualitative methods. In this way, the contingency rate is controlled, mitigated, and
prevented while serving the needs) of the stakeholders. The Bayesian network
method contributes to decision-making through a set of variables and the depen-
dency relationships between them, establishing an earlier probability of unknown
variables. Bayesian models have different applications, such as diagnosis, classifi-
cation, and decision, and establish relationships among variables and cause–effect
links. This study uses Bayesian inference to identify the various patterns that influ-
ence operator accident rates at a contractor mining company, and therefore, study
and assess the possible differences in its future operations.

Keywords: Bayesian net-work · Accident · Prevention ·Mining · Peruvian

1 Introduction

Safety is an important issue in many industries, especially mining industry. In fact, this
industry has been deemed as the most dangerous industry worldwide due to the various
hazards and risks it generates [1]. Since high-risk industries, such as construction, energy,
and mining, play a significant role in a country’s development, several trained personnel
are often required. These human resources are not necessarily staffed in-house, but for the
company’s own reasons -such as lack of personnel or economic factors- greater efficiency
is achieved when outsourcing. Therefore, mining companies often outsource their work
to third parties (hereinafter “contractors”). The use of contractors not only yields better
results and economic benefits in operations but also increases their market share. This
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means that multiple contractors from multiple companies can work in the same place at
the same time [2]. The companies are vulnerable to the economic and social conflicts
originating from the accidents caused by the extraction of natural resources (such as
mineral ore, in this case) [3].

There are two types of accidents: lost-time accidents and fatal accidents (we will
focus only on lost-time data since fatal events cannot be assessed as they do not provide
enough feedback to prevent them within the company’s safety culture). The Interna-
tional Standardization Organization (ISO) has issued meaningful standards regarding
a company’s life cycle and the market requirements, which can be used to make the
organizational culture more competitive.

For the purposes of this paper, the systematic cause analysis technique (SCAT) can
be used to supplement the Bayesian network (BN) for reducing accident rates, which are
associated with risk prevention. This study is quasi-experimental, not probabilistic, and
is conducted at a contractormining company. This technique focuses on the identification
and control of the different causes of accidents, especially since the average accident
rate has been increasing. As mentioned above, this study seeks to control and/or mitigate
time-loss accidents through the SCAT method, as this computer tool is commonly used
in these industries. Its purpose is to avoid subjectivity when investigating work-related
accidents, thus generating a report capable of establishing the necessary corrective and
preventive measures and improving the investigation process in terms of time and cost
(Table 1).

Table 1. Abbreviations and acronyms.

Abbreviation Definition

Osinergmin Peruvian Supervisor Agency for Investments in Energy and Mining

Sunafil Peruvian National Labor Superintendence

E.O. Executive Order

SRT Single Revised Text

BATNA Best alternative to a Negotiated agreement

BN Bayesian Networks

IDs Influence Diagramas

SCAT Systematic Cause Analysis Technique

2 State of the Art

2.1 Model for the Prevention of Lost-Time Accidents in Mining Operations

In the contract mining industry, as validated by several authors, [1, 4, 5], the main
causes of accidents are leadership and decision-making. In fact, decision-making is
vital for our results since the proposed BN model is probabilistic in nature. Hence, by
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combining random variables, uncertainty can be reduced and mitigated in relation to the
occurrence of these unwanted events. The ability to learn is considered a central feature
of “intelligent systems” [6, 7], so effort and dedication have been invested in the research
and development of this field.

2.2 BNs Applied to Accident Investigation

Learning can be defined as “any process throughwhich a system improves its efficiency.”
Any systemwith knowledgemastery is important for the development of inductive learn-
ing generated after obtaining the variables from the phenomenon and correlating system
data to predict the behavior of unknown variables based on the behavior of previously
known variables. According to the above authors, the existing models within the con-
text of uncertainty and their correlation to risk assessment indicate that the probability
of a phenomenon attributable to unknown causes is high according to the statistics
represented in the linear regression data.

3 Contribution

3.1 Proposed Model

The company’s current accident investigation system is consistent with the application
of the DNV SCAT table, as part of the implementation of the SCAT method. Neverthe-
less, as it is a subjective system and based on templates, new work factors cannot be
selected for development throughout the company’s life cycle, making this methodology
alien to other existing investigation strategies. As it is a qualitative model, percentages
can neither be considered nor can we determine whether an accident type is recurrent.
Consequently, there is no analytical variable that supports decision-making. For this rea-
son, a complementary system, such as BNs, is required. As a new artificial intelligence
(AI) system, this system can be expanded to any area where variables are ambiguous
or non-existent. Still, a cause analysis methodology must be systematically applied to
encourage an evolution in preventive measures. Likewise, regarding data collection, the
information must be accurate and measurable to avoid any type of speculation.

3.2 Model Components

As part of improving the company’s SCAT system, the use of software increases the
likelihood of efficiency, since the results are numerically and systemically monitored,
resulting in a reduction in accident rates. In terms of modified artefacts, the first instance
seems to be the DNV SCAT table, which is applied as a base model in the company.
Given the multiple-option procedure, this table determines the high probability that this
event and/or isolated phenomenon does not occur again. In this way, the history data,
which turn yearly statistics into atypical, are generated from the lack of follow-up and
control after the due process, influenced by the non-observance and lack of sensitivity
to the incidents. The non-observance or lack of interest from the contractor’s staff, as
well as that from their employers, leads to risky behaviors. Therefore, most of the cases
represent violations to Peruvian law with possible imprisonment results.
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This method enhancement aims at gradually decreasing the accident rates, to create
a higher competitive advantage in the sector. Recently, this tendency of obtaining data in
a subjective and probabilistic way has caused accident rates to be determined by mining
companies, to reach an ideal, so that organizational changes can be generated and a
greater efficiency in mining operations can be achieved.

3.3 Proposed Method

As previously demonstrated throughout this paper, the proposed method is based on
the data provided by the company itself. With the database, the basic and immediate
causes are analyzed, so that probability tables can be created. Likewise, both quantitative
and qualitative data are sorted for building BN structures within the program. On an
ongoing basis, the internal or external probabilities obtained from the corresponding
investigations are allocated to assess the possible action items. If the investigation into
basic accident causes is positive, a follow-up and control will be conducted based on the
recommendations proposed for their corresponding samples. However, if inconsistencies
are found in these causes, a database feedback will be issued to limit the causes that
generate the data curvature. Figure 1 denotes the general process flowchart followed
during the investigation.

Fig. 1. Investigation process map

3.4 Indicators

As success indicators, the classification of the basic accident causes and conditions leads
to the generation of a main classification chart, where the options that cause a higher
accident rate are evidenced. Next, these percentages are analyzed through the Elvira
software by entering these data values to the BN. These same percentages initially
obtained are used as the base elements. Hence, these data are used to determine the
third indicator, which assess new parameters with the most representative basic and
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immediate causes, thus causing a variation in the percentages obtained. This variation
confirms a data transmission error percentage when performing the investigation. As
previously discussed, accident causes are first communicated orally. Then, accidents are
documented based on the statements from everyone involved. The last indicator is a
table comparing these results against the initial data, so that new action items can be
performed to validate the decrease in these numerical parameters, which translates into
a monthly control based on observations, frequency reports, and a follow-up process
aligned with institutional processes. This way, there is no need for further effort, but
instead included in accident assessment, to monitor short- and long-term processes. The
following chart denotes the task system executed during the investigation process.

4 Validation

The company under study is a diamond and geotechnical drilling contractor. Based
on the total number of projects opened and closed for business reasons, the average
number of man-hours worked is medium-high in comparison to their competitors. This
company forms part of a large mining group, where each contracting company has
different specializations.

After reviewing the contractor’s incidents reported in recent years, we can classify
their accidents based on their causes, in order to determine their occurrence frequency.
For these purposes, the SCAT table is used to identify the causes according to the
criteria observed in the accident statements and reports. However, since some reports
only contain basic accident information, and in some cases, there are no physical reports,
not all research elements and observations are submitted for analysis.

Table 2. Accident type frequencies according to corresponding accident total.

Type of
accident

Immediate
cause

Basic
cause

Frequency Location Severity Frequency
(%)

Amputation Substandard
acts and
conditions

Personal
and
work
related
factors

1 Operations High 2%

Entrapment 1 Operations Medium 2%

Physical
wear

2 Operations Medium 3%

Collision 1 Operations Medium 2%

Contusion 40 Operations Low 61%

Cut 4 Operations/Maintenance Medium 6%

Fracture 12 Operations Medium 18%

Wound 1 Operations Medium 2%

Irritation 1 Irritation Low 2%

Mutilation 2 Operations High 3%

Burn 1 Operations Low 2%

Total 66 100%
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Furthermore, the basic and immediate causes are sorted by their percentages in the
Elvira software. This also contributes to our second indicator since the related causes and
consequences have been recorded in BNs. With the percentages obtained by the Elvira
program, besides the BN indicator, we can identify the most common type of accidents
along with their basic and immediate causes (Table 2).

In these data, contusions and fracture accidents are the most frequent, which make
their causes relevant. By changing the probabilities to prevent these two types of events
from occurring, an individual simulation is performed, followed by a joint simulation. In
this way, the most significant basic and immediate causes are identified both at a macro
and a micro level. Hence, the basic and immediate causes with higher percentages of
occurrence are identified (Tables 3 and 4).

Table 3. Most relevant basic cause probabilities obtained from the BN´s.

Basic cause Current
probability

Contusion
simulation

Fracture
simulation

Joint simulation

Inadequate
materials

0.02 0.02 0.02 0.02

inadequate tools 0.03 0.03 0.03 0.03

insufficient
supervisions

0.26 0.25 0.26 0.25

Inadequate
maintenance

0.08 0.08 0.08 0.08

Lack of ability 0.29 0.28 0.29 0.28

Abuse and misuse 0.02 0.02 0.02 0.02

Poor Knowledge 0.33 0.33 0.33 0.33

Wear and tear 0.02 0.02 0.02 0.02

Inadequate
design

0.09 0.09 0.09 0.09

Inadequate
motivation

0.21 0.21 0.21 0.21

Work rules 0.02 0.02 0.02 0.02
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Table 4. Immediate cause probabilities obtained from the ELVIRA simulation.

Immediate causes Current
probability

Contusion
simulation

Fracture
simulation

Joint simulation

Limited space 0.02 0.02 0.02 0.02

Lack of warning
signs

0.05 0.04 0.05 0.04

environmental
conditions

0.00 0.00 0.00 0.00

Operate equipment
without
authorization

0.01 0.00 0.01 0.00

Operate at wrong
speed

0.01 0.01 0.01 0.01

Lift objects
incorrectly

0.03 0.03 0.01 0.03

Improper use or
disregard use of
PPE

0.01 0.01 0.03 0.01

Disable safety
devices

0.01 0.01 0.01 0.01

Inadequate light 0.00 0.00 0.01 0.00

Defective
equipment

0.03 0.03 0.00 0.03

Failure to
adequately secure

0.07 0.06 0.06 0.06

Inadequate usage
of equipment

0.01 0.01 0.01 0.01

Inadequate
protection
equipment

0.00 0.00 0.00 0.00

Equipment
maintenance

0.03 0.03 0.03 0.03

Inadequate posture 0.04 0.04 0.04 0.04

Poor order and
cleanliness

0.04 0.03 0.04 0.03

Inadequate safety
and protection

0.02 0.02 0.02 0.02
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5 Final Results

The data required by the Elvira software for using the Bayes theorem, and the proba-
bilities for each basic and immediate cause. For the former, the causes with the greatest
possibility of occurrence are lack of knowledge (33%), lack of ability (29%), insuffi-
cient supervision (26%), and inadequate motivation (21%). Likewise, for the latter, the
causes are failure to adequately secure (7%), lack of warning signs (5%), adopting an
inadequate position (4%), and poor order and cleanliness (4%).

6 Conclusions

According to the results, the types of accidents that had the highest frequency from 2010
to 2019 are “contusion” (61%) and “fracture” (18%), so simulations were performed
with a reduction in these two types of accidents.

The description of the events submitted by the company’s reports was instrumental in
identifying the basic and immediate causes of accidents. Likewise, all possible variables
(causes) were taken into account, unlike the SCAT method used by the company, where
only a standard list of accident causes, and types was used.

The use of “Elvira” software to form BNs was useful and practical, since it identified
when one variable was already related to another. On the other hand, the probabilities
for “contusion” and “fracture,” which had several immediate causes, exhibited extensive
data, thus making it more tedious or difficult to enter the data into the software.

Simulations to reduce the occurrence of “contusion” and “fracture” were used to
identify the critical basic and immediate causes. The results revealed “insufficient super-
vision” and “lack of ability” as basic causes, and “lack of warning signs,” “operate
equipment without authorization,” “failure to adequately secure,” and “poor order and
cleanliness” as immediate causes.

According to the results presented in the paragraph above and in this study, in general,
the main issues for the company are “personal factors” as basic causes and “unsafe acts”
as immediate causes.

Therefore, the BN technique has been proven more effective than the SCATmethod-
ology, since BNs use all existing causes and work with quantitative and qualitative
variables. On the other hand, the SCAT only uses a standard list of basic and immediate
causes and accident types, and decisions are made based on experience and qualitative
observations.
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Abstract. This paper illustrates how the Bieniawski rock mass rating geome-
chanics classification, within the support system used by medium-scale mining
companies, allows for the development of a new anchor rock bolt selectionmethod
aimed at improving horizontal access stability in underground mines. However,
this case study only seeks to select themost efficient anchor rock bolt for any given
horizontal access. A proper support selection method is very important for mining
companies because this decision will safeguard both miners and mining infras-
tructure. This selection process will ultimately prevent fatal accidents, which is
critical for mining companies today, especially considering the constant operation
standstills reported in Peru.

Keywords: Rock mass rating · Medium-scale mining · Bieniawski’s
classification · Stability increase · Anchor rock bolts

1 Introduction

In Peru, from 2000 to 2018, more than 100 accidents have been recorded with respect
to support in underground workings (rock falls) and the highest percentage of these
accidents have occurred in small- and medium-sized mining, besides craft mining, due
to the precarious nature or rough support used in this sector. In fact, most of these
mining operations use timber supports, either as square sets, timber sets that form a type
of passive support, or props, which mostly serve to build mine tunnels in areas that are
too narrow to place square sets. However, the use of timber leads to complications, such
as supply issues due to the considerable paperwork and several permits needed to cut
timber and transport it to themine site. In addition, timber supports need to be transported
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within themine, whichmay require several people and take considerable time depending
on the mine level where the timber is needed, and thus, generate significant delays for
the mining cycle [1]. Another issue would be the considerable time required to assemble
the square sets or place the props in their corresponding locations. Here, the support
specialist has to prepare all materials and exercise enormous pressure for each timber
piece to fit perfectly in place to prevent rock falls. Besides the high costs of using timber,
there are also indirect costs, represented by the amount of time spent in each stage,
procurement, transportation, and installation, as well as that required for building these
supports, which also affect the mining cycle [2]. Still, the most important issue that
urges us to conduct this academic study is the instability generated when using timber
in wetlands, as water causes timber to break or fracture, which means that the timber
supports would need to be replaced at a heavy cost and additional time.

2 State of the Art

2.1 Selection of Active Supports in Mining or Related Sectors Using
the Bieniawski Rock Mass Rating (RMR)

To effectively select a support system, we must first know the RMR geomechanics
classification, which has been modified and become the International Standard for rating
rock masses. This rock mass classification was first developed by Bieniawski in 1973
and amended by the same author in 1976 and 1989. The RMR uses five core parameters
(items 1 to 5) and one control parameter (item 6) to classify the rock masses under its
rating system. The five core parameters include uniaxial compressive strength (UCS),
rock quality designation (RQD), spacing of discontinuities, condition of discontinuities,
and groundwater conditions. Then, we have the corrections, such as the orientation of
discontinuities, as the last parameter [9, 11, 13]. Being able to select the most efficient
support system translates into preventing the possible deaths, injuries, and equipment
losses in medium-scale underground mines. Mines require special attention in terms
of stability issues generated by rock mass features. The need for reliable and easy-to-
use engineering tools arises in the same measure as they contribute to improving job
safety. These tools must cover both structurally controlled faults (e.g., flat, wedge, and
block toppling) and circular faults. The empirical rock and slope quality classification
systems seem to be themost practical solution for the preliminary analysis of structurally
controlled faults [10, 12].

2.2 Selection of Active Supports in the Mining or Related Sectors Using
the Bieniawski RMR Geomechanical Classification and Barton’s Q-System
for Tunnel Quality

Underground mining operations are expected to operate at the lowest possible costs,
which include using anchor rock bolts to provide rock stability supports. However,
these expectations can only become real through an improved understanding of the rock
mass (RMR) and Q-system conditions [19]. As such, rock mass classification systems
provide further information regarding rock mass conditions, e.g., onsite fault criteria,
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rock properties, uniaxial compressive strength, Young’s modulus, and Poisson’s ratio,
which facilitate a better selection of anchor rock bolts according to each specific scenario.
Rock mass characterization systems are empirical characteristics using a two-model
approach: the RMR as the general model and Barton’s Q-system as a specific model.
Both require direct and indirect inputs of the rock mass parameters and can be applied to
limit the rock type range for selecting an anchoring system based on the characterization
of rock mass conditions [19, 20, 21].

3 Contribution

3.1 Proposed Model

See Fig. 1

Fig. 1. Research application process flow

3.2 Proposed Methodology

Geological-Geotechnical Survey of theRockMass. The assessmentwill be conducted
using geomechanical stations, known as cell mapping, along all exploitation levels and
sub-levels. In each station, the features of the main families of discontinuities will be
identified and quantified. The following features are determined for each family: orienta-
tion (dip “Bz” and dip direction “DBz”), spacing, persistence, roughness, discontinuity
wall strength, hole, filling, weathering effects, filling strength, and the presence of water.
In addition, block shapes, size range, and volume of the blocks are identified.

Control of the Anchor Rock Bolt Installation (Support Mesh). After completing
rock mass characterization and determining that using Hydrabolt rock bolts for sup-
port is indeed feasible, a drilling mesh will be designed to identify the location of the
Hydrabolt rock bolts along the tunnel. This design will be aligned with the mining
standards established for this support method.

Apply theMethod of Support Based on theAnchor Bolts Along theMine Site. After
completing the rock mass characterization and finalizing drilling mesh determination,
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the anchor rock bolts are installed using a jackleg drill and a hydraulicwater pump,which
is used to expand and adjust the rock bolt to the shape of the hole. All installation times
and data will also be recorded to keep track of the process. Once installed, a pull-test
will be conducted to determine the strength of the rock bolts.

Stress/Deformation Analysis using the Rocscience Software. Next, the anchor rock
bolt installation data collected are compared against the timber support strength data
gathered from our literature review using the Rocscience software, to determine which
of the two support methods is more effective for securing access to the mining site.

3.3 Indicator View

The indicators used in the anchor bolt selection methodology are simplified as follows:

Rock Mass Indicator According to NGI (Q). Having already calculated the RMR,
the rock mass classification issued by the Norwegian Geotechnical Institute (NGI)

RMR = (9 ∗ LnQ) + 44 (1)

Equivalent Dimension (De). This dimension is calculated to relate the Rock Tunneling
Quality Index (Q) to the excavation support ratio (ESR) to certify that an adequate support
system is being used. The De value is calculated as follows:

De = (Excavationwidth (m))

(Excavation Support Ratio (ESR))
(2)

4 Validation

4.1 Case Study

The Poderosa Mining Company operates in Anexo de Vijus, district and Province of
Pataz, department of La Libertad, at a height ranging between 1300 and 3300 m above
sea level. The mine is geographically located on the right bank of the Marañón River or
on the eastern flank of the Northern Andes Mountain Range.

4.2 Application of the Method to the Case Study

Hydrabolt Anchor Rock Bolts. The Hydrabolt is an active mechanism friction rock
bolt injected with high-pressure water (25–30 MPa). The bolt expands from an initial
diameter of 29 mm to 42 mm, and due to a check valve, which prevents the internal
filling liquid from being released. The water then exerts pressure radially throughout its
length (Figs. 2 and 3).
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Fig. 2. Hydrabolt rock bolt based on its axial force

Fig. 3. Hydrabolt rock bolt based on its displacement

Split Set Anchor Rock Bolts. These anchor rock bolts exhibit a simple design and are
as easy to install as the other bolts. In addition, they are affordable and do not require any
adjustment. The proper positioning of this bolt is measured visually through its behavior,
i.e., how the bolt acts on the rock mass immediately after its installation. In addition,
the load is transferred along the entire bolt length, which allows water to drain from the
access walls (Figs. 4 and 5).

Fig. 4. Split set rock bolt based on its axial stress
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Fig. 5. Split set rock bolt based on its displacement

Swellex Anchor Rock Bolts. The Swellex anchor rock bolt is sealed at one end, while
the other end is equipped with a special nozzle used for inflation. The bolt expands inside
the borehole, creating friction and an interconnected anchor, which provides support to
the entire column and throughout the length of the hole. Consequently, due to this
anchoring mechanism, the Swellex rock bolt can be attached to a wide variety of rocks
and deliver good-to-excellent anchoring capacity. Its steel profile can adapt stripping
movements without failure. In addition, its performance can be explained through its
very simple system (Fig. 6).

Fig. 6. Swellex rock bolt based on its displacement

5 Results

This study confirms that the installation of anchor rock bolts will generate greater phys-
ical stability for horizontal mining works, which previously used timber supports. Rock
bolt strength was measured through the pull test. To perform this test properly, a geome-
chanical mapping was conducted to identify the rock type and determine whether the
support installed was viable. According to the GSI, the rock was classified as LF/MB
(slightly fractured/very good), LF/R (slightly fractured/regular), and F/R (moderately
fractured/regular). Therefore, under these rock mass conditions, Hydrabolt anchor rock
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bolts can be perfectly used. In this study, a geomechanical characterization was calcu-
lated in a horizontal section of a sterile material (cruise) every 3 m, resulting in an RMR
of 46 to 50, which means that the rock is type II (good rock). using anchor rock bolts
was optimal due to the rock and excavation type. Still, since both the RMR and GSI are
different and not accurate, they must be supplemented by the results from the pull test.
Huamani (2014) performed the pull test on a rock type IV (bad), with an RMR of 31.40
and a GSI classification of MF/P.

6 Conclusion

The Poderosa Mining Unit is a medium-scale extraction unit that uses timber supports
in its permanent accesses and galleries. However, Hydrabolt anchor rock bolts have
provided better results and greater stability for the development of accesses within the
mine.

In the geological survey of the rock mass and the classification of the rock, and based
on the RMR calculated, the rock is type III (regular rock), and as per the Barton, Lien
and Lunde table, access supports are required. For these purposes, anchor rock bolts will
be used.

The expansion system of the Hydrabolt rock bolt provides permanent, active, and
effective support. Likewise, its load capacity provides a greater safety factor than another
support system, due to a check valve that prevents the internal filling liquid from being
released. The water then exerts pressure radially throughout the length of the borehole.
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Abstract. This research study focuses on creating a drill pattern for the Con-
destable mine, which will allow us to assess the percentage of dilution. For these
purposes, we used the Pearse formula proposed in 1955, which allowed us to find
the burden and later, the spacing that each drill hole should have in the pattern.
Once we had collected all the numerical data, we used the JK SimBlast program
to design the proposed drill pattern and analyze the damage zones, the tonnage
acquired and the existing dilution. According the results obtained, the smaller the
hole diameter, the less dilution will be generated when diversifying the wall and
ceiling explosives.

Keywords: Dilution · Sublevel Stoping · Fragmentation

1 Introduction

The mining industry is one of the most productive markets in the world, as is the case
in Peru. In the last 10 years (2009–2018), this industry generated 20% of corporate
tax, royalties and special taxes [1]. Mining in Peru is one of the main drivers of its
economy.Most of themines are concentrated in theAndean region, and themain products
are silver, copper, gold, zinc, tin, bismuth and tellurium. There are several methods of
exploitation, your choice will depend on the type of local rock mass, the expected degree
of fragmentation and the minimum dilution percentage used to obtain the maximum
profitability of the project. Since prehistoric times, several tools have been used to extract
ore, over the centuries, these techniques were improved. However, other problems arose,
which can now be overcome thanks to technology.

In underground mining, rock fragmentation is the beginning of a long process to
recover the mineralized deposit. There are many drilling and blasting techniques to opti-
mize rock fragmentation, such as numerical models, contact zone studies, drill pattern
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designs, among others. Analyzing the percentage of dilution in blasting is critical for a
mining company because it directly affects the percentage of mineral ore which may be
recovered.

This article focuses on the design of a drill pattern for the sublevel Stoping under-
groundminingmethod, aimed at optimizing the recovery of themineral ore. The existing
direct relationship between the dilution of the economic ore and the degree of rock frag-
mentation will also be discussed. The dilution directly and significantly influences metal
processing costs, and ultimately, the profitability of the entire mining operation. There-
fore, assessing the existing relationship between the dilution, fragmentation and mineral
ore recovery is critical [2]. The design of a drill pattern will be detailed based on empiri-
cal calculations as per the formula proposed by Pearse in 1955. From geological samples
of the mineralized deposit, the burden and spacing will be calculated as per ground char-
acteristics. Then, the pattern will be designed, and the results will be contrasted using
the JK SimBlast program.

2 State of the Art

2.1 The Sublevel Stoping Exploitation Method

There are several exploitation methods in underground mining. Sublevel Stoping is one
of the blasting methods used for large deposits. This technique is characterized by a
high percentage of dilution of 15 to 20%. However, in some cases more sterile material
falls than mineral ore, thus generating low recovery rates and increasing the costs of
separating and dismantling the mineral ore. Therefore, this represents a serious issue
when using this particular method of exploitation, which currently uses fan cut drill
patterns because it is based on breaking the free face or front of the tunnel. This pattern
consists of making a wedge cut from one of the sides of the tunnel to arrange the drills
in the form of a fan that diverges at the bottom. However, its use is uncommon in other
methods because it requires a certain width to obtain an acceptable progress [3, 4].

2.2 Drill Pattern Design

To conduct the drilling stage, the planning area designs a drill pattern according to the
soil where thework is to be performed. For the design, collaboration between the geology
and geomechanics area is essential, as they will provide all the rock mass information
required, such as the presence of faults, dams, dimensions of the deposit, type of rock, the
structure of the crust, and study and interpretation of the layers. These data will be used
to design the pattern using mathematical calculations to assess the correct span between
boreholes. For these calculations, Pearse’s formula will be used to determine the burden
(the shortest distance from the drill to the exposed rock face, measured perpendicularly
to the nearest borehole) [1, 6].

3 Contribution

3.1 Proposed Model

As mentioned by several authors, the design of the drill pattern is critical for the drilling
stage. The calculation of burden (B) is critical for determining the optimal span between
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boreholes as it provides the distancemeasured perpendicularly from the center of gravity
of a loaded explosive mixture inside a borehole to the nearest exposed rock face, as well
as the direction in which rock mass displacement will likely occur. In addition, since
the blasting principle is based on the drill pattern used, creating the cut or burst cavity is
critical for creating the second exposed face, thus facilitating breakage for the rest of the
section. The design of an optimal drill pattern will indicate the correct distribution of the
drills detailing borehole span, explosive loads and the sequence in which they should be
fired. By optimizing section design, the contact between mineral ore and sterile material
is reduced. This action favors the control of the dilution that could be generated in the
mineral ore exploitation process. For these purposes, the following process flow chart
details the steps for designing a new drill pattern (Fig. 1).

Fig. 1. Research application process flow

3.2 Burden Calculation

The burden is the shortest distance from the drill to the exposed face of the rock,measured
perpendicularly to the nearest borehole. In other words, the span between boreholes in
the blast. In 1955, Pearse proposed the following formula based on the properties of the
rock, the diameter of the borehole, the detonation pressure, and the dynamic strength of
the rock.

B = Kr × Dt/12 × √
PD/RD (1)

Where:

Kr: Constant depending on rock property
D: Borehole diameter (mm)
PD: Detonation pressure of the explosive (Kg/cm2)
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RT: Rock tensile strength (Kg/cm2)

a) The constant is found based on the quality of the rock

Kr = 1.96 − 0.27 × ln(ERQD) (2)

Where:

ERQD: Equivalent Rock Quality Index (%)

ERQD = RQD × JSF (3)

Where:

RQD: Deer Miller´s Rock Quality Index
JSF: Joint Strength Correction Factor

b) Next, we calculate the detonation pressure according to the explosives used
c) We find the rock´s dynamic resistance

• Tensile strength (St) based on uniaxial compressive strength

St = 8% × Sc (4)

Where:

St: Static tensile strength (MPa)
Sc: Uniaxial compressive strength of the mineral (MPa)

• Dynamic tensile strength (Std) based on the static tensile strength

Std = 4.5 × St (5)

Where:

Std o RT: Dynamic tensile strength
4.5: Conversion constant of static strengths into dynamic strengths.
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4 Validation

4.1 Case Study

The proposed pattern design was developed based on geological and geomechanically
data from the Condestable mine, located in the Mala district, department of Lima in
Bujama Alta, at Km. 89.5 on the old southern Pan-American road. Enclosed in volcanic
and sedimentary rocks dating from the lower cretaceous and rocks in dams, and quartz-
diorite stocks, the Condestable site produces copper (Cu) and gold (Au) mineral ore.

After identifying the different pattern designs obtained with the JK SimBlast soft-
ware, we proceeded to estimate the tonnage and the dilution percentages that will be
produced from each pattern.

4.2 Option 1

Drill diameter: 2.5 inches - Type of explosive: Emulsion (Fig. 2 and Table 1)

Fig. 2. Drilling design with only one type of explosive

Table 1. Parameter for calculating the Burden with Emulsion – 2.5 inches

EMULFAN 600S (D = 2.5 inches)

Parameters

RQD Rock quality index 63

JSF Effort reduction factor 0.9

ERQD RQD * JSF 56.7

K 1.96 - 0.27 In (ERQD) 0.869800963

PD Explosive detonation pressure (Emulex 8) 10 700 MPa

RD Rock’s dynamic strength 50.4 MPa

D Drill diameter (mm) 2.5 inches

BURDEN (Kx(Drill D.)/12)*(PD/RD)1/2 2.64031 Feet
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We found the initial tonnage for comparison against the tonnage obtained from
pattern type 1:

TN = 3.5m × 3.5m × 16.26m × 2.8TN/m3 = 557.718TN

The blast produced an overbreak 6.72 m larger than initially planned, then:

newTN = 3.5m × 3.5m × (16.26 + 6.72)m × 2.8TN/m3 = 788.214 TN

There is a 230.496 TN excess from the original plan, representing:

788.214 = 557.718/(1 − %Dil)

∴ %Dil = 29.24%

4.3 Option 2

Drill diameter: 2.5 inches - Explosive types: Emulsion – typo Emulfan 600S and ANFO.
We found the initial tonnage for comparison against the tonnage obtained from

pattern type 2:

TN = 3.5m × 3.5m × 16.26m × 2.8TN/m3 = 557.718TN

The blast produced an overbreak 2.24 m larger than initially planned, then:

newTN = 3.5m × 3.5m × (16.26 + 2.24)m × 2.8TN/m3 = 634.55TN

There is a 76.832 TN excess from the original plan, representing:

643.55 = 557.718/(1 − %Dil)

∴ %Dil = 12.18%

4.4 Option 3

Drill diameter: 3 inches.
Explosive types: Emulsion – type Emulfan 600S and ANFO.
We found the initial tonnage for comparison against the tonnage obtained from

pattern type 3:

TN = 3.5m × 3.5m × 16.26m × 2.8TN/m3 = 557.718TN

The blast produced an overbreak 4.032 m larger than initially planned, then:

newTN = 3.5m × 3.5m × (16.26 + 4.032)m × 2.8TN/m3 = 696.0156TN
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Table 2. Dilution percentage comparison

Explosive Diameter (in) Extracted
Tonnage

Excess (Tn) Dilution %

ANFO +
EMULSION

2.5 634.55 76.32 12.11

ANFO +
EMULSION

3 696.0156 138.2976 19.87

EMULSION 2.5 788.214 230.496 29.24

Fig. 3. Dilution Percentage vs
Extracted TN

There is a 76.832 TN excess from the original plan, representing:

696.0156 = 557.718/(1 − %Dil)

∴ %Dil = 19.87%

The results are denoted in Fig. 3.
The figure shows that, as the tonnage rises, either due to an increase in borehole

diameter or the type of explosive used, the dilution percentage also increases, thus
affecting the recovery of mineral ore.

5 Results

According to the hypothesis proposed and statistical analysis performed with the burden
and spacing data collected for the two types of explosives and the different borehole
diameters, we can observe that the larger the diameter, the greater the burden. This will
favor a damage increase in the cut, which, in turn, will also generate higher dilution. In
addition, the type of explosive also plays an important role. The Emulfan 600S explosive
has a higher degree of detonation when compared against the Anfo. The burden and
spacing, therefore, are higher as the drill diameter increase. This indicates that the choice
of explosive is fundamental and would depend on the degree of fragmentation intended
and the type of terrain where the work is performed (Table 2).

6 Conclusion

This research study concludes that the proposed drill pattern design for the Sublevel
Stoping –LongDrills undergroundminingmethod favors the amount extraction tonnage.
The tables indicate that, as tonnage increases, either because of the type of explosive
used or borehole diameter, the rock mass will experience greater damage, thus leading
to a higher dilution percentage. When using a diameter of 2.5 inches and the type of
explosive emulsion – emulfan 600S, 12.11% dilution is obtained: less than only using
Emulsion for the hanging walls and footwalls (%Dil = 29.24%).
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It is also concluded that determining the load is a key factor for the drilling design.
The statistical tables shown indicate the optimal borehole diameter for this investigation.
In addition, the type of explosive used determines the value of the charge according to
its degree of detonation. This data will be used to calculate the required interval between
perforations and design the optimal perforation pattern.

Table 2 shows that the type of explosive used during the exploitation stage is another
critical factor for the fragmentation of the rock mass. In this case, rock mass fragmen-
tation will depend on the hardness of the rock, the degree of fragmentation required,
whether there is presence of water, and borehole diameters. Its use must be done strate-
gically, carefully distinguishing the overbreak that could be generated in the hanging
and side walls. This research used two types of explosives, Emulfan 600S for the side
walls, and ANFO for the hanging walls to avoid the rock from collapsing due to gravity.
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Abstract. This article is concerned with how the “Faculty Policies and Practices”
dimension of the Center for Internationalization andGlobal Engagement’s (CIGE)
Comprehensive Internationalization Framework [1] applies to Arnhem Business
School (HAN University of Applied Sciences), the Netherlands. According to
the model, institutional policies and mechanisms of support enhance the faculty
opportunities to develop international skills and can maximize the impact of these
experiences on student learning while helping identify implementation strategies
that support internationalization at the university level. Based on the targeted
expert interviews at Arnhem Business School (ABS), tenure and promotion poli-
cies, hiring guidelines, faculty mobility and on-campus professional development
will be documented, assessed and disused in terms of policies, practices, actions
and outcomes in line with the university internationalization goals. In order to
introduce internationalization as a key pillar such criteria are globally focused and
interlinked with various “glocal” stakeholders to enhance the ABS personalized
internationalization strategy.

Keywords: Comprehensive internationalization · Internationalization policies ·
Higher education · Internationally connected university

1 Introduction

Even if the trends in the internationalization of higher education are seen as widely
achieved, it should be highlighted that different perspectives towards internationaliza-
tion process may be observed [2–4]. For example, there are observers that have pointed
out that the accentuation falls on the economic and political values to the detriment of
traditional academic and cultural values of higher education regarding internationaliza-
tion. Also, there are observers that highlighted that more and more the higher education
institutions have focused on “competition” in the detriment of “cooperation” [5].

Scott (2015) discusses about the expression “hegemonic internationalization” since
he observes that there is a growing undercurrent of internationalization policies, namely
a nationalistic or imperialistic undercurrent [6]. Based on this undercurrent, one country
can be successful by gaining financially, politically and economically and have suc-
cess relying on the smart activities and policies regarding internationalization of other
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countries. Moreover, Rhoades (2017) highlight that there is a growing current of “anti-
internationalization” that affects the policies of higher education institutions [7]. Despite
the fact that at this moment the economic benefits and competition are the fundamental
objectives, on long-term it is quite difficult to analyze how the actual activities and poli-
cies are in accordance with this kind of rhetoric. Other scientific contributions state that
severe criticism of the economization is prevalent in the academic environment since
this approach is often expressed, as for example “from the pursuit of knowledge to the
pursuit of revenue” [8, 9]. Moreover, other scholars affirm that institutional strategies
and concepts regarding the internationalization process vary significantly, according to
several surveys of university leaders’ perspectives [10] and international policies have
also significant differences between countries [11, 12].

Every institution has unique guidelines, documentation and promotion process
regarding internationalization. Moreover, internationalization plays a unique and dif-
ferent role for each campus. There are not even two identical internationalization poli-
cies. In order to highlight the importance and significance of each event, whether it
is international, national, regional or local (thus “glocal”), each faculty has to submit
their accomplishments into an organized, succinct and clear way related to professional
and scholarship research or development and productivity. This is why this article is so
relevant and its impact on learning from best practices is obvious.

2 Faculty Policies and Practices

Following the “Faculty Policies and Practices” dimension of the CIGE model, strategic
planning involves key stakeholders that articulate an institution’s commitment to inter-
nationalization and provides a roadmap for implementation. Formal assessment mech-
anisms reinforce this commitment by framing explicit goals and holding the institution
accountable for accomplishing them [1].

Step 1: Tenure and promotion policies. Tenure codes state explicitly that international
work and experience should be considered in tenure and promotion decisions.
Step 2: Hiring guidelines. International background, experience and interests are among
the criteria upon which faculty candidates are evaluated.
Step 3: Faculty mobility. Faculty have opportunities to teach, conduct research and
attend conferences abroad. Administrative and funding mechanisms support faculty
participation in outside programs (e.g. Fulbright).
Step 4: On-campus professional development. Workshops, seminars and other programs
help faculty build international competence and incorporate international perspectives
into their teaching.

In line with the model mentioned, taking into account the explorative nature of
the study, the researcher chose a combination of targeted expert interviews at Arnhem
Business School, archives, and observations, with main emphasis on the first two (same
methodology used for previous articles regarding comprehensive internationalization at
Arnhem Business School, the Netherlands), [13–17].
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Regarding the tenure and promotion policies, Arnhem Business School (ABS) has
chosen to use the Hay method when organizing organizational functions from the inter-
national consultancy organization Hay Group [18]. The Hay method, designed in 1943,
is widely used in very different organizations worldwide. The starting point of the Hay
method is formed by two questions. Why does a function exist and how does it con-
tribute to the goals of an organization? and Where in the organization and within which
frameworks does a function contribute? Form the basis of this system of job orders,
there are groups of functions that, based on their role in the organization, contribute to
fit together. At Han, the job profile plays an important role in determining the level of a
job. That level is also determined by classification criteria based on the Hay method for
job evaluation and profiling. If the weight in a result area differs or if there are variants
leveling up a position, this is reflected in those classification criteria.

Although the Hay procedure is fully described in Dutch and not sufficient explained
by the supervisors for international personnelmembers in English, theHumanResources
Department started in the academic year 2018-2019 an thoroughly analysis of the proce-
dures for international staffmembers and their needs. Various stakeholderswere engaged
(theFacultyDean, themanagement team, the international relations office responsible for
internationalization policies at the faculty level and the new international staff members)
and new policies were developed and implemented. BenchmarkingwithABSworldwide
partner universities and other international recruitment bodies were consulted, as “glo-
cal” stakeholders are eminent in creating the personalized nature of ABS strategies on
internationalization.

While the tenure and promotion policy is under review and development, the Hiring
guidelines procedure for Non-European Union has been created based on before and
after 6 months period Feedback, regarding issues as immigration, recruitment proce-
dures, local government appointments, diversity and culturematters, housing, insurance,
pension and other “HAN domestic issues”.

The new Hiring Procedure for Non-European Union personnel is using a mix of
stakeholders involved in this process with clearly specified and defined roles within the
24 steps new procedure guidelines [19]:

– Candidate (C);
– Expat Centre (E);
– HR advisor HAN (HR)
– HR advisor HAN and Collaborator (HR&C);

1. Email Invitation for an employment interview with a HR Advisor (HR); the candi-
date must read the documents before the interview meeting and send the required
documents to the HR advisor in advance (C);

2. Employment interview with the HR advisor via Skype, WhatsApp or telephone
will take place (HR&C);

3. Confirmation of the conditions of employment will be sent by email (HR);
4. HR contact the Expat Centre Wageningen to start the procedure for Entry and

Residence (HR);
5. Expat Centre informs the candidate about the procedure and documents needed to

be provided (E);
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6. Expat Centre checks the documents provided, if everything is in order, they file the
application with the Immigration and Naturalization Service (IND), (E);

7. HR supervisor contacts the candidate to specify the date of the commencement of
the employment (HR);

8. Expat Centre informs the candidate and HAN when they receive an approval for
the entry and residence procedure (E);

9. Expat Centre informs the candidate at which Embassy to pick up the visa (E);
10. The candidate sends a copy of the visa to the Expat Centre informing the date of

arrival in the Netherlands (C);
11. First meeting at the Expat Centre in the Netherlands is planned (E);
12. HR checks is the candidate can benefit of the 30% tax facility (HR);
13. Start finding a home in the Netherlands (rent of buy), (C);
14. Appointment with the HAN supervisor take place at the HAN office (HR&C);
15. First meeting at the Expat Centre Wageningen to arrange: receiving a BSN number

for the municipality; opening a bank account; receiving the residence permit from
IND; if necessary arranging a TBC health appointment; (C&E);

16. The candidate receives a welcome guide presentation from the Expat Centre, list
of steps to be taken and the digital personal file (E);

17. Home in the Netherlands arrangements continue with connecting to the water and
electricity supply facilities; internet connections etc. (C);

18. Appointment with the HAN supervisor take place at the HAN office (HR&C);
19. The Expat Centre notifies the HR advisor about the BSN number, bank account

number (IBAN), so HAN can draw up the contract (E);
20. HR sends the contact the candidate Dutch address; a signed contract copy will be

returned to the HAN by the candidate (HR&C);
21. The candidate creates a Han account and apply for a HAN card; procedures how

to apply are explained in a separate document (C);
22. Arrange an Health Insurance within the first 3 months of the employment (C);
23. Read the welcome guide about living in the Netherlands paying extra attention to

the finance chapter social security and allowances (C);
24. For traveling by bike, car or public transportations procedures see important issues

surrounding your employment guide and enjoy your first day at Han University of
Applied Sciences (C);

Every year the Personnel Policy Steering Group discusses the HAN Function Scheme
and advises the Executive Board on enforcement or adjustment, through the HR director
who is responsible for this agenda. Still, it is quite clear to mention that at ABS the tenure
codes and hiring policies state that international work and experience are considered in
tenure, promotion and hiring decisions very explicitly.

The professional development on Campus of the staff members at ABS is quite elab-
orate as all the teaching staff members are obliged to have their teaching and examining
qualification certificates by 2020 [19] where workshops, seminars and other programs
help faculty build international competence and incorporate international perspectives
into their teaching. Also new projects on the internationalization of the curriculum and
the international programme offered are being held at the moment where interaction of
different faculty and glocal stakeholders is highly valued. The professionalization of the
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teaching staff members is seen as a priority for the ABSmanagement as ABS has started
to implement internationalization as a core institutional priority aiming to prepare the
faculty members for both life and work in the globalized world that describes the 21st
century [20]. HAN plays the role of the institutional driver in learning and teaching
students in this globalized world. Higher education institutions as the HAN, must be
interested to include international perspectives and experiences as part of their curricu-
lum and co-curriculum in order to reach the level of global competency and help not only
students but teaching staff members as well to achieve global competence by gaining
international knowledge and skills [21].

Faculty mobility at the ABS can be described as intensive as many of the faculty
members have opportunities to teach, conduct research and attend conferences abroad
via the “Preferred Partners Policy” [20]. For the academic year 2018–2019 international
research and co-teaching projects have been taken place to boost the internationalization
strategy cooperation not only with European partners but as well with partners from
India, USA, Russia and Indonesia. Relevant is to mention that not only the teaching staff
is involved in mobility projects, but also administrative staff and management.

3 Conclusions and Further Recommendations

By starting in the early stages of faculties’ careers, the consolidation of a global focus
among faculties sets the stage for a continued interest and activity in the international
domain. On the long-term this will help the institutions to build up from the ground
up a globally engaged professorship. Tenure procedures and policies can represent a
powerful mechanism to stimulate and to reward the engagement in internationalization
for early-career faculties. This aspect describes those institutions which have made from
internationalization a core goal. In order to introduce internationalization as a key goal for
institutions, criteria that are globally focused should be incorporated among the standards
for promotions. By doing this, the faculty has the license to bring internationalization
among the top of the list of competing priorities. Moreover, by bringing international-
ization the faculties guarantee that spending time with such activities doesn’t affect the
tenure prospects of the faculties.

The success of policy changes is dependent on institutional readiness. Higher edu-
cation institutions have to make an entire and honest assessment of their overall state
of internationalization on their campuses before to engage with the tenure code. This
assessment is helpful to notify the specific changes that are made by tenure code imple-
mentation. Such an evaluation may point out those core domains that need attention in
order to build a proper environment where such changes can be achievable in the near
future. On the other hand, this kind of evaluation can also reveal that the campus may
not be prepared to embrace such tenure policy changes focused on internationalization.
There are proactive actions that are necessary to ensure that policies. The “lived reality”
of these policies gives the power for the faculty to act as facilitators for the interna-
tionalization process. These proactive actions focus on the language that is added to the
tenure code, efforts focused to change the review process of international work and also
removing the roadblocks to the global engagement.

The faculty has a decisive role in carrying out the activities those are necessary
to fulfill the institutional objective related to the internationalization since the faculty
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has a central role in the higher education enterprise. Higher education institutions that
are truly serious regarding the internationalization have to focus on the intersection of
internationalization, tenure and promotion processes due to the central role of promotion
and tenure processes of faculty members’ choices and careers.
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Abstract. Public discussion on the role and responsibility of higher education
institutions in shaping society of the future began in 2001 [1] The answer to the
question of how sustainable development should be understood and what it brings
for universities came from the World Commission on Environment and Develop-
ment in 1987 which described sustainable development as “meeting the needs of
the present without compromising the ability of future generations to meet their
own needs”. The future role of the university should be widely discussed. Educa-
tion provided outside of higher education institutions should also be considered as
important for society. The system of higher education needs reshaping to become
more transdisciplinary, open to eliminate barriers and ready for new partnerships.

Keywords: Sustainable development · Higher education · University

1 Introduction

Sustainable development has become a popular and widely cited catchphrase, but it
requires an explanation to be properly understood by everyone in the same manner.
The term “sustainable development” was and still is used very often by aid agencies,
development planners and activists [2]. Without proper explanation it may become a
synonym of appropriate technology or just a fashionable phrase used with a lack of
precise definition [3].

The idea itself has attracted a vast amount of attention in governance, planning and
development as well as in academia. This popularity is owed to the fact that the main
global challenges such as climate change, water scarcity, poverty, and many others can
successfully be addressed by adhering to the principles of sustainable development [4].

2 The Notion of Sustainable Development

The two words “sustainability” and “development”, which together build the phrase,
require proper explanation. “Development” means mainly: development as structural
transformation, human development, development of democracy and governance and
development as environmental sustainability [5]. The second word “sustainability” lit-
erally means “a capacity to maintain some entity, outcome, or process over time” [6].
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Themeaning of sustainability must be considered only within its ecological aspect in
order to be able to create a fundamental framework for the concept of sustainable devel-
opment [7]. In 1987, the former PrimeMinister of Norway and former Director-General
of theWorldHealthOrganization,GroHarlemBruntland, acting as the chairperson of the
World Commission on Environment and Development, also known as “The Bruntland
Commission”, published the report “Our Common Future” [8]. The report creates a link
between economic development and environmental stability. In its concluding words
the report presented a definition of sustainable development: “Sustainable development
is development that meets the needs of the present without compromising the ability
of future generations to meet their own needs. It contains within it two key concepts:
the concept of ‘needs’, in particular the essential needs of the world’s poor, to which
overriding priority should be given; and the idea of limitations imposed by the state
of technology and social organization on the environment’s ability to meet present and
future needs.” [9].

As Rachel Emas writes, “The overall goal of sustainable development is the long-
term stability of the economy and environment.” [10]. In those words, the processes of
integration of the economic, environmental and social concerns were emphasized.

At the United Nations Conference in Rio de Janeiro, Brasil in June 2012, during the
largest ever meeting of that organization, new goals of sustainable development were
widely discussed. Among other challenges, the main global goals should be focused on
eradication of poverty, deeper integration of economic, social and environmental aspects,
promotion of sustainable patterns of consumption [11].

In 2015 a set of 17 Sustainable Development Goals was created to achieve the
eradication of hunger and poverty and the elimination of the worst effects of climate
change in ambitious 15 years, until 2030.

3 Challenges for Higher Education Institutions

Universities have a leading role to play in sustainable development and its popularization
among stakeholders and in society. The human right for education is rooted in SDG 4 –
Sustainable Development Goal 4, which aims to “ensure inclusive and equitable quality
education and promote lifelong learning opportunities for all” [12] This declaration is
based on Article 26 of the Declaration of Human Rights [13]. It stresses the importance
of higher education institutions and their role in sustainable development.

TheUNAgenda –UNESCO– the Education for Sustainable Development definition
says that education „empowers learners to take informed decisions and responsible
actions for environmental integrity, economic viability and just society, both for present
and future generations, while respecting cultural diversity” [14].

Due to those obligations higher education institutions should be supported by gov-
ernments. The allocations of public funds recommended byUNESCOshould be between
15%–20% of public budgets. Higher education institutions can contribute to sustainable
development in many ways, by generating human capital through spreading knowledge
and education, playing the role of research centres and managing the university and its
campus in a sustainable way.

In 1972, during the Earth Summit in Stockholm, education was identified as a crucial
player in spreading sustainable development. Its role as a supplier of new technology and



386 M. Geryk

knowledge to the wider community is important due to its expertise. Higher education
institutions, due to their intellectual resources, have a considerable impact on local
societies and their economic relations. University alumni create entrepreneurial power
andmay lead to economic growth. The role of higher education institutions is tomotivate
their students to be entrepreneurial [15]. Such a goal requires creating good relations
with stakeholders in terms of loyalty and productivity.

One of the main roles of universities is to enhance the quality of research. The results
of research, successfully implemented, can bring a positive impact and benefits to local
communities [16].

National networks of universities from Italy and Germany showed that sustainability
in higher education is strongly linked to committed change agents. It emphasises the role
of institutions to create the figure of a student who will play the role of initiator, driver
or contributor of the sustainability process [17].

Involvement of students in all key activities of higher education institutions is crucial.
The new student-centred system should be further developed in order to allow students
to be active co-creators of the curriculum and to make them more responsible for the
results of the educational process [17].

Sustainable future requires the involvement of all stakeholders. Universities can
act in two ways: first, as indicators of change, as they were created by society and
cannot freely promote social change [18, 19]. Second, the university is an active leader
of change and creator of societal change [20–22]. The active role is empowered also
by the UNESCO statement: “The goal of education is to make people wiser, more
knowledgeable, better informed, ethical, responsible, critical and capable of continuing
to learn (…). Education, in short, is humanity’s best hope and most effective means in
the quest to achieve sustainable development” [23].

As sustainable development is not an easy task it requires continuous effort of indi-
viduals and organizations to become proficient in dealing with dilemmas in the complex
societal settings. In the education process, it would only be achievable by creating an
authentic and open learning environment by involving local entrepreneurs collaborating
with different higher education institutions to create new policy plans in the area of
sustainable development [24].

Also, universities should make an attempt to minimalize the differences in their atti-
tude towards people from poorer societies. More collaboration with the underprivileged
people of the world might mean emanation of a truly humanistic approach. Intellectual
power and freedom of research should be used to expand such cooperation. A higher
level of empathy is postulated as a form of knowledge in its own right [25].

In Universitat Politècnica de Catalunya the transformations towards sustainable
development focused on three areas of sustainable development for trained education
professionals, solutions for research and a role model for campus operations. Firstly, to
become a forerunner in the field of sustainability, the university requires a clear leader-
ship with a strong vision. Secondly, all the processes connected to sustainability need to
be centralized [26].

In 1998, in order to develop guidelines for teachers to direct them towards sustain-
able development in education the Chair on Reorienting Teacher Education to Address
Sustainability at YorkUniversity in Toronto, Ontario, Canada, was established. Research
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respondents mentioned the urgency to act by bringing quality education to schools with
the goal of answering the main question: “What kind of education would best serve
humanity in the future?” and “if education is the solution then it requires a deeper
critique and a broader vision for the future” [27].

Another example comes from Mexico, where, at the Monterrey Institute of Tech-
nology, Monterrey Campus, efforts were made to use an integrated, multidisciplinary
approach to foster and consolidate sustainable development. Its primary points include
physical plant operations, research, societal outreach and diffusion. Activities were
interconnected to provide synergistic results [28].

In 2001 the Southern African Development Community Regional Environmental
Programme (SADC REEP) established a formal Course Development Network. The
formal network of six universities, University of Botswana, University of Malawi, Uni-
versity of South Africa, University of Swaziland, Rhodes University in South Africa
and National University of Lesotho has a key goal to implement 12 new courses in
environmental and sustainability education in southern Africa [29]. For example, “A
new participatory in-service course for teachers, developed to support implementation
of environmental education policy in Botswana” – in University of Botswana [30], or: “A
new course, based on a new qualification, developed as a semi-distance, modular course
for in-service and mid-career professionals” – in Rhodes University, South Africa [31].

A report for UK’s Higher Education Academy from November 2005 presented the
information on then current state of embedding education for sustainable development
in disciplines taught within the higher education sector. The report made the following
recommendations for the development of ESD across the disciplines research action to
be commissioned for employability and groups of stakeholders should be established to
support the integration of ESD in teaching, learning and the curriculum [32].

The universities themselves have a lot to achieve in the more sustainable manage-
ment of their facilities. In the UK, the buildings used by 130 higher education institutions
make up a 24.6million squaremeters estate that has amassive impact on the natural envi-
ronment. They are also responsible for consuming 5.2 billion kWh of energy annually,
at the cost over £200million; consuming over 16 million cubic meters of water annually;
spending £3 billion per year on goods and services; producing thousands of tonnes of
waste every year. The staff and students of the universities and colleges are responsible
for over 1 million people travelling to work or study every day. That’s why, The Higher
Education Funding Council for England (HEFCE) - a funder of higher education with
resources of £6 billion annually, developed an ambitious strategy for sustainable devel-
opment, by engaging with stakeholders to bring about the policy synergies, building
the capacity of people to manage sustainable development and sharing best practices of
sustainable behaviour [33].

The largest and the oldest technical university in the Netherlands – Delft University
of Technology strives to educate engineers committed to fully contribute to sustainable
development. Command and control as well as interaction and consensus building were
adopted as the key factors to introduce sustainable development in engineering [34].

Another idea is to create mobility management centres in a number of municipalities
across Europe. Such a project was proposed by the Uppsala University in Sweden under
the name of “The Baltic University Programme”. The idea was to educate for sustainable
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development on all levels of our societies to reach the goal of a sustainable future. That
is why the elements of mobility management should be incorporated in educational
courses [35].

With a tremendous development of the higher education industry in China after 1990,
a big pressure for reforms directed towards sustainable development in higher education
was also observed. As the trend of environmental protection become popular, the idea
of a “Green University”, as the synonym of a site for disseminating and implementing
the strategy of sustainable development, was introduced. The pioneer of the Green Uni-
versity was the president of Tsingua University Mr. DazhongWang who announced that
university of this kind “is centering on education of human beings by implementing the
principle of sustainable development and environmental protection in all activities and
the whole process of education” [36].

Nowadays, after years of implementation, the Green University is becoming one of
the most important directions in higher education reforms in China. That process could
also be enhanced by introducing education for sustainable development in primary and
secondary schools. Only then could the process have a really great impact on sustainable
development in the socio-economic environment in China [37].

In 2000 the Higher Education Partnerships for Sustainability (HEPS) initiative was
set up to deliver and spread the strategic sustainable development objectives. In 2003
the first centre of excellence at the University of Plymouth, England, with a focus on
education for sustainable development was established. The idea was spread by the
governmental action called „Sustainable development action plan for education and
skills” [38].

A case study from theMetropolitanAutonomousUniversity campusAzcapotzalco in
Mexico City, Mexico shows the very important role of interchange of experience among
those in charge and experts in environmental formation. It also presents the difficulty in
incorporating that dimension into curricula and programs [39].

Other authors emphasize the role of the university to be creative in developing inde-
pendent and alternative thinking. In their opinion, sustainable development should not
be seen as a goal but rather as one of many drivers for transformative learning. The
privileged role of the university within society leads to an obligation to respond to
stakeholders’ needs in this matter [40].

This complicated process requires several supporting structures. They are: univer-
sity leaders, key individuals within the university, social spaces for students to show
participation and communication, external patrons, self-regulating instruments to pro-
vide support for sustainability processes in the longer term, clear criteria of evaluations
as well as sustainability centred infrastructure [41].

Threemajor activities of higher education institutions (research, teaching and serving
stakeholders) are obviously and deeply intertwined with the idea of sustainability for
higher education [42]. That is the role of universities and with the support from society
it may have an impressive impact on our future.

The study on pro-sustainability orientation on a group of 360 students from four
universities from Sonora, Mexico, brought clear observations that in all of those institu-
tions it was possible to identify efforts to implement programs for teaching sustainable
development [43].
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The International Association of Universities (IAU), an organization of about 650
higher education institutions from some 130 countries, launched its first Global Survey
on the Role of Higher Education in Fostering Sustainable Development in 2016 [44].
The three main findings are that higher education institutions are increasingly aware of
sustainable development issues, which are integrated within higher education institu-
tions, at the strategic level, but still the actions could be improved and higher education
institutions are collaborating on those issues, especially at local and national levels.

The results of the survey highlight that the respondents are familiar with the Sus-
tainable Development Goals (78%) and Education for Sustainable Development (74%).
They are also familiar with the 2030Agenda for Sustainable Development (59%) and the
concept of the whole institution approach (69%).Most of the respondents claim that sus-
tainable development is linked to environmental issues (84%). At the same time, many
also stress the importance of considering societal (68%) and cultural (60%) dimensions
when working in ESD. After the survey, a few recommendations were expressed:

• The key role higher education plays in achieving the 2030 Agenda for Sustain-
able Development should be recognized and supported. Higher education institutions
themselves should systematically report on their sustainability initiatives.

• University leaders should support the integration of sustainable development through-
out their institutions. They should involve all the institutional stakeholders.

4 Conclusions

Sustainable development in higher education is a crucial point in building a modern
society. Changes in societal needs and the growing role of stakeholders force universities
to change the way they are governed, the way they manage educational processes and
their activity as a whole in order to be able to implement a more sustainable model.
Research results and case studies from many countries from all the continents are only
a brief presentation of the weight of the problem.

It seems like proper education towards sustainable development in higher education
requires further research and deeper observations. The wide familiarity with the term
‘sustainable development’ allows us to predict that change will not be as difficult as it
was expected. On the other hand, we must all be aware of the scale of the problem that
touches all the scientific disciplines and every institution of higher education around the
world. There is no other way but to become sustainable. The process has to involve the
university, the students, the staff, the stakeholders as well as all the processes within the
institution.
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1 Introduction/Student Engagement and Retention

Student engagement describes the time and effort students dedicate to activities that
are related to the desired outcomes of the educational institutions, and on what these
institutions do to encourage students to participate in these activities [1]. Student engage-
ment is often considered the best predictor of student learning and development [2, 3].
According to Harper and Quaye [4], engagement is not just involvement or participation;
it also necessitates feelings and sense-making as well as being active. The majority of
the research uses the definition of student engagement proposed by Astin, who defined
student engagement as “the amount of physical and psychological energy that the stu-
dent devotes to the academic experience” [5]. Student engagement is also defined as “the
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time and effort that students devote to educational activities, which are linked to desired
outcomes” [6]. According to Kuh [1], a conclusion frommost of the student engagement
studies is that higher levels of engagement relate to higher academic performance, lower
attrition, and higher retention rates.

Motivation is a complicated and complex issue that combines several specific behav-
ioral factors such as needs, desires, efforts, and expectations. Students can be motivated
but not actively engaged in a task. Thus motivation is necessary, but not enough for
engagement [7]. Furthermore, motivation is a personal condition that encourages indi-
viduals to plan, implement, and desire certain activities to achieve a previously set goal.
Motivation involvesmaking the inputs that are necessary for changing thework, attitudes,
and behavior [8].

Research suggests that an understanding of student engagement can help educators to
prevent harmful outcomes and promote positive ones for at-risk students [9]. Therefore, it
is important to measure and benchmark these factors affecting the student’s engagement,
so that the development activities and efforts can be directed of most beneficial areas.
The objective of this paper was to analyze student engagement and motivation in a group
of undergraduate students attending a private business school, in comparison to students
attending public universities.

2 Student Engagement in Private Academic Institutions

Tinto [10] argues that students are more likely to stay and graduate when the institute, (1)
expects them to succeed, (2) provides academic, social and personal support, (3) gives
feedback regularly on their performance, (4) regards them as significant members of
the institution (e.g., frequent and high-quality interaction with the academics, the staff,
and other students), and most importantly (5) fosters learning. However, there might be
differences in the priorities between public and private institutes of higher education.
Private institutions have different operation principles, management practices, strategies
and standards from the public (government) institutions. In private institutions, the stu-
dents pay higher tuition fees and have expectations that could differ from what students
expect in state institutions primarily in operations, support, administration management,
infrastructure, and to an extent in the teaching quality, career development, student life,
activities, etc. Many private academic institutions can be considered highly multicul-
tural therefore the student engagement and commitment need to be approached from a
cultural dimension as well, in both studying and learning. This cultural diversification
extends also to the financial background of the students, where manymight have secured
professional careers while others might enter directly into their family business. Such
students expect teaching and learning to be more practical, interactive, enjoyable, and
less research-driven, more case driven and hands-on. This, on the other hand, can be
a challenge for the academics who follow traditional academic teaching and research
practices not quite aligned with the student’s expectations and interests. Such cases, and
not only, impact heavily the degree of student engagement and commitment and become
quite significant issues and concerns for the development of the strategic management
and leadership on the institution’s operations.
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3 Research Instrument

The research instrument used in this case study utilizes a generic, Internet-based appli-
cation environment called Evolute. The Evolute system contains several self-assessment
applications for various management related objects. The expert system-based applica-
tion utilizes Fuzzy Logic in its generic analyses [11–13]. The instruments are ontology-
based, and they are used to acquire perception and collective understanding of different
organizational resources.

Table 1. Examples of Helix Academic features

Area Feature Description

The extent that/how the students:

Motivation Goal commitment (personal
goals)

are committed to the goal of
obtaining a degree and take
responsibility for their studies

Social integration (relatedness) assess how participation and
integration to a social group
relates to their studies

Learning environment Responsive environment feel the study environment is
responsive to promoting
effective learning

Learning support feel their university is providing
the support the needs for their
studies

Institutional attachment Commitment to the institution feel loyalty to their specific
university and their intent to
graduate from it

Emotional attachment feel emotional attachment and
connection to their specific
university

Satisfaction Utility recognize the future value,
usability, and utility of their
studies and their results

External environment External commitments feel a personal bond, external to
the study environment (family,
community, etc.)

The instrument used in this study is based on well-known models of student per-
sistence and retention. The main models used in the creation of the framework for the
ontology and the statements for the instrument application was Tinto’s Student Inte-
gration Model [14, 15] and Bean’s Student Attrition Model [16, 17]. The instrument
was developed using ontological modeling. Ontologies are formal representations of
different concepts within a domain and their relationships. They are used to reason the
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properties of a domain and may be used to define the domain. Gruber [18] defined an
ontology as a “formal, explicit specification of a shared conceptualization”. An ontology
provides a shared vocabulary that can be used to model a domain that is, the type of
objects and/or concepts that exist, and their properties and relations [19]. In the research
instrument, the ontology consists of a classification of qualitative knowledge related to
factors affecting students’ engagement and motivation toward their institute of higher
education and studies. The instrument contains 147 unique statements describing the
features (n= 19) from multiple viewpoints. Table 1 present’s example of features of the
ontology-based application.

After the data collection using self-evaluated statements, the system computes and
visualizes the meaning of the knowledge input collected from the respondents. Such a
fuzzy logic-based system reminds an expert’s task of evaluating and reasoning based on
linguistic information.

4 Research Design and Analysis

In this research, we compared the self-evaluation results obtained using the previously
described application from a private business school to the results of public universities.
The case study was carried out at the HULT International Business School, in London,
UK. 110 students who attended a course on Creating Problem Solving in two semesters
were asked to participate in the research. In the end, 40 undergraduate students (36.4%
of the participants) completed the research instrument. The mean age of the respondents
was 21 years of age. Sixty-five (65%) percent of the respondents were male, and 35%
female. In all, the respondents had 24 different nationalities. Overall, we have studied
student engagement in 14 different universities with over 1100 students over the past
5 years. With the current improved version (v.2.0) of the instrument, we have had over
400 evaluation results. In this research, the business school students were compared to
overall research data gathered from public universities with the instrument (n = 353).

The comparison of the groups was made using an effect size described by Cohen’s
d-values. Using the effect size in the analysis helps to easily identify the areas or the
specific items where the benchmarked university is doing well compared to others, as
well as to find out the areas or items for improvement. The effect size tells the relative
magnitude of the difference between the two groups. It indicates the relative importance
of the difference in scores between a treatment and a comparison group in an easy to
understand way. By using the effect size, it was also possible to compare the obtained
values to known benchmark values [20]. By using this method we can compare their
differences based on respondents’ evaluations. In the analysis, HULTwas regarded as the
treatment group and the combination of the other institutions (public universities) as the
comparison (control) group. This way if the results are positive, HULT got higher scores.
Effect sizes can also be negative if the treatment group performs on a lower level than
the control group. However, the negative sign can also be an indication of scale direction
instead of a perceived lack of performance. By using the effect size, it is possible to
compare the difference to known benchmark values established by Cohen [20]. Cohen
[20] describes d-values of 0.20 as small, 0.50 as medium (moderate), and 0.80 as large.
Cohen states that a moderate effect size is large enough to be “visible to the naked eye”.
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The calculation of Cohen’s d is straightforward. It can be calculated by dividing the
difference between the two group means by their pooled standard deviation. By using
effect size, items that have practical significance can be identified quickly which helps
in the interpretation of the results.

Table 2. Statements and d-values distinguishing HULT

Statement d-value

I am committed to achieving my study related goals 1.05

Sometimes I think it is not important for me to get a new degree (R) 0.91

I feel competent regarding the courses I am taking 0.82

My teachers and professors are accessible and give me support and help when I need
it

0.81

I have access to study counseling I need 0.80

Provided materials and informational resources support the effective functioning 0.75

The courses and their activities are very interesting and rewarding 0.72

Teaching styles and environment promote creativity and innovation 0.70

I feel no obligation to remain and study with this particular university until I graduate
(R)

0.70

My university provides me the things I am/was looking for 0.69

Teaching methods in this university are innovative 0.68

Performing on individual courses motivates me to continue my studies and to obtain
the degree

0.67

I feel unsure about my abilities to pass the tests I need to take (R) 0.67

Students can challenge or appeal to decisions concerning them 0.67

The educators support my autonomy 0.67

I get full credit and recognition for the work I do 0.65

The style of teaching keeps me interested 0.63

My goal is to complete all the courses needed to obtain this degree 0.63

The educators regard me as a valued individual 0.63

Lack of alternative places to study keeps me in this university (R) 0.63

Teachers/professors motivate the students to learn and reach their goals 0.62

The educators are good at communicating with the students 0.61

It was my personal choice to study in this degree programme 0.60

My studies have a negative effect on my personal or family life e.g. financial or time
pressures

−0.48
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5 Results

According to the results, the benchmarked institution scored higher mean values in 95
percent of statements than themean results of all the cases conductedwith the instrument.
Five of the statements scored higher than the d-value of 0.8, which Cohen describes a
large effect size. Forty of the statements scored between 0.5 and 0.8, which according
to Cohen, can be viewed as a moderate magnitude of difference between the groups.
Table 2 presents all the statements where the d-value was higher than 0.6. The cutoff
value of 0.6 was chosen to see the statements that have a relatively high effect size. Also,
the only statement where HULT scored moderately high negative value is presented.

These results indicated that the assessed private university scored better in the eval-
uation than the other public universities assessed. For example, the value d= 0.5 means
that the assessed HULT students scored 50% a standard deviation more than all the
assessed students from the public universities.

6 Discussion

The main goal of the assessment presented in this paper was to find out if there were
differences between private and public universities regarding the students’ self-reported
engagement and motivation. The analysis was done on the statement level to see the
specific item where the major differences existed. This type of analysis can be used to
“benchmark” the institution and to compare it to others. Benchmarking also provides
an interesting reference point for implementing and managing change. Comparisons to
other groups and subsequent analysis can uncover good and useful practices utilized by
other institutions. This methodology with its methods to give university management
new insight and information that can help them in their leadership and planning activities.
By using the information gathered directly from the students, the management is more
inclined tomake effective developments plans because they can be based on such bottom-
up information. These activities can, for example, help to advance the retention and
satisfaction of the students. We have shown with our research that the respondents
feel this way much more highly than the long-term average from multiple cases in
different conventional universities. The test results seem to support the belief that students
feel comfortable and that their university is interested in their motivation and learning.
Based on the results, the students feel their private university invests effectively in their
engagement compared to the results from the reference universities.
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Abstract. Looking into the importance and relevance of leaders in international
higher education institutions, the author starts his journey by reviewing literature
on global, effective and successful leadership to anchor his own understanding of
international leadership. This paper is positioned as a design research paper on
the concept of University International Leadership. By conducting targeted expert
interviews, the author takes into account in his model the Leader Personal Dynam-
ics (Attitude, Behavior, Competencies, Skills, Knowledge) and Glocal University
Dynamics where International University Leaders operate. TheGlocal concept fits
the strategy of a University of Applied Sciences as Arnhem Business School, the
Netherlands, to stay globally relevant but also keep its local identity. University
international leaders need to create a good understanding of where it adds value
to be global and where it is better to be local developing the right mindset and
skillset required to succeed in this complex international environment.

Keywords: International University Leadership · Glocal · University dynamics ·
International leaders · Glocal adaptative leadership

1 Introduction

Although there is much written about the concept of Global Leadership, the author is
positioning this paper as a design research paper on the concept of University Interna-
tional Leadership. In a dynamic international environment such as a university where
the pressure to perform and compete globally is obvious, the role of the leader has
changed significantly. Looking into the importance and relevance of leaders in interna-
tional higher education institutions, the author starts his journeybydeveloping a literature
review framework on the various definitions of global leadership to anchor his own def-
inition of International Leadership. By conducting targeted expert interviews with the
Arnhem Business School (ABS), the Netherlands management, the author takes into
account Personal dynamics (Attitude, Behavior, Competencies, Skills, Knowledge) and
Glocal University Dynamics (Students, Academics, Researchers, Culture, International
Partnerships, International Accreditations, Funding) to define International University
Leadership as adaptive, strategic, transformative and Glocal in nature.

The university international leaders need to take into account organizational struc-
tures and processes in a context involving multiple cross-boundary stakeholders, to
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encounter multiple cultures and cross-boundary authority under conditions of interna-
tional complexity. All the stakeholders involved must work together in an international
setting that brings up challenges, integrations and connections that need to be deciphered
by university leaders to better lead the university towards global goals.

To truly embrace their globalization and internationalization strategies, universi-
ties need to dedicate better resources to developing international leaders throughout
their careers, as development of global competencies and capabilities among leaders is
paramount to organizational effectiveness and competitive advantage. Therefore, uni-
versity international leaders need to create a good understanding of where it adds value
to be global and where it is better to be local. The “Glocal” concept fits the strategy of a
university to stay relevant globally but also keep its local identity. Leading internation-
ally is a level up for universities in complexity and leaders need to develop the mindset
and skillset required to succeed in this complex environment.

Proposing a new model on University International Leadership is not easy, therefore
validations at other universities as case studies in the future are necessary. The three
folded impact of this research is obvious as all the stakeholders involved will posi-
tively benefit as international students, university international leaders, staff members
are interconnected in a dynamic international environment.

2 Literature Review on Global and International Leadership

A large variety of boundaries, not just linguistic and national, is connected through
international and global leadership. In order to work across a wide range of boundaries
are in the workplace and beyond it. These boundaries may influence the leadership
interaction and multiplex and they include age, professional group, religious belief,
cultural traditions, and language and so on. This is due to the fact that various evaluative
expectations and assessment may appear since cultural vision and practices are proper
to any cultural group, no matter its size. Additionally, each person may be distinguished
by her or his own personality, personal history, and sense of identity etc. As a global
leader it is extremely important to be able to think and act out of the box in order to be
effective. By doing this, global leaders may overcome those situations, challenges and
cultural settings that are outside of their known settings.

Personal challenges that global leaders have to overcome have been discussed in
literature [1]. In order to get knowledge to work in diverse cultures, leaders have to
enrich their international experience and to get through emotional dimensions of different
mindsets. On the other hand, global international leaders should avoid losing out their
promotions when returning from international experience. Consequently, global leaders
should pay attention to keep a supportive network at their local organization [1].

Besides personal challenges, global managers and leaders have to facemany external
challenges every day. Such external challenges are not easily handled and controlled by
individual leaders. Issues related with external challenges may appear in those situations
when theworld ismore interconnected and it is based on a large range of sources thatmay
be driven by people having different perspectives, different cultures and living in dif-
ferent countries [2]. Global leaders must overcome also transformative challenges. The
relationship between transformational leadership and psychological well-being has been
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analyzed by Kellowaya et al. (2012) [3]. According to their research employee psycho-
logical well-being is negatively affected by reducing trust in the leader by management-
by-exception and laissez-faire behaviors [3]. On the other hand, according to Love and
Cugnon (2009) using diverse mechanism to improve followers’ morale, performance
and motivation have to be the primary transformative mission for global leaders. By
this kind of mechanism passion can be sustained [4]. Only by leading from their mind
and heart may be sufficient for international leaders to find solutions for the business
challenges ahead.

International leaders need to develop long term strategies and implement strategic
decisions that will lead to sustainable success on the long term [5]. However, strategic
decisions are met with much internal resistance, because people tie their academic pas-
sions and concerns to any proposal or decision considered, making university leadership
challenging and frustrating [6]. As a response to internal resistance, general manage-
ment at one extreme can react as tyrants, dictating their decisions. On the other extreme,
leaders can act as figureheads who do not make any decision or take any responsibil-
ity [6]. Therefore Lynch (2015) suggest that strategic leadership is needed to shape
organizational decisions so value can be created [7].

In order to create a high level of performance in organizations that both recognizing
and understanding the values that generate conflict and using the ability to solve the
challenges generated by cultural differences and group differences are necessary [1]. A
satisfying workplace environment is necessary for a high performance, effective orga-
nization to achieve superior results. This satisfying workplace should be accompanied
by a clear strategy, shared vision and cohesiveness. Participatory decision-making is
encouraged by global leaders as facilitators.

Crowley (2011) states that for the employees it is highly significant nowadays to
notice that both inner feelings and work results are appreciated by global leaders in
order to reach successfully the desired achievement and performance [8]. Due to this,
global leaders should value, develop, respect and care for their employees. Consequently,
that culture where employees’ personal passions and purpose can thrive in association
with professional values and skills. Curiosity and imagination are necessary to deliver
solutions and passion; subordinates consider these kinds of leaders as inspirational and
transformational [4]. A worthy consideration is represented by the position related to
transformational leadership and leaders’ primary transformative mission.

In the transactional approach, leaders enter into an exchange relationship with their
followers using rewards in exchange for their support. If the follower shows effort and
performance, the leader will give personal and material rewards. In the opposing app-
roach, the transformational approach, leaders are open to the needs and interests of
subordinates, and on the other hand, create discipline within an organization [6]. Nort-
house (2013) concludes that transformational and transactional leadership style are not
mutually exclusive but are interconnected with each other most leaders apply the charac-
teristics of both transformational and transactional leadership depending on the situation
at hand [9]. Generally speaking, the transactional leadership is preferred for short-term
objectives, and transformational leadership is better in supporting long term objectives,
especially when the impact on the organizations is huge [10]. The question is short vs
long-term objectives, having in mind the complex dynamics of an university.
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According to Gurchiek (2011), it is more important to value global perspective
instead of cross-cultural perspectives of teams [11]. Cultural diversity and the employees
who are geographically widespread may become a unified team in global perspectives.
A global perspective means that both global identity and local and national identities
are held together in parallel. Thus, it is highly important that global leaders consider
themselves as part of a global team and due to this it is necessary that they have superior
degrees of global identity. A cultural diversity, cultural intelligence, global leadership
behaviors and a global identity are necessary for global leaders in order to adapt to a
global work culture and also to be able to lead a global team [11].

Wang, Zhang and Waldman (2012) bring forward that strategic leadership can help
organizations to enhance their value creation, so a powerful competitive advantage is
created [12]. To sustain a competitive advantage, successful and effective leaders must
be able to motivate their followers and take up the responsibility to develop the skills
and abilities of individual employees on the long term, so an organization learns to adapt
to developments in the environment [6].

Surely it is not about how good leadership should be when it is discussed as a lead-
ership challenge. Actually, it is more about the process of growing global minds until
reaching a higher level and due to this it is a development challenge. Leaders have
become beginners in their own global development while they have reached the expert
level regarding the “what” of global leadership [13]. Leaders of international universities
should develop both internal and external relationships systems in order to accomplish
several objectives such as the developing of a leadership vision, capitalizing the infor-
mation resources, associating an implementation plan and also creating a collaborative
corporate culture. In order to respond to all those different value and practices into a
positive and effective way, leaders should have the ability to listen to the opinions of
others and to new ideas [14]. Thus, be adaptive, flexible and cultural aware.

Several studies also have attempted to conceptualize the idea of what makes a suc-
cessful leader. As shown by Hussain and Hassan (2015), history gives all kinds of
examples of leaders who shaped the course of an event or changed history [15]. Lynch
(2015) defines successful leadership as the art to influence people, so they contribute
enthusiastically to the achievement of an organization’s purpose [7]. In this context one
of the strategic activities of leaders is to use all their knowledge, energy and enthusiasm
to lead their subordinates to an effective and efficient organization [7]. A vital compo-
nent to achieve the organizational purpose is the development of a mission, vision and
the objectives of an organization and to safeguard that these objectives are successfully
implemented [7]. In this respect Morrill (2010) concludes that leadership at universities
is a form of bureaucratic decision making, where decision making and the implementa-
tion of decisions filters through several layers of protocols and faculty and institutional
committees [6].

Investigating the literature as above mentioned, it created an understanding that
successful international leadership is a combination of various internal and external
factors associated with adaptability, transformation, culture awareness, global devel-
opment, international dynamic settings, effectiveness, skills development and strategic
advantage.
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3 International University Leadership Model

Based on the targeted expert interviews with the Dean and the Management Team
at Arnhem Business School, the Netherlands, working in a global environment such
as an international university, international university leaders must overcome different
challenges:

1. Adjusting personal habits, attitude and behavior where competencies, skills, and
knowledge need to be uplifted. Any leader is identified by their cultural habits,
attitude and assumptions. It is highly important that international university leaders
are aware of these influences and dynamics as part of their own thinking and are able
to go beyond these impacts. As international leaders all actions and choices should
not be limited only to their culture. International and global leaders’ behaviors should
be adapted accordingly to the situations and people based on their skills to understand
and lead involved stakeholders and situations.

2. Building shared aims and introducing shared work. Even in situations with cultural
differences leaders in international universities must identify the best methods to
find common points and perspectives. Other cultural vision should be understood
and appreciated by international university leaders and at the same time they should
be capable to align the entire team around the university mission, vision and goals.

3. Dealing with cultural disputes. Since international leaders have to manage simulta-
neous groups having multiple cultures, they must know how to deal with different
incidents and situations that may be seen as conflicts. Even if in some situations the
cultural conflicts are obvious, in most of the situations the cultural differences are
very subtle and easy to be missed by leaders.

4. Guiding the local and corporate relationships. Very often between regional or local
offices and international stakeholders may appear different tensions that have to be
managed by global leaders. This is a significant challenge for international lead-
ers since they must drive decisions according to local need, regulations, customs
and practices. Moreover, international university leaders should find the methods
to infuse corporate-level expectations at the local level and to manage the constant
duality between striving to be both international and local in nature. The Glocal
dynamics of universities are thus inherent and obvious.

5. Overcome barriers and communicate. Since very often global leaders are operat-
ing from with international stakeholders, communication is essential, and it is very
complex. Communication may be considered as a great challenge in any setting
since different barriers such as geographic distance, language and cultural behaviors
should be outclassed by international leaders in order to be effective.

6. Comprehending and operating external forces. Various factors are influencing the
work of the international university leaders, such as governmental, historical, legal
and economic factors. Consequently, learning how to deal with these factors is a
requirement for leaders that are having business globally. Since these external fac-
tors may very often influence how the university operate, it is very important for
international university leaders to admit that they can’t fully control these external
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forces that may influence their decisions. Funding procedures, international accred-
itations and international partnerships are posing challenges and international uni-
versity leaders need to embrace a mix of leadership styles: adaptive, strategic and
glocal in nature.

Following the outcomes of the interviews and thorough literature research, the author
presents the International University Leadership Model as response and learning point
for the future to other universities that struggle with challenges such as earlier mentioned
(Fig. 1):

Fig. 1. International University Leadership Model

International university leaders should be able to account for the cultural and behavior
differences in other cultures in order to be able to motivate and lead people to complete
the work of the university into an effective way. The mutual goals of the university
should be accomplished, and international university leaders play a significant role in
understanding both personal and external challenges, but also having knowledge and
skills in conflict management. Political and cultural boundaries are eliminated with
the help of truly global leaders. These international leaders are acting as connectors of
resources and bridge builders. Individuals and various stakeholders are connected across
boundaries through the help of these international leaders who are using an international
global mindset.

In those situations when universal principles of effective, strategic leadership are
mixed with a multicultural mindset we speak about a successful leader. Despite the
fact that very often international leaders have to respond to various situations that are
very different from what they are familiarized with, only by showing adaptability and
flexibility to respond in a constructive manner international leader can succeed in a
competitive international university. Therefore, the transformative, still glocal in nature
international university leadership is obvious and impact is evident. Such a successful
leader is always able to create a positive impact in the organization since he or she is
considered as a part of the international team.
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Abstract. The research of the psychological readiness development of high
school pupils to enter higher education institutions and to pass an external indepen-
dent assessment based on the implementation of the author’s program “Successful
entrant” has been revealed in the article. The analysis of psychological literature
on this issue has been made. The problem of professional self-determination of
high school pupils, their psychological readiness for admission and its structure
represented by emotional, motivational and volitional components have been con-
sidered. With the help of empirical research, the increase of levels of identified
components and psychological readiness in general have been found out.

Keywords: Psychological readiness · Admission to HEI · Entrant · Emotional
component ·Motivational component · Vocational orientation

1 Introduction

The urgency of the research topic is connected with the fact at the present stage of
the education system reforming in order to solve a number of practical problems, it is
important to answer the two interrelated questions: first, how successfully a modern
secondary school fulfills its developing function and, second, the extent to which high
school students are ready to enter and study in the higher education institutions in a
personal plan.

The problem of psychological readiness of the high school students to university
entrance is closely related to the professional self-determination of the personality, which
is considered and highlighted on the basis of theoretical positions of K. Abulkhanova-
Slavska, I. Bulakh,D.Leontiev, S.Maksymenko andother scientists on the psychological
future of the personality projecting oneself into the distant and near temporal future and
zones of immediate development as a special and real sociopsychological space for pre-
dicting the formation of a person in childhood. Besides, in the psychological science,
there are a number of approaches to highlighting in the structure of senior students’ readi-
ness for professional self-determination of individual components and indicators: in the
study of I. Bushai the cognitive, emotional-evaluative and behavioral components are
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identified; V. Semychenko’s structural construction of personality readiness for profes-
sional activity is represented by the operational, functional and personal readiness; in the
“one’s self-concept” developed by R. Burns, the self-esteem and professional aspirations
characterize a person’s self-consciousness, his motivational and cognitive component,
which represent the dynamic, evaluative and emotional nature of the person’s ideas about
himself and induce the individual to certain behavior [1, 2, 4, 5].

But in the psychological and pedagogical literature the issues of social and psycho-
logical readiness to university studies, which is developed through the implementation
of specially designed development programs, have not been sufficiently studied. The
objective of this article is to investigate the development of students’ psychological
readiness to enter the higher education institutions, which is represented by emotional,
motivational and volitional components.

2 Methodology

To achieve the set goal, the following methods have been used during the diagnostic
procedure: questionnaire “Self-assessment of psychological readiness for independent
assessment” (modification of the methodology of Yu. Chybysova), which allows to
assess the readiness for independent assessment by high school pupils; the questionnaire
“Motivation for success” of T. Ehlers, which is aimed to study themotivation for success;
the questionnaire “The ability to self-management” of N. Peysakhov, which allows to
learn about the ability tomanage themselves in different situations; “Test to determine the
stress resistance of personality” of N. Kirshov, which allows to reveal features of neuro-
psychic stability; methods of mathematical-statistical data processing: finding of percent
values. During the formation experiment, the author’s program “Successful entrant” has
been used. It has been implemented at PavloTychynaUmanState PedagogicalUniversity
during 2018–2019, where 120 high school pupils have been involved. Program volume
is 24 h (12 lessons).

3 Results

The current state of higher education is characterized by significant heterogeneity in
the level of applicants training, caused by psychological, social, demographic and other
changes that are taking place in society. These phenomena have a negative impact on
the organization and management of the educational process in the higher education
institutions, creating a set of problems related to the quality of education. The situation
is greatly exacerbated by the desire to get higher education by different social groups
and by the rapid changes in the society itself.

The existing system of assessments of applicants’ readiness for education under
the chosen specialty allows to determine only their knowledge and skills at the time
of entering the higher education institutions (mainly on the basis of EIT). It does not
sufficiently assess the individual components of the applicant, such as motivation to
master a particular specialty, his intellectual and creative abilities, features of cognitive
processes etc. [6]. According to V. Gladkyhk and M. Yemets readiness is formed under
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the influence of orientation, which, in turn, creates a kind of subject “setting” for future
activity [3].

In this regard, readiness to enter the higher education institutions can be seen as a
complex integrative quality of personality, representing the dynamic state of the individ-
ual, possessing theoretical and psychological readiness for higher education, formed by a
professional orientation and ability to adapt to new learning environment. Psychological
readiness is a mental state characterized by the mobilization of the subject’s resources
for the prompt or long-term accomplishment of a specific activity or task.

The dynamic structure of the state of psychological readiness to enter the higher edu-
cation institutions is a holistic formation that includes a number of components, the main
of which are: motivational components – the need to successfully accomplish the task,
the interest in the activity, the desire to succeed; cognitive components – understanding
of responsibilities, work task, evaluation of its importance for achieving the end results
of the activity and for oneself (in terms of prestige, status); emotional components – a
sense of professional and social responsibility, confidence in success; willful compo-
nents – self-management and mobilization of forces, focus on the task, distraction from
interfering influences, overcoming doubts, fear; communicative components – the will-
ingness and ability to easily establish and maintain positive contacts in communication
and interaction with others.

In our study we used the structure of psychological readiness: conative, motivational
and emotional components. The conative component is self-control, self-possession, the
ability to control one’s emotions. The motivational component is the need to succeed.
The emotional component includes stress resistance, the ability tomanage one’s behavior
and self-confidence.

The students of the 11th forms of Uman secondary schools took part in the research.
The total number of students involved in the experiment is 120. There were two groups:
the control group (80 people) and the experimental group (40 people). The participants
ranged in age from 17 to 18 years, a gender aspect wasn’t taken into consideration.

We conducted a pilot study using the author’s questionnaire, which revealed the
importance of psychological training for students. The students are interested in the
successful pass of the EIT, in obtaining high results, and this, in their opinion, will
be promoted not only by subject knowledge, but also by some personal characteristics
(self-confidence, ability to manage their emotions, behavior, cope with anxiety, fear, and
excitement). On the basis of the obtained data, we came to the conclusion that students
have to identify the level of formation of the psychological readiness components for
EIT pass.

For the achievement of the set tasks we performed the following psycho-diagnostic
methods: the questionnaire “Self-assessment of psychological readiness for EIT” (modi-
fication of the method ofM. Yu. Chybysova), the questionnaire “Motivation for success”
of T. Ehlers, the questionnaire “The ability to self-government” of N.M. Peisakhov, “Test
for the stress resistance determination” of N.V. Kirshov.

At the ascertaining stage of the experiment we conducted a study of the level of the
psychological readiness development of graduates to pass the EIT through its structural
components. According to the empirical study results, the most developed component is
conative (27% – high level of formation; 33% – average level of formation; 40% – low



410 O. Kravchenko et al.

level of formation), and the following components were the least developed: emotional
(8% – high level of formation; 42% – average, 50% – low) motivational (17% – high
level of formation; 48% – average; 35% – low). According to the empirical study, a high
level of the psychological readiness development of graduates to the EIT had 17% of
graduates, the average level – 41% of high school students, low – 42% of the experiment
participants. Thus, the results of the ascertaining stage of the study showed that 78% of
high school students need psychological support to develop psychological readiness for
passing the EIT.

The purpose of the formative stage is the approbation of the program “Successful
Applicant Studios” at Pavlo Tychyna Uman State Pedagogical University, which aims
at improving the level of psychological competence for graduates of the EIT, ensuring
professional orientation and creating favorable conditions for comprehensive personal
development of high school students. The program includes 12 sessions: “Acquaintance.
What is Psychology: Myths and Reality”, “Learning to Manage Emotions”, “Conflicts
and Ways to Overcome It”, “Regulation of Emotional Condition”, “Positive Thinking.
Good Mood Components”, “Me and my Self-Esteem”, “Positive Motivation Develop-
ment”, “How to Achieve a Goal or when Dreams Come True”, “Time management”,
“Leadership Skills Development “I will succeed. I am a Leader!”, “Visualization of your
Dreams (“Collage of your Dreams”), “Motivational Training “Find your Way”, “Diag-
nosis of Professional Tendencies and Interests”. Classes are aimed at: promoting mental
health; professional self-determination and self-realization of personality; understanding
how to deal with conflicts properly; understanding how to control their emotions; learn
to rationally allocate your time; acquire the skills to be successful; make a conscious
choice about your future profession.

Let us consider the changes that occur in the formation of formal experiments
regarding the components of psychological readiness according to the questionnaire
“Self-assessment of psychological readiness for EIT”.

As it can be seen from theTable 1, behavioral componentmost (procedural readiness)
is the best formed by the high school students before and after the experiment, as EIT
has been a prerequisite for admission to a higher education institution since 2008 and
this procedure is clear and accessible to all.

Table 1. The results of self-assessment of psychological readiness for HEI (in%)

Levels Low Average High

Before After Before After Before After

Components CG EG CG EG CG EG CG EG CG EG CG EG

Procedural readiness 5 – – – 35 30 40 25 60 70 60 75

Psychological
readiness

Organization
and control

20 20 10 10 40 30 30 20 40 50 50 70

Anxiety 10 10 20 55 40 45 35 25 50 45 45 20
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By the comparative analysis of theEGandCGpsychological readiness indices during
the forming experiment the dynamics towards the EG indices increase was revealed,
which manifests itself in the ability to self-organization and control, as well as reducing
anxiety. This indicates that psychological preparation is also very important for the
students.

To study the motivational component, we conducted a “Motivation for Success”
questionnaire by T. Ehlers.

According to the results of the conducted diagnostics to the forming experiment
it should be said that in both EG and KG the average level of motivation for success
(45% and 50%) is dominant, and in both groups the percentage of low motivation level
(35%) is high. The conducted comparison of all the indices of levels of motivation for
success allowed to draw a conclusion that the differences in the levels of motivation to
the success of EG and CG before the experiment are insignificant (Table 2).

Table 2. The results of the study of high school students’ motivation to success (in%)

Motivation
level

Before After

CG EG CG EG

Low 35 35 35 15

Average 50 45 45 40

High 15 20 20 45

The analysis of the results of the forming stage showed that the indices in the EG
significantly increased compared to CG, 45% of students seek to achieve something
constructive, positive. The activity of their personality is based on the hope for success
and the need for success. A person motivated for success aims for it and usually works
hard to succeed.

Thus, the experience gained by EG students during the program is an important
factor in the development and formation of motivation.

To study the conative component, we used the questionnaire “Ability to self-
government” by N.M. Peisakhov.

The obtained results showed that changes in the number of students with different
levels of self-government development are observed in the EG (Table 3). The decrease
in the number of EG students, who are characterized by the “low” and “average” levels
of development of the ability to self-government as well as the increase in the number
of students who are characterized by the “high” level of development of this quality
confirm the effectiveness of the developed program.

Based on the results obtained, we concluded that there are differences in the level of
development amonghigh school students of such units of the process of self-management
activities as: 1) “analysis of contradictions”, “planning” and “quality assessment cri-
teria”, 2) “forecasting”, “planning” and “quality assessment criteria”, 3) “target set-
ting”, “planning” and “quality assessment criteria”, 4) “planning”, “self-control” and



412 O. Kravchenko et al.

Table 3. The results of the study of the ability for self-management (in%)

Development
levels

Before After

CG EG CG EG

Low 40 40 30 20

Average 30 35 40 35

High 30 25 30 45

“correction”, 5) “quality assessment criteria”, “decision making”, “self-control” and
“correction”.

To study the emotional component, we conducted a questionnaire “Test for the
determination of the stress resistance of the personality” by N.V. Kirshov.

Analyzing the results of the repeated diagnosis, significant changes can be seen in the
results obtained before and after the programs in the EG. After the program, 25% of EG
students have high levels of stress resistance (Table 4). This indicates that students have
a stable harmonious state, always and everywhere, cope with stress, consider a strong
shock to be a life lesson, are able to manifest their strengths and quickly restore their
mental state. 55% of students have an average level of stress resistance, which indicates
that the high school students have internal protection and they easily remove the nervous
excitations, but not completely, they are characterized by the ability to relax in any
environment. But only 20% of students have low levels of stress resistance, they are not
able to make the right decision in the strong nervous excitement, thus it is necessary to
change their lifestyle dramatically. The program developed by us confirms the necessity
of conducting such form of work with the students.

Table 4. The results of the study of personality stress resistance (in%)

Stress
resistance
level

Before After

CG EG CG EG

Low 55 45 45 20

Average 40 45 45 55

High 5 10 10 25

In order to identify the impact of the implemented program, which is aimed at
increasing the level of graduates’ psychological competence for EIT, the significance of
differences in indices of psychological readiness components was analyzed.

As it can be seen from the Table 5, the psychological readiness of students in the
experimental group increased by 20% compared to 3% in the CG The data analysis
proves the effectiveness of the implementation of the program “Successful Applicant
Studios”.
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Table 5. Comparative results of the study of components before and after themolding stage (in%)

Components Levels

High Average Low

CG EG CG EG CG EG

Before After Before After Before After Before After Before After Before After

Motivational 15 20 20 45 50 45 45 40 35 35 35 15

Conative 30 30 25 45 30 40 35 35 40 30 40 20

Emotional 5 10 10 25 40 45 45 55 55 45 45 20

Psychological
readiness

17 20 18 38 40 43 42 43 43 37 40 19

4 Conclusions

As a result of the formation stage of the experiment, significant changes in the psycholog-
ical readiness increase took place on the basis of the program implementation. Therefore,
the psychological program is effective for the students of the 11th forms. In order the
high school students to feel confident during EIT passing, they need not only bundle of
knowledge, but also special psychological training. The program proved to be effective
in increasing the level of motivation for success of the students, in the formation of
stress resistance and skills of conscious self-regulation of their mental states, mastering
methods of relieving psychological stress through relaxation exercises; self-government.

References

1. Bulakh, I.: Psykholohiia osobystisnoho zrostannia pidlitka: monohrafiia (Psychology of Ado-
lescent Personal Growth: monograph). NPU named after M.P. Drahomanov, Kyiv (2003). (in
Ukrainian)

2. Burns, R.: Razvytye Ya – kontseptsyy y vospytanye (Development of One’s Self-Concepts and
Education). Progress, Moscow (1986). (in Russian)

3. Gladkikh, V.G., Yemets, M.S.: Formyrovanye professyonalno pedahohycheskoi hotovnosty
bakalavra tekhnolohycheskoho obrazovanyia kak nauchnaia problema (Formation of Profes-
sional Pedagogical Readiness of a Bachelor of Technology as a Scientific Problem). Vestnyk
Orenburhskoho hosudarstvennoho unyversyteta – Bull. Orenburg State Univ. 2(121), 133–139
(2011). (in Russian)

4. Leontiev, D.A., Shelobanova, E.V.: Professyonalnoe samoopredelenye kak postroenye obrazov
vozmozhnoho budushcheho (Professional Self-determination as the Development of Possible
Future Images). Voprosy psykholohyy – Psychol. Issues 1, 57–65 (2001). (in Russian)

5. Maksymenko, S.D.: Rozvytok psykhiky v ontohenezi (Mental Evolution in Ontogeny), vol.
1–2. Vackler, Kyiv (2002). (in Ukrainian)

6. Melnychuk, S.K.: Psykholohichni osoblyvosti stanovlennia vydiv upevnenosti v sobi u
yunatskomu vitsi (Psychological peculiarities of self-confidence types becoming in youth),
Nauka i osvita – Sci. Educ. 9, 42–47 (2017). (in Ukrainian)



International Entrepreneurship: “Glocal”
Business Creation, Development and Sustainable

Employability

Florentin Popescu(B)

HAN University of Applied Sciences, Ruitenberglaan 31, 6826 CC Arnhem, The Netherlands
Florentin.Popescu@han.nl

Abstract. This article proposes a new approach model that frames International
Entrepreneurship in a “Glocal” context where co-creation is essential by pro-
viding stakeholders with knowledge, insights and skills in how they can create
new business models, develop new and existing businesses towards an output
of Sustainable Employability. The model functions as a conceptual model and as
starting point for future international case studies. This newmodel can help bridge
the gap between the knowledge co-creation triangle professional field, education
and research while enabling an in-depth exploration of which transferable inter-
national entrepreneurial skills and behaviors need to be developed. Additionally,
the way students adopt skills must be adapted and this can be achieved by a more
symbiotic relationship between employers and universities. Examining the most
desired skills by local employers, in various regions and countries, provides con-
text and incentive to act on this insight, allowing universities and students to make
informed decisions.

Keywords: International entrepreneurship · “Glocal” · Business creation and
development · Sustainable employability · International entrepreneurial skills

1 Introduction

Knowledge exchangebetweenuniversities and local business in collaborative contractual
research partnerships is increasing more and more nowadays. These advances instigate
new mindsets and skills for academic researchers and international students who should
be able to translate their new academic and new business concepts into new start-ups
or “Glocal” business developments. In addition to the traditional role of universities to
deliver high-quality professionals and excellent scientific knowledge, society requires
greater attention to the transfer and commercialization of knowledge with the aim to
encourage new business development with regional impact [1].

Mansfield, R.S et al. suggested already in 1987 that one of the first steps towards
competency-based education in the entrepreneurship field is the identification of relevant
entrepreneurial competencies as they can predict business formation and success within
and across cultures [2]. Also, other authors sustain that the identification of relevant

© The Editor(s) (if applicable) and The Author(s), under exclusive license
to Springer Nature Switzerland AG 2020
J. I. Kantola et al. (Eds.): AHFE 2020, AISC 1209, pp. 414–420, 2020.
https://doi.org/10.1007/978-3-030-50791-6_53

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-50791-6_53&domain=pdf
https://doi.org/10.1007/978-3-030-50791-6_53


International Entrepreneurship 415

entrepreneurial competencies should provide insight into the field of entrepreneurship,
and such competencies might predict business formation and success within and across
cultures [1].

In the present economic situation, having knowledge of an academic subject is no
longer sufficient for a new graduate. Students are increasingly required to have skills and
abilities which will increase their employability in a “glocal” environment [3]. To this
disclosure, in this article the author explains how effective international entrepreneurship
education prepares students to be responsible, enterprising individuals who become
entrepreneurs or entrepreneurial thinkers and contribute to economic development and
sustainable local communities.

The present article links the demand from education to train students for more inter-
nationally competent professionals to the demand from companies for employees who
are culturally sensitive and have knowledge, attitude to skills that fit into an interna-
tional context through a “glocal” perspective. This involves research into the connection
between education and the professional field and the extent to which the developed
competencies and skills in the professional field match the issues that local companies
face when going international where new business schools’ graduates can contribute
significantly. The theme is urgent because the labor market, and therefore the regional
labor market, is expected to be subject to fundamental changes from local to global in
nature.

This article proposes a new approach model that frames International Entrepreneur-
ship in a “Glocal” context where co-creation is essential by providing stake-holders with
knowledge, insights and skills in how they can create new business models, develop new
and existing businesses towards an output of Sustainable Employability. Themodel func-
tions as a conceptualmodel and as starting point for future international case studies. This
new model can help bridge the gap be-tween the knowledge co-creation triangle pro-
fessional field, education and research while enabling an in-depth exploration of which
transferable international entrepreneurial skills and behaviors need to be developed.
Additionally, the way students adopt skills must be adapted and this can be achieved by
a more symbiotic relationship between employers and universities. Examining the most
desired skills by local employers, in various regions and countries, provides context and
incentive to act on this insight, allowing universities and students to make in-formed
decisions.

2 “Glocal” Business Creation, Development and Sustainable
Employability

Unemployment under the just graduated students is being recognized as one of the
problems that could grow into global proportions in the coming years causing social
and economic problems for the societies. There is a clear and undisputed link between
economic growth and international entrepreneurship which has been highlighted by
various studies and facts as “entrepreneurship is based on activities that convert ideas
into economic opportunities” [3].

According to the latest PWC report, Workforce of the future (2019), big businesses
have been outflanked in a digital enabled world that’s teeming with small entrepreneurial
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companies [4]. Digital platforms match worker with employer, skills with demand,
capital with innovator, and consumer with supplier. This allows entrepreneurs to reach
far beyond their size in terms of influence and scale. Workers find flexibility, autonomy
and fulfilment, working for organisations with a strong social and ethical record. This is
the collective response to business fragmentation; the desire to do good, for the common
good [4].

The skills needed for the future are not just about science and technology. Human
skills like creativity, leadership and empathy are in demand [5]. Important for local
entrepreneurs and SME’s, higher education institutions and students is to identify the
skills that are necessary and start to concentrate on how to build them – and how to use
them alongside technology.

Based on the feedback received from the Han Lectorates and the startup companies
in the region of Gelderland, Arnhem involved, it was concluded that first professional
field needs to:

– Understand the skills they have in their workforce now and the gaps to the skills they
will need in the future.

– Strengthen innovation, creativity, empathy and leadership capabilities in their business
alongside critical technology skills.

– Make talent and capabilities management a matter of urgency – or risk losing the
battle to harness technological breakthroughs and innovation in their sector.

– Build and nurture adaptability in their workforce by harnessing a flexible talent mix,
new ways of working and learning, and radically different career paths.

– Redesign traditional ‘one-size-fits-all’ policies to deliver on new learning and devel-
opment models, career paths, capability models and the redesign of jobs and
compensation frameworks.

– Develop more circular and sustainable business models and revenue streams models.

Graduate management education is a means to candidates’ ultimate goal – employ-
ability. According the Employability and Business School Graduates, Corporate
Recruiters Survey (2019), there is a reasonable expectation that a graduate business
credential will lead to the improved employment outcomes graduates seek, and to that
end employability. Based on the critical applicant choices for a business school, it is
important that business school practitioners in a variety of functional areas understand
what employers are looking for in recruiting recent business school graduates about how
they make their work decisions and how they judge business schools to prepare their
graduates for success in a global and international setting [6].

Using a both a qualitative and a quantitative methodology is thus crucial on how
to have all the stakeholders (students, entrepreneurs, researchers) working multidisci-
plinary where co-creation and added value is not only created, but also shared, dissem-
inated in a sustainable, circular manner. The three folded impact and added value to the
mentioned stakeholders, society and science is obvious and it is meant to contribute to a
future-proof workforce for a flourishing economy in an international environment where
top international talents stimulate the local economy, startups and SME’s.

Through future-oriented applied research with the startups and SME’s this model
and article can shed more light on the possible effects of exploration of possibilities for
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social innovation and international entrepreneurship that could be realized to support the
transition process. The research can providemore insight intowhat exactly the difference
is in the current versus the desired level of education, knowledge and entrepreneurial
skills of the stakeholders involved (Fig. 1).

Fig. 1. “Glocal” Business Creation, Development and Sustainable Employability

Changing a company that mostly operates for a local market to an international
market consisting of trade with other countries to a multinational organization operating
on the world stage is often a radical innovation for start-ups. Not only is more research
needed into the issues associated with internationalization, there is also a demand for
suitable education that matches this. This requires students who have the knowledge,
attitude and skills to work in an international environment, to address issues related to
internationalization and generally “internationally competent”.

Base on the context sketched above, within the “Glocal” Business Creation, Devel-
opment and Sustainable Employability model, Sustainable Employability is perceived
as Output. Therefore students, startups and SME’s and researchers’ international trans-
ferable entrepreneurial skills are molded and transformed into value co-creation within
the micro and meso-level labour market dynamics as sustainable employability output.

The sharing of information across countries is critical for finding opportunities,
making adaptation decisions, and connecting social networks with mobility for inter-
national entrepreneurship. There is also evidence that the social network could be the
aforementioned as a union between internationalization and innovation, as interpersonal
connections developed in a newmarket, coupledwith strategic connections from the local
market can stimulate innovation and co-creation of new business models and business.
However, findings suggest that a different view of business opportunities is facilitated
by the cognitive distance from the market in which the entrepreneur enters [7].

In general, the term sustainable employability refers to the extent to which an
employee is capable of gaining and maintaining employment [8]. It encompasses the
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ability to move self-sufficiently within the labor market in order to realize potential
through sustainable employment. In narrower definitions, employability only encom-
passes assets, such as knowledge and skills [9]. However, for individuals, employability
also depends on attitudes they possess, their use of these assets, and their presentation
of these assets to employers. In addition, employability depends on the context (e.g.,
personal circumstances and labor market environment) within which individuals seek
work [8].

Throughout Western societies, changes have marked a move away from a pater-
nalistic towards a performance culture – from providing lifetime employment in one
working organization to requiring an individual’s sustainable employability in different
settings, as start-ups or SME’s [10]. In the past decades, the concept of employability
has received a lot of research attention, and it has been conceptualized based on micro-
level competence-based views (antecedents or inputs of employability) rather than more
meso-level labor market perceptions of employability (employability as an outcome).
Within the so-called input-based approach of employability, scholars look at knowledge,
skills and attitudes, or more general, competencies to assess employability [11, 12].

The practice-oriented research of the research benefits the regional consortium of
start-ups and SME’s while the research results are often directly applicable to the region,
for example by adapting regional policy (local government level), by applying recom-
mendations and providing practical insight into internationalization strategies (start-ups
and SME’s level) or by direct input for an even more personalized education (university
level). For this reason, a collaboration in a triple co-creation context is reflected in almost
all research activities to be carried out in the future.

3 Conclusions and Further Recommendations

In a globalizingworld, it is necessary for SMEs towithstand competition from developed
and emerging economies and to respond to the opportunities of internationalization.
There is a link between internationalization and performance - it stimulates growth,
employment, improves competitiveness and has a positive effect on the continuity of
organizations.Under the influence of globalization,more andmore companies are asking
themselves whether internationalization is an option to achieve growth. The importance
of small and medium-sized businesses for the Dutch economy is great as SMEs not
only play a major role in society, for example as an employer, but also through creative
destruction, or as a driver of change in the economy through the introduction of new
products or services [13].

In linewith theHAN Institutional Plan 2020 [14], thismodel has a threefold expected
Impact in line with the co-creation of knowledge triangle Education, Research and
Professional Field:

– Increased set of skills, both research-related and transferable ones, leading to improved
employability and career prospects both in andoutside academia (leading in the longer-
term to more successful careers).

– Increase in higher impact output where more relevant to the professional field knowl-
edge where ideas will be converted into products and services as result of improved
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and enhanced International Entrepreneurship courses in the International Business
Programme or International Entrepreneurship Minors.

– Greater contribution to the local knowledge-based economy and society to educational
programmes.

– Enhanced cooperation and better transfer of knowledge between business sectors and
international academic disciplines: management, marketing, logistics, HRM, finance,
etc.

– Improvement in the quality of training programmes, internships and graduation
assignments to a close supervision from researchers and local entrepreneurs involved.

– Enhanced cooperation and stronger networks internationally.
– Increase in international, interdisciplinary and intersectoral mobility of researchers
and strengthen international human capital base in Research and Innovationwithmore
entrepreneurial and better trained researchers.

– Better quality research and innovation for local and international competitiveness and
growth with greater contribution to the knowledge-based economy and society.

– Boosting Research and Innovation capacity among participating startups and SME’s
with increased internationalisation of participants.

– Strengthening of international, intersectoral and interdisciplinary collaborative net-
works that will reinforce the startups and SME’s position and visibility at a global
level, but also at a regional/national level by helping them become key actors and
partners in the local socio-economic ecosystems.

Throughout International Entrepreneurship is possible to build strong relationships
between individuals in social and economic networks. As opposed to traditional net-
working and other business connections, social relations facilitate exchanges that are
nourished mainly by support provided not only to communities in need but also to the
entrepreneurs. By the same token, sharing information and resources amongst commu-
nities can be beneficial to similar entrepreneurial and social groups from different parts
of the world for a more responsive business to create economic and social value.
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Abstract. We conducted the research taking into consideration the fact that in
organization of the professional training of a social worker for work with young
people it is necessary to focus on the formation of high level professional culture,
the development of the needs for constant professional development, as these
should guarantee the success and effectiveness of the activities in the modern
educational environment. The purpose of the experimental work was to check the
competences gained at the workshops of the Youth Centre “START” and to deter-
mine the relevance of such competences. The survey engaged 48 participants who
were students obtaining Bachelor and Master degrees at Social and Psychologi-
cal Education Department in Pavlo Tychyna Uman State Pedagogical University.
The respondents chose 13 competences among 31 proposed positions. In student
youth’s opinion, the youth worker should have basic competences. As a result we
identified 5 main competences, which students had claimed in their questionnaire
as the most relevant ones. The results of the research confirm the opinion that in
the process of organizing the professional preparation of a social worker to work
with young people, it is necessary to emphasize the formation of a high level of
professional culture, the development of needs for continuous professional self-
improvement, which is a guarantee of success and efficiency of activities in a
modern educational environment. Therefore, the development of the theory and
practice of vocational training for youth workers is on the agenda; research of
the problem of the subjects of social and educational sphere in preparation of
social workers for work with youth; development of theoretical and methodolog-
ical bases and recommendations for training specialists for youth work; scientific
support for youth policy areas; practical application of scientific research in youth
work, etc.

Keywords: Youth work · Youth policy · Competences ·Workshop · Bachelors ·
Masters

1 Introduction

Modern youth as a specific social group is the subject of special attention in contemporary
society, as the changes in the social, economic and political system of Ukraine have
impact on the consciousness and behaviour of the younger generation. Today, in various
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spheres of life democratic processes are observed as the civil society is being built and
opportunities for personal development, manifestation of initiative and creativity are
being provided.

Implementation of youth policies is one of the leading directions in the state func-
tioning. At the same time, the issue of development and testing of new technologies
for working with different categories of youth, normative and legal support of the state
social policy for youth is especially important. The youth is considered as an object of
national interests, one of the main factors in ensuring the development of the state and
society and it influences a number of legislative acts and government programs.

In all countries there are youth policy executive authorities and as a rule their staff
includes workers from local self-government bodies, youth organizations and institu-
tions. The analysis of staff quality shows that a significant part of workers is deprived
of necessary professional qualifications and practical experience; consequently, there
is a lack of professional competences. Human resources development for work with
youth is one of the key tasks in Ukraine. The future of the state largely depends on the
civic position of younger generation, and this increases the importance of managing the
processes of national and patriotic development of future social workers for work with
youth during their studying at an institution of higher education.

2 Literature Review

Some aspects of social workers’ training for professional activities are highlighted in the
works of domestic and foreign scholars. For instance, the manual reveals the theoretical
and applied aspects of social work in the community, analyses various models and
approaches to the organization of this type of activity. The author describes contemporary
approaches, gives retrospective review of social work in the community, substantiates
the theoretical foundations of social work, and provides examples of social project
development and its implementation in the community [2]. Another scientific work
presents the theoretical foundations, content and organization of social work, offers
forms and methods of social work with different categories of clients, includes the
description of functions and areas of social workers’ activity, their personal traits, the
ethical principles of activity and ethical norms of social workers’ behaviour [4].

The researches devoted to social work with children and young people are rather
valuable for modern science. In the work by A. Kapska some aspects and peculiarities
of social workers’ activities with children having functional limitations are highlighted,
the main features of social and pedagogical work with children deprived of parental
care, difficult children, and communicative culture of adolescents and prevention of
negative phenomena in the youth environment are defined. It presents the conclusion
that cooperation with voluntary assistants can be an option in help to such children and
young people, and the community is one of the factors of social influence on a person
[5].

A. Kulikova in her study stresses that Sweden model of social workers’ vocational
training is different from others. There are three levels of training for social workers in
institutions of higher education. The basic course is designed for two semesters and pro-
vides a general learning of social sciences. Introduction to the course gives students the
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information about the purpose and content of the program, teaching methods, profession
peculiarities, student associations and offers forms for student participation in the work
of various committees. The main goal is to give them an opportunity to reflect on their
choice of subjects and professional specialization. The basic course includes mastering
Psychology, Sociology, Methods of Social Work, Political Science, Economics, Social
Policy and Statistics. It is followed by one semester practice, and then by a two-semester
theoretical course on Social Work. The students also have a five-month practice, after
which they study an intensive course of Social Work. Before graduation every student
must write a report by choosing one of the topics on the course [6].

The scientific study by G. Leschuk [7] notes that in France there is a differentiated
multilevel system of social education based on an early career guidance, which usually
begins at school, lyceum or by the means of educational program specialization. The
structure of social education system in France is based on a number of principles: the
principle of alternate learning, the principle of universality, the principle of individual-
ization in education, the principle of modular organization of the educational process,
the principle of modelling professional activities in the educational process. The modern
system of vocational training of specialists in the social sphere of France is characterized
by close interaction between educational institutions, where theoretical training is car-
ried out, and social services and institutions that become the bases for practical training.
The preparation of specialists in the field of social work in France is mostly based on
the principle of alternate learning, when the theoretical education and the periods of
practice in various educational institutions, social services, institutions and organiza-
tions are rotated and both components of specialists’ training are carried out according
to common program, pursue a common goal and are evaluated by well-defined criteria.
Besides, during their studying, students have several types of practice [7].

Foreign practices play important role in youth social policy in the process of reform-
ing the systemof socialwork inUkraine. InEuropeyouthwork is carried out bynumerous
institutions and organizations, as well as by many different people, individually or in
teams, and consequently, its forms are diverse. Some countries have their own tradi-
tions of professional work with youth (skilled personnel works with young people in
local and national programs which are financed by the state). In other countries, some
departments of volunteer work with youth were established long time ago (activities
are undertaken by civic organizations). However, some countries identified youth work
as part of the activities for population social security and as the practice included into
services of employment departments or involved into social integration and social assis-
tance. In other countries youth work takes place without profession of a youth worker
being recognized and the people involved in such activities are just volunteers.

The Council of Europe has developed an online tool “Youth Work Portfolio” [9]
which helps professionals, teams and organizations involved in youth work throughout
Europe understand their competences and develop them effectively. This toolkit can also
be used by youth work managers, politicians and those who are interested in the issue
of effective development and recognition of youth work. Youth Work Portfolio of the
Council of Europe is an instrument that helps those who carry out youth work (youth
workers and youth leaders, as well as managers and administrators) analyse and develop
their own competences in youth work and competences of people they work with [9].
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In the great number of research works the important aspects of professional training
of a worker of social sphere in general and a social worker in particular are revealed.
However, there are few studies which present the role of a youth worker in the field of
innovative development of social work and substantiate theoretical and methodological
basis for preparing future social workers for youth work.

3 Materials and Methods

Our research is based the fact that in the process of organizing the professional training
of a social worker for work with young people it is necessary to focus on the formation
of professional culture of a high level, the needs for constant professional development,
which can result in the successful and effective activities in the modern educational
environment.

The purpose of the experimental work was to check the competences gained at the
workshops held by Youth Centre “START” and to determine their relevance.

In the process of determining the role of a youth worker in the field of innovative
development of social work and substantiation of theoretical and methodological funda-
mentals for future social workers’ preparation for youth work, a series of workshops was
conducted in the first term of 2018–2019 academic year. They were aimed at providing
theoretical knowledge on the formation of practical skills in the field of youth policy
and youth work implementation. The survey was conducted to find out how the partici-
pants self-assess their knowledge of youth policy and youth work at the beginning of the
workshops (first stage), evaluate theoretical knowledge and practical skills at the end of
the workshops (second stage), and what competences they choose among the main ones
inherent to a modern youth worker (the third stage).

We engaged 48 participants (30 females and 18 males) obtaining Bachelor and
Master Degrees at Social and Psychological Education Department in Pavlo Tychyna
Uman State Pedagogical University. The research applied a set of interrelated theoretical
and empirical methods: analysis, comparison and synthesis of information in scientific
sources on the problem being investigated, the analysis of the theory and practice of
youth work and the development of a set of professional competences of youth workers;
observation, interviews and questionnaires used to diagnose the level of future social
workers’ awareness on the role of youth work and its importance for the development
of social policy, the level of self-knowledge in youth policy, youth work, assessment of
theoretical knowledge and practical skills, a list of competences which a modern youth
worker should have; moulding experiment i.e. a series of workshops aimed at providing
theoretical knowledge on the formation of practical skills for youth policy and youth
work implementation.

In 2018 Youth Centre “START” [8] was created and now is functioning in Pavlo
Tychyna Uman State Pedagogical University. The main aim of the centre activities is
to comprehensively develop and promote self-realization of youth in various spheres
of public life, to discover the youth potential, to protect youth interests and rights; to
promote formation and development in the society, professional orientation, to organize
interesting leisure time activities and to support talented youth.
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The Centre has defined several main directions of its functioning. The educational
and scientific activities are aimed at development of self-management through non-
formal education, organization of forums, scientific conferences, seminars, formal meet-
ings, discussion clubs on various aspects of the youth movement; training and retrain-
ing of youth workers through the organization of lectures, workshops, development of
youth entrepreneurship; adoption of modern mechanisms of youth policy of the Coun-
cil of Europe through international partnership, internships, cultural and educational
exchanges. The entertainment activities are realized through organizing and conducting
cultural events (concerts, performances, presentations, festivals, benefits, literary and
song festivals, theatrical and concert evenings, creative meetings, artistic reports, intel-
lectual games, competitions, tournaments, sports, entertaining and recreational events,
health-improving events, dancing evenings, balls, discos, etc.); providing sports develop-
ment of the youth; promoting the revival of spirituality, strengthening moral principles,
organizing interesting leisure time activities.

The purpose of the information and consultation activities is to provide legal, infor-
mational, methodical and consultative assistance to youth; to form a powerful youth
media resource i.e. an interactive press centre with media co-working; to actively coop-
erate with the community and volunteer organizations of the city and to develop youth
volunteering. The project activities have the goal to support projects of student self-
management bodies, entrepreneurial initiatives of the youth, to involve young people into
interesting events during their free time; to assist the development of youth initiatives
on labour, training and retraining of young people; to organize and hold competitions,
projects, actions aimed at solving youth problems.

The vocational guidance activities assist young people to choose the future specialty
through vocational guidance, workshops, visits to companies, acquaintance with rep-
resentatives of different professions. The mentoring activities are chosen to promote
and support youth effective projects, to provide management, fundraising, budgeting
assistance, to search volunteers etc. [8].

The framework ofYouthCentre “START” in Pavlo TychynaUmanState Pedagogical
University involved some events (workshops and seminars) in 2018 that were held in
accordance with the work plan of the Centre. The programs of the following events were
collected: workshops on creating start-up projects, the workshop on personal growth
and development of leadership qualities; master classes by successful youth leaders, the
youth forum “Public Education for Youth: the State and Prospects of Development”, the
workshop “Youth Policy and Youth Work in Ukraine”, lady and gentleman school for
youth, round table “Civic Competence of Youth”, etc.

One of the workshops was aimed at providing theoretical knowledge on the forma-
tion of practical skills in the field of youth policies and youth work. During the workshop
we held the survey consisting of 3 stages and consequently 3 questionnaires were given
to the students. The first stage included the questionnaire to find out the current level of
participants’ knowledge of youth policy and youth work peculiarities. Other 2 question-
naires had the aim to assess theoretical knowledge and practical skills at the end of the
workshop (second stage) and to make up a list of competences a modern youth worker
should have (the third stage). At the first stage, during the workshop “Youth Policy and
Youth Work in Ukraine” the questionnaire consisting of 3 questions was proposed to
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the participants. The first block of questions consisted of 6 options (1. Youth policy in
Ukraine. 2. Youth policy in the EU. 3. Who works with youth in Ukraine? 4. Where is
the youth engaged to? 5.What is a youth worker? 6. The purpose and objectives of youth
work), which the participant had to evaluate using 1–4 point scale, where 1 – not compe-
tent at all, 2 – familiar with main concepts, 3 – have clear idea, and 4 – highly competent.
The second question “What helps you to get the information about the development of
youth work in Ukraine?” proposed the following options: 1. Studying process (seminars,
workshops, etc.); 2. Reading scientific and methodological articles; 3. Communication
with practitioners; 4. Internet resources; 5. Your own answer). The third question “What
forms of youth work are you engaged to?” had such answers: 1. Non-governmental
organizations; 2. Mass events (flesh mobs, festivals, etc.); 3. Workshops, conferences; 4.
Volunteer projects; 5. Youth programs (region, district, city); 6. Your own point of view.

At the second stage of the survey (at the end of the workshop) the questionnaire
was proposed to the participants and they were expected to answer 3 questions. The
first block of questions consisted of the same 6 items (1. Youth policy in Ukraine. 2.
Youth policy in the EU. 3. Who works with youth in Ukraine? 4. Where is the youth
engaged to? 5. What is a youth worker? 6. The purpose and objectives of youth work) to
be evaluated according to 1–4 point scale so we could compare the participants’ answers
with the first stage questionnaire. The second question “Would you like to become a
youth worker?” provided the following answers: yes; no; not sure; difficult to give a
definite answer. The third question “What workshop modules were the most interesting
to you?” proposed such options as 1. Youth policy. 2. Youth work. 3. Youth worker.

The third stage was held to find out the participants’ points of view on what
competences are necessary for youth workers.

Table 1. The results of the survey (1st stage of the study)
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4 Results

The results on the evaluation of participants’ theoretical and practical knowledge in the
field of youth policy and youth work in Ukraine are presented in the Table 1.

At the first stage of our research, it has been found that the participants at the begin-
ning of the workshop have a clear idea of the youth policy in Ukraine; a half of the
responders are familiar with the main concepts of youth policy in the EU, but 37,5% are
not competent at all of this issue; 62,5% of participants have clear idea of who works
with young people in Ukraine; most of the students were not competent at all of where
young people are engaged to (75%) and what is a youth worker (62,5%).

The results of the questionnaire given to students at the second stage of the study
showed that after the workshop “Youth Policy and Youth Work in Ukraine” students’
knowledge improved. The answer “Youth policy in Ukraine” presented such results:
62,5% of respondents are highly competent of youth policy in Ukraine, and 37,5% have
a clear idea of the issue. The option “Youth policy in the EU” resulted in such answers:
10% of responders are highly competent of the issue while 50% have clear idea and 40%
are familiar with main concepts. The question “Who works with the youth in Ukraine”
proved the fact that 20% of students are highly competent when 80% have clear idea of
the issue. 20% of responders are highly competent of where the youth is engaged to and
80% have clear idea of the topic. The participants realize what a profession of a youth
worker is (100%) and 37,5% are highly competent of the matter. A half of the students
(50%) is familiar with main concepts and a half of responders (50%) has a clear idea of
the purpose and tasks of youth work.

The results are presented in the Table 2.

Table 2. The results of the survey (2nd stage of the study)
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The comparison of the results at the first and second stages of the survey led to the
conclusion that the theoretical and practical materials presented in the workshop “Youth
Policy and Youth Work in Ukraine” could give satisfactory results. Having analysed the
answers to the second and third questions at the first and second stages of the survey,
we received the following results. The answers to the second question “What helps you
to get the information about the development of youth work in Ukraine?” were cho-
sen from the proposed options, consequently, students receive information at seminars
and workshops (25%), from Internet resources (25%), while studying courses “Social
Youth Policy”, “Social Policy” (50%). The question “What forms of youth work are you
engaged to?” made the responders answered that they take part in workshops, round
tables, conferences (62,5%), volunteer projects (25%), and youth programs (12,5%).
The question “Would you like to become a youth worker?” provided such answers: yes
– 62,5%, not sure – 12,5%, no – 12,5%. Choosing the most interesting topics at the
workshops, the participants of the survey named such as Youth Policy (16,7%), Youth
Work (58,3%) and Youth Worker (25%).

The results obtained from the third stage of our study showed the main competences
that the youth worker must possess:

1. Relate to young people as equals – 22,2%;
2. Demonstrate openness in discussing young people’s personal and emotional issues

when raised in the youth work context – 11,1%;
3. Provide young people with appropriate guidance and feedback – 11,1%;
4. Support young people to develop their critical thinking and understanding about

society and power, how social and political systems work, and how they can have
an influence on them – 11,1%;

5. Build positive, non-judgemental relationships with young people – 9,5%;
6. Use a range of educationalmethods including ones that develop creativity and foster

motivation for learning – 7,9%;
7. Support young people in identifying their learning needs, wishes and styles, taking

any special needs into consideration – 7,9%;
8. Inform young people about learning opportunities and support them to use them

effectively – 6,3%;
9. Assist young people to identify and take responsibility for the role they want to

have in their community and society – 4,7%;
10. Actively include young people from a diverse range of backgrounds and identifi-

cations in youth work activities – 3,2%;
11. Understand the social context of young people’s lives – 1,6%;
12. Support the competence and confidence development of young people – 1,6%;
13. Stay up to date on the latest youth research on the situation and needs of the young

people – 1,6%.

Our research confirmed that one of the effective means of successful solving of
different categories of younger generation problems is social work with youth, and
that its level of organization affects the nature of teenagers’ and young people’s life,
ultimately determines qualitative characteristics of young generation. Our results can
be confirmed by studies of theoreticians and practitioners in the field of youth work.
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In the modern society youth work is usually understood as an instrument for personal
development, social integration and active citizenship of young people [1]; youth work
is a “key word” for all types of social, cultural, educational or political activities that
are realized together with young people, for them or by themselves [10]; youth work
is characterized as value oriented, focused on the needs of young people, voluntary,
developing, self-reflexive and critical, built on interpersonal relationships [10].

Our research allowed us to prove that providing youth infrastructure with qualified
staff is the most important task among the measures taken by the state and local self-
government bodies and must be aimed at developing the system of training, retraining
and professional development of specialists in youth policies [3]. After conducting the
research we came to the conclusion that one of the most effective means of youth work
development is creation and operation of innovative units – youth centres. The main goal
of such departments is the comprehensive development of youth potential and its self-
realization in various spheres of public life, protection of interests and rights, contributing
to social formation, development, professional orientation, organization of interesting
leisure, and support of talented youth. The results of the study also confirmed the opinion
that in the process of vocational training of a social worker for youth work it is necessary
to focus on the formation of high level professional culture, the development of the needs
for constant professional self-improvement, as these should guarantee the success and
effectiveness of the activities in the modern educational environment. Therefore, there
are relevant issues connected with development of the theory and practice of youth
workers’ training; investigation of the problems in social and educational sphere that
prepare social workers for work with the youth; provision of youth policy with relevant
researches; practical application of scientific research results in youth work, etc.

5 Conclusions

The research have showed that the participants of the mentioned workshops improved
their theoretical knowledge and practical skills in the field of youth policy and youth
work in Ukraine, although some theoretical information was obtained by the students
during studying such courses as “Social Youth Policy” and “Social Policy”. The students
are active participants of various forms of youth work in Pavlo Tychyna Uman State
Pedagogical University, and most of them want to work with the youth and become a
youth worker in the future, as well as are interested in youth work.

Therefore, the respondents preferred 13 from the 31 proposed competences. In stu-
dents’ opinion a youth worker should have the basic competences, among which we
identified 5 main ones stated in the questionnaire answers as the most relevant: relate
to young people as; demonstrate openness in discussing young people’s personal and
emotional issues when raised in the youth work context, provide young people with
appropriate guidance and feedback, support young people to develop their critical think-
ing and understanding about society and power, how social and political systems work,
and how they can have an influence on them, build positive, non-judgemental relation-
ships with young people. The results of the questionnaires have also showed a high level
of future social workers’ awareness on the role of youth work and its importance for the
development of social policy in Ukraine.
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In our opinion, a modern youth worker should possess not only the named above
13 competences, which have been allocated in the results of our research, but also all
other ones, as the society is changing and youth work requires a universal worker who
works for youth, together with the youth and makes the youth be active participant in
social life. And in order to achieve the best results in his/her work a youth worker should
take into account the needs and aspirations of young people, support them, develop their
capabilities and be constantly young like his/her clients.
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Abstract. At present, the world faces opportunities and challenges in diverse
sceneries: economic, social, technological, among others; further themaking deci-
sions influence adverse or beneficial within the local, regional or global commu-
nity; the adoption, knowledge and use of new information technologies and the
backing of professionals in computer science are fundamental at organizations.
The decreasing student enrollment in information and communication technol-
ogy (ICT) program in higher education in Mexico is a latent concern in the near
and immediate future. This study is quantitative, non-experimental, transectional,
descriptive and correlational. Data was collected on middle higher education stu-
dent located in the Tijuana city. These results show that student who study area of
specialization of computing science, do not know the general objective and profile
of computer programs in higher education institution (HEI). This research article
product derived doctoral thesis, present the hackathon-edu proposal in educational
marketing (EM) for student recruitment in ICT professional career.

Keywords: Strategy blue ocean · Information technologies · Hackathon · Stem ·
Educational marketing · Higher education

1 Introduction

Information technologies are present in our daily life also are being used to drive
economic and business growth, enhance the process at all sectors, such educational,
medicine, bank and others; furthermore the trends on technologies such as cybersecu-
rity, cloud, data analysis and internet of things, artificial intelligence, reality virtual and
augmented, among others; additional the companies require professionals specialized
IT in the near and immediate future; the important role HEI are recognized to produce
the workforce development to contribute in the development process of a country in a
globalized and interdependent world [1]. Organizations are will hire people to fill those
positions according a study projected that these roles represent the future of IT and will
add more than 829 thousand positions in Mexico by 2027 [2]. It is necessary to rede-
fined a global strategy plan by HEI to guarantee ICT professionals skills and knowledge
in contribute improvements and innovations through information technologies on the
organizational goals. At 2016–2017 period the higher education in Mexico, specifically
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ICT knowledge area presented a low enrollment of 2.35% (96,184 students) by contrast
42.82% (1,753,898 students) social sciences programs [3]. At society, a large part of the
responsibility in the training of students is absorbed by HEI, by example to develop the
skills and competencies at Science, Technology, Engineering andMathematics (STEM),
social sciences, and other among disciplines. According at Hart research has mention the
Association of American Colleges and University almost all of employers (95%) state
that they will give preference to college graduates who can contribute to innovations in
theworkplace, with the opposite (93%) that only candidate demonstrate capacity to think
critically, communicate clearly, and solve complex problems ismore important than their
undergraduate, furthermore at Selinger expose that employers desire professionals who
demonstrate ability to contributewith solutions innovative at resolving problems [4]. The
HEIs has develop strategies and activities to recruitment student is consequent global
competition “universities and colleges face new challenges in student recruitment and
international competition” [5]. As part of the marketing strategies within educational
organizations, they seek and use the alternative solution that best suits the educational
institution to attract students.

2 Educational Marketing in Higher Education at Mexico

Marketing perspective of the HEIs are seen as service organizations, and besides have
developed in a stable and protected environment for a long time, as a result of global-
ization this environment has become more competitive and the context has been trans-
formed, even modifying the type of training that society demand of the educational
system and is vital that the administrators of HEI react in terms of marketing to these
contextual changes [6]. In Tijuana,Mexico, researchmethodologies have been generated
on the frontier of innovation, for the benefit of society, such as the case of the Fifth Helix
Systemic (FHS) in Spanish it is known as Quinta Hélice Sistémica (QHS), for studies
of sectoral integration and the evaluation of public policies [7].

Organizations must to be adapt changes world, applied the new strategies and tech-
nologies to show at market quality and efficiency educative work realized, perceived
of form, furthermore of effective by society [8]. By means of educational marketing
allowed enhance students is recruitments at higher education institution. The HEI role is
transcendental for preparing the students and professionals to work force. On traditional
method used at HEI is the first step to carry on recruitments process are identify popula-
tion and interest them, by way by promotional events, conferences, talks, among others;
the marketing process in manifest that actions by which companies create value for their
customers and stable relationships with them to obtain an value exceptional in exchange,
for achieve organizational goals [8–11], at Perez expose the EM is the investigation pro-
cess about social needs to development and implementation programs that satisfy them,
by way of exchanges and whose objective the benefit of the people and organizations
of the community which interest [12], EM is seen as a service, the ICT as a support has
revolutionized the service industries, created some, and forced others to redefine their
process [13] and also Deshields, Kara andKaynak, mention that increasingly the HEI are
recognized as services industries that put priority customer satisfaction and universities
management suitable [14], the participation HEIs on knowledge creation are represents



Educational Marketing and Hackathon for Candidate Student Recruitment 433

learning, developments and investigation to impact growth at regions consequently the
advancement of science and technology has had an incremental and rapid progress in
some disciplines (computing, biology, biomedical, nanotechnology, services, robotics
and communications) following transdisciplinary integration [15–18]. Today more than
ever, HEI in around world must be attentive to their environment, since the responsibility
for the formation of human capital falls on them and that the latter in the not too distant
future will be immersed in the substantive activities demanded by private industry or
publishes. In this context, “the current configuration of Mexico’s system of higher edu-
cation is characterized by the complexity of its academic functions and by the diversity
of institutions and the education offered” [19].

3 Hackathon

The concept hackathonwas defined as social event focused to building, design, or develop
of prototypewith innovative solutions for attend needs at local, regional or global context
[20, 21] furthermore “seen as an innovative new way to attack problems, hackathons
have gained widespread application in many platforms beyond the conventional tech
world” [4] extensive applications such librarians [21], astronomy [22], big data [23],
introductory marketing class project [4] teach management consulting [24], learning of
digital theology course [25], collaboration between public health experts and data sci-
entists [26], development team recruitment by organization and open government [27].
The idea of “hackathons originated in the IT community as computing marathons where
programmers, project managers, and graphic and interface designers collaborated inten-
sively on software projects to design the next ‘killer app’ over one or two labor intensive
days (Leckart 2012)” [28]; and also “the word hackathon is combined from the words
hack andmarathon, where hack is used in the sense exploratory and investigate program-
ming (not as a reference to committing a cybercrime)” [29]. The hackathons regularly
handled a competition mode between all participants who’s integrated on work teams.
The organization people they present the event, the participants suggested ideas and
integrated on work team based on skills and interest. Follow started the event duration at
hours or from 24 to 72 h. At finished each team presents their results about the solution
innovative at panel of people such organizers, stakeholders, programmers, among peo-
ple). The best team are selected and pricing. On all event members team work together
and collaborative, learn a new skill, development creativity process.

4 Methodology

At present investigation study is quantitative, non-experimental, transectional, descrip-
tive and correlational. The population are 190 students of middle high education located
in the Tijuana city; was defined the probabilistic quantitative focus. Data was collected
on sample of 127 students. The questionnaire instruments were quantitative to get data
of the demographics, vocational orientation and diffusion at program educational, that
consist likert, and also for data analysis was used at SPSS computer program [30]. To
validate the reliability instrument was used SPSSV 22.0 [30] software to get at Cronbach
alpha coefficient, the value of reliability to obtained was 0.917 is excellent based on the
questionnaire employed in [31].
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5 Results

Table 1 presents the student communitywas asked about the specialty theywere studying,
a significant percentage of students (80%) equivalent to 102 students, stated that the
specialty of programming and computer science; followed by the electronic, physical,
and math specialty with a total (15%) students equivalent to 19 people.

Table 1. Students pursuing the specialty

Frequency Percentage Valid percentage Accumulated percentage

Administration,
management, social
sciences

1 0.8 0.8 0.8

Automation,
maintenance,
industrial

5 3.9 3.9 4.7

Electronics,
physical,
mathematics

19 15.0 15.0 19.7

Programming,
informatics

102 80.3 80.3 100.0

Total 127 100.0 100.0

Source: SPSS V 22.0 [30], software based on the questionnaire employed in (based on [31])

Table 2 presents the student community was asked about the ICT Engineering grad-
uation profile, a significant percentage of students (40.2%) equivalent to 51 students,
who do not have any information regarding the graduation profile of the ICT career.

Table 2. Students know the graduation profile of ICT Engineering

Frequency Percentage Valid percentage Accumulated percentage

None 51 40.2 40.2 40.2

Very low 25 19.7 19.7 59.8

Low 23 18.1 18.1 78.0

Undecided 15 11.8 11.8 89.8

High 9 7.1 7.1 96.9

Very high 4 3.1 3.1 100.0

Total 127 100.0 100.0

Source: SPSS V 22.0 [30], based on the questionnaire employed in (based on [31])

Table 3 presents the student community was asked about the ICT Engineering grid
plan, a significant percentage of students (47.2%) equivalent to 60 students, indicate that
they do not have any information regarding the ICT career grid plan.
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Table 3. Students know the reticular plan of ICT Engineering

Frequency Percentage Valid percentage Accumulatedpercentage

None 60 47.2 47.2 47.2

Very low 20 15.7 15.7 63.0

Low 23 18.1 18.1 81.1

Undecided 10 7.9 7.9 89.0

High 9 7.1 7.1 96.1

Very high 5 3.9 3.9 100.0

Total 127 100.0 100.0

Source: SPSS V 22.0 [30], based on the questionnaire employed in (based on [31])

6 Conclusions

In accord conceptualization of educational marketing, and also the hackathon its uses in
diverse disciplines; the author has proposed hackathon-edu (see Fig. 1) such innovation
on EM to interest and recruitments students to information technology and commu-
nications career, through detect human talent on real time [31]. This are conformed
by higher education institution, educative programs, candidate, stakeholders, professor,
expert professional, internships student and hackathon.

The hackathon-edu proposed, described in this paper as a blue ocean strategy “are
defined by untapped market space, demand creation, and the opportunity for highly
profitable growth” [32], and as another alternative of educational marketing that would

Fig. 1. Hackathon-edu. The figure shows the proposal to recruitments candidate for HEI at
information and technologies communications career in (based on [31])
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be used to interest and recruitment candidate for ICT career at HEIs in Mexico, fur-
thermore shall allow become stronger relationships with stake-holders and interacting
with the candidate to understand their needs and the development of innovative and
viable solutions and also creating a significant value curve between traditional, digital
and hackathon-edu marketing.

References

1. Hasan, F.A., Komoo, I., Nor, M.N.M., Abdullah, Z.: Transformation of universities and the
national blue ocean strategy: a case study of Universiti Malaysia Terengganu. J. Sustain. Sci.
Manag. 12(1), 70–78 (2017)

2. Osores,M.: Veinte roles y trabajos de TI más requeridos enMéxico, según Cisco. Search Data
Center en español (2018). https://searchdatacenter.techtarget.com/es/noticias/252454584/Vei
nte-roles-de-trabajos-de-TI-mas-requeridos-en-Mexico-segun-Cisco

3. Dirección General de Educación Superior Universitaria.: Estadísticas Básicas de Educación
Superior. ProgramaNacional de la educación (2018). https://www.dgesu.ses.sep.gob.mx/EBE
SNACIONAL.aspx26

4. Calco, M., Veeck, A.: The markathon: adapting the hackathon model for an introductory
marketing class project. Mark. Educ. Rev. 25(1), 33–38 (2015)

5. Wu, T., Naidoo, V.: The role of international marketing in higher education. In: Wu, T.,
Naidoo, V. (eds.) International Marketing of Higher Education. Palgrave Macmillan, New
York (2016)

6. Ospina, M., Sanabria, P.: Un enfoque de mercadeo de servicios educativos para la gestión de
las organizaciones de educación superior en Colombia: el modelo Migme. Revista Facultad
de Ciencias Económicas: Investigación y Reflexión 18(2), 107–136 (2010)

7. Martínez Gutiérrez, R.: Quinta hélice sistémica (QHS), un método para evaluar la com-
petitividad internacional del sector electrónico en baja california, méxico. Investigación
Administrativa 41(110), 34–48 (2012). ISSN 1870-6614

8. Guarisma, J., De Pelekais, C.: Hablemos de Marketing Educativo. Editorial Independently
Published, United States (2020)

9. Cruz, C., Enciso, G., Forero, S., Garzón, C., Hoyos, R., Leyva, K., Linero, J., López, S.,
Maguina, O., Neme, S., Pereira, C., Riveros, G., Zitzmann, J.: Fundamentos de mercadeo,
Primera edición. Ecoe ediciones, Bogotá (2017)

10. Ferrell, O., Hartline,M.: Estrategia deMarketing, Quinta edición. Cengage Learning,México,
D.F. (2012)

11. Mullins, J., Walker, O., Boyd, H., Larréché, J.: Administración de marketing. Un enfoque
en la toma estratégica de decisiones, Quinta Edición. McGraw-Hill/Interamericana Editores,
S.A de C.V, México (2007)

12. Arrubla, J.: Marketing en universidades: Análisis de factores críticos de competitividad.
Revista Escenarios Empresas y Territorio 2(2), 207–225 (2013)

13. Stanton, W., Etzel, M., Walker, B.: Fundamentos de Marketing, Decimocuarta edicion.
McGrawHill, México (2007)

14. Doña, L., Luque, T.: Relación entre marketing y universidad. Revisión teórica y propuesta
de un modelo teórico y de marketing 3.0. Revista de Estudios Empresariales. Segunda época
(2), 2–27 (2017)

15. AsociaciónNacional deUniversidades e Instituciones de Educación Superior: Visión y acción
2030. Propuesta de la ANUEIS para renovar la educación superior en México. Diseño y
concertación de políticas publicas para impulsar el cambio institucional, México (2018)

https://searchdatacenter.techtarget.com/es/noticias/252454584/Veinte-roles-de-trabajos-de-TI-mas-requeridos-en-Mexico-segun-Cisco
https://www.dgesu.ses.sep.gob.mx/EBESNACIONAL.aspx26


Educational Marketing and Hackathon for Candidate Student Recruitment 437

16. Díaz, A.: Innovación, Tecnología y Conocimiento Ingredientes para impulsar el desarrollo
sostenible en el país. Revista Ingeniería, Matemáticas y Ciencias de la Información 1(2),
79–86 (2014)

17. Moreno-Brid, J., Ruiz-Nápoles, P.: La educación superior y el desarrollo económico en
América Latina. Revista Iberoamericana de Educación Superior 1(1), 171–188 (2010)

18. UNESCO: Hacia las sociedades del conocimiento. Ediciones UNESCO (2005)
19. Espinosa, A.: Privatization and marketing of higher education inMexico. In: Geo-JaJa, M.A.,

Majhanovich, S. (eds.) Effects of Globalization on Education Systems and Development. The
World Council of Comparative Education Societies. Sense Publishers, Rotterdam (2016)

20. Frey, F., Luks, M.: The innovation-driven hackathon - one means for accelerating innova-
tion. In: Proceedings of the 21st European Conference on Pattern Languages of Programs
(EuroPLoP 2016). ACM (2016)

21. Shin, N., Vela, K., Evans, K.: The research role of the librarian at a community health
hackathon - a technical report. J. Med. Syst. 44(2), 36 (2020)

22. Pe-Than, E., Momcheva, I., Tollerud, E., Herbsleb, J.: Hackathons for science, how and why?
In: American Astronomical Society Meeting Abstracts, vol. 233, p. 459.11 (2019)

23. Gould, R.: Datafest: celebrating data in the data deluge. In: Sustainability in Statistics
Education. Proceedings of the Ninth International Conference on Teaching Statistics (2014)

24. Maaravi, Y.: Using hackathons to teach management consulting. Innov. Educ. Teach. Int.
57(2), 220–230 (2018)

25. Kolog, E., Sutinen, E., Nygren, E.: Hackathon for learning digital theology in computer
science. Int. J. Mod. Educ. Comput. Sci. 8(6), 1–12 (2016)

26. Bell, J., Murray, F., Davies, E.: An investigation of the features facilitating effective collab-
oration between public health experts and data scientists at a hackathon. Public Health 173,
120–125 (2019)

27. Bortz, G.: El hackatón como metodología de producción de bienes informacionales: Limita-
ciones y desafíos en la producción de aplicaciones de software para la resolución de problemas
sociales y ciudadanos. Hipertextos 1(1), 133–162 (2013)

28. Kienzler, H., Fontanesi, C.: Learning through inquiry: a global health hackathon. Teach. High.
Educ. 22(2), 129–142 (2016)

29. Briscoe, G., Mulligan, C.: Digital Innovation: The Hackathon Phenomenon. Creativeworks
London, no. 6, pp. 1–13 (2014)

30. IBM Corp.: Released 2013. IBM SPSS Statistics for Windows, Version 22.0. IBM Corp.,
Armonk (SPSS V 22.0) (2013). https://www.ibm.com/support/pages/how-cite-ibm-spss-sta
tistics-or-earlier-versions-spss

31. Tapia, G.: Hackathon y sociedades del conocimiento: hacia un nuevo paradigma enmarketing
educativo (proyecto de tesis doctoral). Escuela de Negocios del Pacífico. Tijuana, México
(2019)

32. Kim, W., Mauborgne, R.: Blue Ocean Strategy: How to Create Uncontested Market Space
and Make Competition Irrelevant. Harvard Business School Press, Boston (2005)

https://www.ibm.com/support/pages/how-cite-ibm-spss-statistics-or-earlier-versions-spss


Improving Quality



Successful Development of Virtual Teams
in a Geographically Dispersed Electric Power

Grid Company

Asgeir Drøivoldsmo1(B) and Per Gøran Bergerud2

1 Institute for Energy Technology, Halden, Norway
Asgeir.Droivoldsmo@ife.no
2 Agder Energi Nett, Arendal, Norway
Per.Goran.Bergerud@ae.no

Abstract. Electric power grid operation companies are in need for renewal and
restructuring due to the introduction of local renewable energy production and
changed patterns of energy and effect consumption, combined with strong polit-
ical incentives for electrification. This paper present how development of two
supporting capabilities has contributed in improvement of organizational perfor-
mance. The two capabilities are (1) analytics, the capacity and ability to process
and analyze data, together with (2) collaboration, the capacity and ability to effec-
tively involve relevant expertise and authority at the right time in decision making
regardless of organizational and geographical location.

Keywords: Human factors · Organizational ergonomics · Capability
development · Collaboration · Analytics

1 Introduction

In theirWorld EnergyOutlook, the Internation EnergyAgency states themessage clearly
“The future is electrifying, with low-carbon technologies on the rise and electricity
demand set to grow at twice the pace of energy demand as a whole” [1]. As a small
country with a relatively large (~150TWh, 98% of total national production) renew-
able (hydropower and wind) electricity generation and a broad political will to push
the electrification forward, Norway has given its electric power grid companies a clear
responsibility for the work in electrification. This responsibility involves increased effi-
ciency for inclusion of renewable energy and handling of a growing effect demand in
the grid.
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Fig. 1. Three layer capability stack model
[9]

For the grid companies work systems, this
means an increased need for digitalization
and smart use of data for decision support,
automated workflows and handling tight
integration with customers and suppliers. It
alsomeans that employeesmeet new require-
ments related to competency and ability to
adapt to new ways of working.

In a three-year project supported by the
Norwegian Research Council, Institute for
Energy Technology (IFE) and a power grid
company were performing a pilot study to
identify and describe the organizational and
technological capabilities that grid operators
must possess in order to deliver in a future
market. The project focused on system inno-
vation rather than technology innovation, and
addressed the challenges of identifying, inte-
grating and implementing new technologies.
A method identifying and defining organisa-
tional competences necessary for digitalisa-
tion in the oil industry, the Capability App-
roach [2–4], was therefore used to describe
and develop the resources needed to enhance
performance in the organization. The app-
roach builds on the theoretical foundation for
dynamic capabilities [5, 6]. To enable an effective change process, the organization was
modelled as a three-level capability stack, with a middle layer consisting of capabili-
ties that will support operations in meeting the new demands. Through identification of
main drivers for transformation and description of competence needs, “Collaboration”
and “Analytics” were identified as key organizational capabilities supporting a wide
range of operative decisions [7, 8]. A number of user cases were identified to analyze,
test and develop the identified capabilities in the organization [9].

In this paper we describe and discuss how developing collaboration and analytics
support capabilities in one of the organizations units enabled them to deliver on the
operational level (Fig. 1). The paper further describes how a training approach from
the offshore oil industry was used to develop the capabilities and how key performance
indicators were used to monitor progress.

1.1 Analytics and Collaboration as Measures for Team Development

The main objective for the practical user case was to establish a more effective organi-
zation and use of expertise based on the upcoming access to data and new collaboration
technology. As a consequence of the broad initiatives towards electrification, the com-
pany experienced a large volume of customer-initiated jobs related to new installations
and modifications in the grid. This resulted in challenges on the status overview and
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prioritization of the work portfolio, which, in turn, was suspected to cause lowered
throughput of work orders and response time to the customer. The company had electric
grid engineers for handling installation requests in 3 different geographical locations and
for answering out more complex problems they were supported by relevant input from
specialized competence spread in the organization. Typical for the organization was that
most staff handled a wide specter of different inquiry types from the customers. Each
geographical area was responsible for its own customers.

It was hypothesized that specialization of employees’ work tasks and digitalized,
real time information about the department’s production would contribute to a com-
mon understanding of the situation in the teams (awareness raising). This would also
encourage staff not to pick simple jobs from the list instead of taking jobs in sequential
order from the time of enrollment. A more optimal order of job handling together with
specialized competence would reduce the processing time for jobs.

1.2 Digital Solutions

Fig. 2. An example of how coffeeshop status
boards were used to draw attention to production
data

In order to handle the growingworkload,
it was searched for digitalization solu-
tions that could increase efficiency.Mea-
sures were identified in the following
three areas:

• Data based decision-making support
for prioritization of work portfolio,
both for managers and grid engineers.

• Simplification through automation
(self-service) to avoid having all cus-
tomers call in by phone.

• Use of collaboration technology for
enabling collaboration across dis-
persed geographical locations.

The project used a common company
enabled database and developed digi-
tized follow-upof suppliers and access to
data that gave the opportunity to improve
internal prioritization. Data from the
workflowswere used for development of
overview images showing the real time
production data and throughput time
status dashboards were developed and

made available on the company collaboration platform (Microsoft Teams). In addition,
monitors with status dashboard were placed in the office facilities coffeeshops as shown
in Fig. 2.



444 A. Drøivoldsmo and P. G. Bergerud

1.3 Organizational Solutions

Using digital collaboration as an opportunity to reallocate roles and responsibilities, the
organizational unit under study was changed from being geographically organized with
full responsibility for three different geographical areas, to become two virtual teams
with specialized responsibilities. A virtual team will here refer to a group of individuals
who work together from different geographic locations and rely on communication
technology.

Internally, collaboration meetings were used to follow up a number of measures.
Weekly standup video meetings were established with the purpose of improving the
teams’ understanding of the workload situation, better compliance to work processes
and establishing common work practices. These meetings also had a stated objective
of training the employee to ask more questions in video meetings and to take more
responsibility for presenting information that should be shared in the teams. To keep
discussions on a level relevant for all participating staff and avoid spending too much
time discussing details, the meetings had a strict agenda focusing on status, workload
information and coordination between the participants.

To develop competence according to the collaboration capability, the Structured
Observation and Feedback in Integrated Operations (SOFIO) method for collaboration
training used in theNorwegian oil and gas industry [10] was adopted for on-the-job train-
ing. As a front runner in digitalization and digitally based collaboration, the offshore oil
industry has provided awide range of experience on how to successfully implement prac-
tical work systems for distributed work based on geographically dispersed teams [11].
The core of the SOFIOmethod is structured observation and feedback of video meetings
for developing behavioral and technical skills for this type of collaboration setting. For
a period of 7 months, approximately every second meeting was observed by an external
observer who rated the meetings according to four dimensions (leadership/facilitation,
presentation technique, technological literacy, and virtual meeting mindset). In the end
of eachmeeting the observer gave direct feedback to themeeting on improvement poten-
tials for all four dimensions and positive feedback to individual meeting participants for
behavior in line with recommendations from [10]. A short reflection report was sent to
the team leader after each meeting.

Towards the suppliers, the following measures were implemented:

• A contact center with a dedicated role in answering questions were established in
order to reduce the number of people being interrupted in their work.

• Improved dialogue with supplier companies using web-based software (saving the
supplier calling in for every job)

A special effort was also made for identifying and giving the right prioritization
to customers that repeatedly contacted the organization with false positive plans for
development projects.

2 Results and Discussion

Three different indicators were used to follow the development of the collaboration and
analysis capabilities in the organizational unit. Themain indicatorwas the company units
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KPI for job flow, measuring processing time (days) from a job was registered until it
was completed. As shown in Fig. 3, this measure was divided into 4 different categories
of jobs and measured through the whole project period. Even if the number of jobs
processed increased with about 5% in the three-year period, the average processing time
decreased with approximately 50%, indicating a substantial effect of the implemented
measures.

Fig. 3. Development in job processing time measured by number of days over three years.

Although themeeting observationswere too few to quantify the results, they provided
some interesting insights regarding the development of skills. Each meeting was given
an individual score for all dimensions and an overall score for the meeting (indicator 2).
The expected development was that the scores would gradually improve over time as
the meeting participants became more experienced and used to the new virtual meeting
form.However, themeeting assessments indicate that at a certain point, a significant shift
occurred. It seems that the general understanding ofwhat is required to achieve successful
distributed meetings reached a turning point where participants better understood their
own role in the meeting, also observed on the “virtual meeting mindset” rating. Along
with bringing the technical literacy to a level where everyone mastered sound and image,
they also developed a better understanding of what each individual had to do in order
for the other participants to have as good an experience as possible from the meeting.

The third indicator of progress was more explorative and measured how often the
team members checked the status progress dashboards. The purpose of the face to face
meetings was to develop a way of working focused on efficiency, sharing culture and
belonging regardless of physical location. The regular video conference-based meetings
were deemed important to support the development of team processes and trust between
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team members. However, the main measure to reduce engineers time spent on each
job was to use the new shared data available together with more customer and vendor
self-service and automation of work tasks.

Towards the end of the observation period, itwas found that the proportion of employ-
ees (indicator 3) who regularly and on their own initiative checked status using their
dashboards was at such a high level that the video meetings could be more focused
towards alignment of work performance and discussion of specific challenges for each
individual. It is also true that the numbers for processing time (Fig. 3) do not tell the
whole story. There is a great variety in complexity between requests handled. The video
meetings have therefore gradually also become a forum for discussion of special chal-
lenges. A challenge for further improvement is to organize meetings in such a way that
they become interesting for everyone. Rules for meetings and work across teams outside
of meetings will be a key to succeeding in developing the teams further.

3 Conclusions

This practical case example has shown that if an organisation is willing to invest in
appropriate tools and training for the staff, the value from the investments in a virtual
team organizational model will pay back in short time. The results from this study
should not be interpreted as an isolated effect from the capability stack model (Fig. 1).
However, using a holistic framework like the capability approach can be efficient both
for the overall planning of organizational development as well as the implementation of
specific measures like the organizational change discussed here.

In terms of purpose, theory and methods this is a typical macroergonomics project
with a need to optimize the organisation design, work design, teamwork and telework
processes [12]. Asmost macroergonomicmethods are oriented towards improving exist-
ing systems and the choice methods for designing future systems is rather limited. Using
the Capability Approach has helped the organisation to identify and address mechanisms
that are relevant for their future short-to-medium term (i.e. 3–5 years) development.

Using the capability approach in a structured way to define and develop a set of
common abilities for understanding and using analytics and collaboration tools is not
relevant only for the specific purpose discussed here. Strengthening the organizations
analytics and collaboration support capabilities implies is also a measure to educate and
train the individual employee and empower individuals to see opportunities for further
development of their own workplace.
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Abstract. Nowadays, SME industries in the plastics sector fail to work with
their maximum installed capacity, among the main factors are lack of market,
normal or inevitable and conventional or technical stops, will be dealt with in
this investigation. The problem is evident in 71.45%, the average percentage of
capacity used in the plastics industries in Peru. Therefore, this article proposes
the development of a three-phase production model and complements the Planned
Maintenance pillar with Lean tools that seek to improve the capacity used by 17%
in industries in the sector. The model starts with the 5S as a basis and support to
standardize the ordering and cleaning habits to continue with SMED and Planned
Maintenance of TPM. The model was validated with an implementation, an 18%
increase in the production capacity used, so it can be concluded that the proposal
for improvement presented serves as a reference for future research.

Keywords: Planned maintenance · Lean Manufacturing · Capacity used ·
Plastics industry

1 Introduction

At present, worldwide annual plastic production is increasing with 359 million tons
placed on the market in 2018, the sector increased by 3.2% compared to the previous
year. For its part, 4% of the plastic-producing regions in the world are represented by
Latin America [1]. However, only 38% of Latin American companies showed healthy
production levels with a plant capacity utilization of +80% [2].

Themost important problem for SMEs in the plastic sector is the plant’s low capacity
because they do not have adequate resource management affecting the non-acceptance
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of orders. A comprehensive production model for SMEs is proposed that considers as
a main factor the downtime that allows to obtain results in a short time and achieves
the elimination of the different kinds of waste recognized to reduce costs, increase
productivity, increase quality and economic benefits. The proposal is a productionmodel
that uses lean techniques under the focus on planned maintenance to improve capacity
used in a plastics industry SME, the first parallel action is to reduce cycle times aimed
at increasing of the utilization rate of the machines and the second parallel action seeks
to progressively bring the plant to zero waste whose goal is to gradually reach “zero
breakdowns”.

2 State of the Art

2.1 Lean Manufacturing

Their research is based on efforts to plan productivity improvement measures, according
to the information lifting of managers companies had a more strategic perspective and
looked at the whole company, but had trouble providing details of systems or specific
policies [3]. Clarifying the concept of success and failure that are determined by organi-
zational factors of leadership, people and processes rather than the various technologies,
lean implementation models in SMEs are oriented in three phases to achieve the efficient
implementation involved with social factors and flexible continuous improvement under
any situation or process that takes advanced approaches; they also share the same con-
cept about lean is a people process subject to what the real world says about the market,
available resources and industrial conditions and prevailing environmental [4–7].

2.2 Maintenance Planned

Themodels presented can be applied in different plant and industrial lines to optimize the
maintenance process, they also indicated that each component of the slendermaintenance
should be assessed differently and included in the implementation budget, evidence that
in the short term the results reflect the planning of activities and the observation of
the timetable set for implementation based on the training and training of the team to
achieve job success [8]. They identify that the main indicator of planned maintenance
is the OEE, as validating the quality component is key to the performance of the team
ensuring profitability, image and competitiveness in the current economic crisis; further
argued that maintenance activity should no longer be seen as a separate and isolated
function that makes repairs i.e. should be considered as the potential area to achieve
competitive advantage and involve the achievement of the objectives in the company to
be carried out in a sustainable way [9, 10].

3 Collaborations

3.1 Proposed Model

With the information of the analyzed articles, a production model was made (Fig. 1).
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Fig. 1. General view of the proposed production model.

3.2 Proposed Model Process

A process flow diagram is prepared for the visualization of the steps of the application
of the proposed production model, which is distributed in phases. See Fig. 2.

Fig. 2. Process of the proposed production model.
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3.3 Indicators

See Table 1.

Table 1. Indicators of the proposed production model.

Indicator Formula Description

Index of CUp (Real production (hrs.)/Installed
capacity (hrs.)) * 100

The proximity of the real production
with the production capacity in ideal
conditions of an organization is
visualized

Index of setup time ((Initial time – Final time)/Initial
time) * 100

Includes the time of the initial
situation and the time of the final
situation of the change of mold of
the machine

Index of uptime (� (Time without
breakdowns)/Planned time) * 100

It calculates the percentage that the
machine is operational, that is, it
only discounts losses due to
breakdowns of the planned time to
produce

4 Validation

4.1 Describe the Scenario

The SME under study is a small company located in Lima and dedicated to the manufac-
ture of injection molded plastic items for household items. The production area consists
of 4 product lines, which are benches, buckets, trays and chairs. The production capacity
of the SME under study is below the standard of 71.45% corresponding to the plastics
industry in Peru, this is reflected in the increase in the number of orders not attended, of
the idle capacity costs and overtime hours costs, which generates a negative economic
impact equivalent to 23.2% to total annual sales. Therefore, in order to mitigate this
problem, SMED, Planned Maintenance and 5S were applied.

4.2 Validation of the Proposed Model

The steps taken in the implementation phase of the proposed model are detailed below:

Step 1: Change of Organizational Culture. The 5S implementation was carried out
in the production area and in the spare parts warehouse, which improved the workforce
and work areas.

Table 2 shows that the result of the initial and final situation of each work area. In
the 5S closing audit in each work area was 100%, that is, the 5S implementation was
positive in changing the culture of the adjusted team, so a meeting was held with the
general manager for the approval of the execution of SMED for the change of mold and
of Maintenance Planned for the maintenance of the machines of injection.
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Table 2. Initial situation vs Final situation of work areas through the 5 s audit

Work areas Audits Difference

Initial Final

Production area 28% 100% 72%

Spare parts warehouse 19% 100% 81%

Step 2: Lean Tool Execution Focused to Change Mold. First, an SMED training was
carried out on the Lean team Then, the current activities were examined with the Mold
change analysis record (Fig. 3).

DATE: 03/02/2019

…
…
… EXTERNAL INTERNAL

1 00:00:36 00:00:36 … … 00:00:36 NONE
… … … … … … … …
40 04:09:00 00:05:13 … … 00:05:13 NONE

04:09:00 … … 01:42:34 02:04:03 REDUCTION OF 50.17% OF 
THE INITIAL SETUP TIME

MOLD CHANGE ANALYSIS RECORD

TURN ON AND CALIBER THE INJECTION MACHINE

TOTAL

TYPE OF INJECTION MACHINE: B LINE / PRODUCT: Tray / Tray Ola Ola RESPONSIBLE / POSITION: J.V./Mach. B - C.M./Op. B

ACTIVITY

STOP THE INJECTION MACHINE
…

RESPONSIBLE LEAN / POSITION: M.G.P./Mach. D - M.J.A./Op. D DATE OF ANALYSIS: 29/08/2019

No
4° STEP

OBSERVATIONSTOTAL TIME   
(00:00:00)

DURATION 
(00:00:00) …

PRD-RE-011
Date: 30/06/19
Version: 00

DESCRIPTION
1° STEP

 

Fig. 3. Application of the Mold change analysis record in the injection molding machine B.

In Fig. 3, the register applied to an injection machine is shown, of which it was pos-
sible to reduce from 40 activities to 31. Finally, with the analysis of the previous register,
two mandatory registrations are made, which must be used when making each change
of mold. The first record, Mold change observation sheet, contains the 31 sequential
activities and their durations are detailed. It should be noted that the total duration time
will be used for the analysis of the setup time index indicator. The second record, Check
list of activities before and after the change of mold, details four and two activities that
must be performed before and after the change of mold respectively.

Step 3: Execution of PlannedMaintenance of theMachine. First, the planned Main-
tenance training was carried out to the lean team. Second, the data of the injection
machines such as type, code and important parts were recorded on a technical sheet.
Third, the initial condition of the injection machines was evaluated, in order to ensure
that each one is in optimal condition to start with the planned maintenance. Fourth,
the maintenance plan for the injection machines and their auxiliary equipment were
elaborated and, in addition, the lubrication plan for the injection machines.

Finally, the mandatory registration that should be applied when performing each
maintenance was established, which can be preventive, whose maintenance will be
applied according to the plans established for each injection machine, or corrective
(Fig. 4), whose maintenance time will be used for the analysis of the uptime index
indicator.
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Fig. 4. Application of the Maintenance record on the injection machine C.

Results. Upon completing the implementation of the improvement, the positive results
of the proposed model are presented with the selected adjusted manufacturing tools and
the planned maintenance for validation through the evaluation of the indicators of the
production area of the company under study. See Table 3.

Table 3. Initial situation vs. Final situation

Indicator Initial situation Final situation Variation

Index of CUp 60.70% 78.69% 17.99%

Index of setup
time

0.00% 47.58% 47.58%

Index of
uptime

81.71% 96.13% 14.42%

5 Conclusions

The proposed productionmodel was applied in a plastics SME, which had a low capacity
used compared to the standard for that sector. After analyzing the most relevant causes
of the case study it was decided to apply 5S, SMED and Planned Maintenance. Finally,
by implementing the model in the case study production area, the index of capacity used
was increased production rate to 78.69%, i.e. production increased by approximately
18%, as the setup time rate increased 47.58% and the uptime rate increased by 14.42%
by reducing setup hours and failure hours respectively.

The trainings for the implementation of the improvement proposal were developed
in the most didactic and accessible way for the lean team, of which no resistance was
gained from the change of the new culture implemented.

The lean manufacturing 5S tool was applied in the production area and in the spare
parts warehouse, resulting in better order and cleanliness of environments, as well as
providing key support implementation of SMED techniques and planned maintenance.
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Abstract. Through digital transformation, company processes that are, or could
be, conducted manually are reduced; moreover, human tasks are automated when
software-based processes are established. This paper analyzes the adoption of a
digital transformation tool to manage inventory through the application of agile
models, such as Just-In-Time, and the use of Enterprise Resource Planning (ERP),
employing the Deming cycle method, as several unclear empiric processes exist
for managing inventory and purchases. It also upholds that as defined processes
are established and the companies exert higher control over inventory turnover
and outflows, they could apply methods, such as demand forecasting, to avoid
stockout, supply shortage, and inventory loss.

Keywords: Inventories · Digital transformation · Supply · Agile models

1 Introduction

The intermediate goods’ industry covers a sector of highly diversified goods that are
generally employed in value-adding transformation processes, thereby resulting in their
exhaustion during such processes. These inputs or rawmaterials are designated to several
international industries, especially in China and the U.S. Peru imports most intermediate
goods from Asian countries and the U.S., comprising over 50% of consumer goods. At
present, micro and small enterprises (MSEs) account for 93.9% of the commercial sector
and fulfill a fundamental role in the Peruvian economic activity; however, according to
a Peruvian trading company, MSEs growth is limited due to factors such as lack of
training, lack of business management, and informal employment.

Furthermore, MSEs encounter a series of obstacles that jeopardize their long-term
survival and development. Previous studies reveal that the death rate of small enterprises
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is higher in developing countries than in developed countries. In addition, small enter-
prises should design specific short- and long-term strategies to avoid death, because
establishing a small enterprise is risky and the chance of survival past the five-year
milestone is low.

These aspects exhibit the need to identify the different factors that affect chemical
industry’s MSE growth. Therefore, this study focuses on inventory levels and operating
management within MSEs. Current literature indicates no sufficient efforts are been
made in Peru to support MSE inventory levels and purchase management and that as
these enterprises grow, their middle- and long-term survival may be threatened. This
study highlights the use of agile digital transformation tools to help organizations assert
higher inventory and process control to achieve greater profitability and optimize costs.
Therefore, we suggest the adoption of a digital transformation tool such as ERP that
is designed to streamline manual processes focused on the main operating processes
handled by MSEs [1]. Through the application of a pilot plan in a Peruvian MSE that is
engaged in the trade of chemical inputs, we validated the model since during the three
months of the test, its margin grew by 10% and stockout declined by 35%, which were
optimum results for the model proposed.

2 State of the Art

2.1 Agile Inventory Management Model in MSEs

Maturitymodels help organizations gain a competitive edge, such as cutting costs, raising
quality, and reducing time to market. These models were proposed by several industry
experts, such as Schweigert, who introduced the hierarchical modeling to map agile
processes to maturity levels. Authors such as Leppänen state that agile models follow
their ownmaturitymodels in a predictable and consistent development process. All these
experts concur that modern strategies were developed as an agile paradigm, attracted
much attention over the past few years, and are gaining momentum due to the combined
benefits they offer, such as reduced development costs and better and faster production of
quality products; thus, these tools are extremelyuseful in controlling inventory for trading
MSEs. The study’s authors believe that models can be proposed to help organizations
keep a competitive edge to cut inventory costs and enhance product quality because
following hierarchical maturity models regularly involve a predictable and consistent
development process [2–6].

2.2 Digital Transformation of Inventory Management in MSEs

The digitized world poses new challenges to organizational innovation. Organizational
innovation processes and results are limited, more permeable, and increasingly complex
because they cross traditional industry limits; blur knowledge domains; and involve
heterogeneous actors with several goals, abilities, and experience. For these aspects,
the development of digital innovation consequently involves the collaboration between
domains, i.e., collaborative work between persons with different experiences to align
and integrate their specialized contributions to work together to achieve a common goal.
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The authors agree that global competition accelerates the search for innovation. Besides,
the increasing complexity of products and processes caused by digital transformation
also prompted companies across the globe to meet their customers’ needs. Moreover,
product lifecycle management systems help companies control product lifecycle; con-
secutive versions of products; and parallel product lines of the initial concept and idea
development phases for the subsequent design, engineering, manufacturing, and order
processing activities [7–9].

3 Contribution

3.1 Overview

The models shown in Fig. 1 integrates information included in the inventory record,
requests, and inflow of products and sales record to process it through an IT tool, which
is designed through an ERP that calculates the virtual Kardex automatically, the average
variable cost, and the sources of demand. This base is designed to inform about the
supplier that offers the best price upon purchase.

Fig. 1. Inventory management model overview

The aforementioned information generates the ERP so that the system may create
automatic tables such as the replacement record alert to help the company place purchase
orders automatically, the replacement suggestions on the basis of theminimumorder unit
per type of product, and impact assessments per category. This information is utilized
by companies to analyze profitability per use or product category, depended on the case.
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3.2 Detailed View

The following devices ensure the proper operation of the model:

ABC classification matrix: In the proposed table, the company should order products
traded based on priority.
ABC layout: It prioritizesA-category products to exert greater control over them because
they are the most valuable items for trading companies. Item layout in a blueprint or
design will locate A-category products at the main location of the warehouse; further-
more, there will be a heat map at the warehouse entrance to identify each product’s
classification.
Demand forecasting table: This table is used to calculate demand forecasts to identify
potential product requests and avoid stockouts
Lead time template: This template is used to include all products and supplier’s replace-
ment time in a single chart, considering that most raw materials are imported, and dura-
tions vary per supplier, country of import, and type of goods. The model considers the
days spent by the supplier to process and prepare the order + transit time + decustoms
time (arrival at the warehouse). This template is included in the purchase matrix. It will
be the total time spent by the product from the moment the order is placed to its arrival
at the warehouse.

3.3 Process View

As shown in Fig. 2, project is responsible of analyzing the company’s operating
processes,most ofwhich are conductedmanually, for automation and reporting purposes.

Fig. 2. Process overview

Logistics updates the ERP with purchase, supplier, and business-related data.
Sales will enter daily sales, shrinkages, and/or donations to the system so that these

smart data may calculate purchase alert timely.
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3.4 Indicators View

Inventory turnover rate. Purpose: To know inventory turnover in a warehouse during a
period.

Cost of product/Average stock. (1)

4 Validation

4.1 Inventory Turnover Rate

In 2019, a three-month pilot test was conducted in a Peruvian MSE engaged in the trade
of chemical inputs. GARAMENDI and CIA S.R.L. engages in the import, trade, and
distribution of chemical inputs. It began operating in 2000 and began employing the
ERP pilot plan to control inventory and purchase management from July 2019.

Turnover indicator = 900/2,075 = 4.34. (2)

This indicator shows that the company has a product ratio to supply for four periods;
in conclusion, there is excess inventory, leading to greater storage andmaintenance costs.
The company’s storage cost per kilo on a monthly basis stands at:

1,900/80,000 = 0,024. (3)

4.2 Lead Time Indicator

This matrix shows the latency between the moment the purchase order is placed and the
arrival at the warehouse (Table 1).

Table 1. Average lead time for each chemical product.

Component Activity (days)

Order Transit time Customs Total lead time

Potassium
nitrate

15 32 10 57

Potassium
chlorate

10 27 10 47

Magnesium 10 20 10 40

Perchlorate 15 32 10 57
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Table 2. Yearly estimated value of lost sales due to stockout.

Product Profit per kg
(PEN)

Lost sales due
to stockout per
kg (PEN)

Total (PEN) Number of
stockouts per
year

Total (PEN)

Aluminium 15.0 750.0 11,250.0 3.0 33,750.0

Potassium
nitrate

2.3 5,000.0 11,750.0 2.0 23,500.0

Titanium 39.0 100.0 3,900.0 4.0 15,600.0

Total 72,850.0

4.3 Stockout Indicator

This indicator shows stockout per type of product in each period and the resulting loss
for the company (Table 2).

First, product distribution was changed according to the ABC classification layout,
and then, the product classification matrix was modified.

4.4 Product Classification Matrix

Products were classified into A, B, and C according to their importance for the com-
pany’s sales to locate them based on such classification. Subsequently, the ERP tool was
implemented to integrate the main processes conducted by MSEs, such as purchase,
sale, warehouse, and distribution.

4.5 Results

The implementation of the pilot project reduced the company’s stockout by 11% (Fig. 3).

Fig. 3. Lost sales and stockouts monthly evolution.
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5 Conclusion

This paper aims at gaining a better understanding of MSE inventory management by
integrating digital innovation and agile tools in collaboration with experts to create a
joint tool for formalizing MSE growth. Our findings contribute to the literature on the
use of innovation and agile inventory management tools designed for a company with a
low operating capacity.

Developing an ERP system on the basis of the central processes performed by chem-
ical industry’s MSEs is essential because its success will contribute to their maturity and
growth in accordance with the regulations of the countries where they operate.

Feeding the ERP is a highly important process because it determines the information
that will be processed and the analysis that will be generated. The different factors within
a company that contribute to the proper operation of an integrated system such as the
one proposed in this study are analyzed; however, it lacks depth in talent management
based on human factor because the project is considered to involve a high technological
burden in which personnel is essential for proper implementation.

It is considered a successful model due to its capacity to adjust to different market
scenarios because MSEs in the Peruvian chemical industry still do not utilize IT tools to
maintain an updated record of inventory levels, which is critical for growth and maturity
because current regulations require the sales breakdown and monthly inventory record
for certain chemicals.
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Abstract. Electric power distribution grid operators (DSOs) are facing new
requirements due to increased introduction of renewable energy, increased flexi-
bility, and a tighter integration with customers. Although there is broad agreement
that DSOs are at the heart of the transition towards decarbonized energy, there
is little knowledge of what this means in terms of work system changes for the
DSOs and how to approach the issue. In this paper, we present results from our
work with defining and detailing organizational capabilities that enable the DSO
to deliver in the future market. We find that the DSO need to professionalize its
capabilities innovation, collaboration, analytics and influence because these are
expected to face increasing demands. Using a participative approach as part of the
re-design process was important to understand the resource development needs.

Keywords: Macroergonomics · Organizational capabilities ·Work system
design · Power distribution grid operator

1 Introduction

Electric power distribution grid operators (DSOs; Distribution System Operators) are
expected to face new requirements due to increased introduction of renewable energy,
increased efficiency, increased flexibility, and a tighter integration with customers [1].
This relates to a fully digitized future based on new technologies with cloud computing,
internet of things and artificial intelligence. Production and consumption patterns are
changing from large centralized generation of electric power and pure consumers to
distributed generation and more complex consumers. As summed up by Vinghoets,
Chebbo and Hatziagyriou [2], the power grid companies will have a central role in this
development: “As a first step, the current roll-out of smart meters and smart metering
infrastructure in Europewill open upwide opportunities for connecting the smart homes,
smart buildings and industry 4.0 with the energy grids”. Political goals enabled by new
technology and digitalization are drivers that will dictate the future role and organization
of power grid companies which, in turn, will need to effectively adapt in a fast-changing
market. However, there is large uncertainty regarding the overall mechanisms that will
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be established in the energy system, and, subsequently, the internal reconfiguration that
will be needed of the grid companies to meet the new demands [3].

Although there is broad agreement that DSOs are at the heart of the transition towards
decarbonized energy, there is little knowledge ofwhat thismeans in terms ofwork system
changes for the DSOs and how to approach this issue. To close this knowledge gap, a
three-year project with four Norwegian DSOs was established, one of which served as
an in-depth case study. In this paper, we present results from our work with defining and
detailing organizational capabilities that directly informs the organizational design and
resource development that support the DSO in delivering in the future market.

2 Method

In the current study, we adapted an approach for identifying and defining organizational
capabilities necessary for digitalization in the oil industry, the Capability Approach [4,
5]. Although several other macroergonomic methods exist, these did not seem fitting to
the task at hand because they do not fully take into account the external environment
and how that may disrupt the organization’s existing way of working. The Capability
Approach was developed for organizational (re-)design in such settings. It builds on the
theoretical basis of dynamic capabilities [6–9] that is specifically concerned with how
organizations maintain evolutionary fitness by responding to opportunities and threats
in the business environment [10]. The approach is further operationalized within applied
work system design and the field of macroergonomics [11, 12].

A capability refers to the combined capacity and ability to plan and execute in
accordance with the targeted business objective(s) through a designed combination of
people, processes, organization and technology [13]. Hence, the approach aims to design
work systems, focusing on the configuration of resources that, combined, enable the
delivery of targeted outcomes.

2.1 Identification of Capabilities

Wefirst performed a contextual analysis in which we identifiedmain drivers for transfor-
mation, how these are expected to impact on the DSO, and the organization’s readiness
to meet the future demands (see [14] for an elaboration). The analysis showed that in
the present to mid-term perspective (i.e. 3–5 years), there are large known changes to
their operations (e.g. increasingly data-driven decision making based on data from smart
meters) as well as major uncertainties related to the electricity power grid ecosystem (i.e.
regulatory changes to tariff schemes and market roles). However, the core business of
the DSOs will remain the same. To deal with these uncertainties, we propose to develop
organic capabilities that can support operational capabilities and be utilized in various
situations that the DSO faces and across different functions in the organization. Four
such capabilities were identified:

• Analytics - to extract, quality assure and consolidate data for utilization in decision
making;
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• Collaboration - to involve relevant expertise and authority at the right time in decision
making regardless of organizational and geographical location

• Innovation - to identify and develop business opportunities and leverage new
developments in the organization; and

• Influence - to change, develop and customize framework conditions to the identified
business opportunities.

These four capabilities were modelled as a supporting layer in the organizational stack,
referring to their supportive function for operational capabilities [14]. The next step in
the Capability Approach is to further define and detail these capabilities, which is the
main focus of this paper.

2.2 Defining and Detailing of Capabilities

When defining and detailing capabilities, we are essentially generating hypotheses of
the capabilities’ function and design. We used a case method as a basis for our work
with the four support capabilities of the DSO. A single case may vary in complexity,
referring to everything from a technical challenge to a more complex processual issue
within the organization. The identification of potential cases was done in collaboration
with the organization based on the following criteria:

• Addresses strategic objectives in the organization;
• Addresses an issue or exploit an opportunity in a division or in the interface of divisions
in the organization;

• Can be completed within the project period;
• Is likely to result in implementable solutions.

A selection process was performed amongst the potential cases in which we first
assessed the cases for their relevance to the four capabilities and categorized them
accordingly. We decided on nine cases that we deemed sufficient to inform each capabil-
ity and that, combined, involved most parts of the organization. The same case method
was applied to all cases [15]: Situation analysis; description of future situation; and
actions to achieve the future situation. Each case was ascribed a case owner (manager in
the relevant department where the value creation will take place) and a case facilitator
(employee with basic training as an internal change agent and with an interest in the
case). The research teamworked closelywith case facilitators and our direct involvement
in each case varied depending on the facilitator’s capacity and experience.

Due to the variety of issues addressed in the cases, the number of iterations in
each case varied. Similarly, different techniques for data collection were used including
online questionnaires, interviews, focus group sessions, work process descriptions, and
user testing. For example, a key case in informing the innovation capability was one
that focused on managing R&D projects initiated by external organizations. We first
had a work meeting in which the issue was presented by and discussed with the key
stakeholders internally in the company. Then, a series of interviews were performed
with individual employees who had experience with managing R&D projects and who
held a key role (formal or informal) in coordinating R&D activities and participating in
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R&D forums and industry networks. These individuals were subsequently invited to a
half day workshop. In the workshop we first summarized and verified the description
of the current work process, including key challenges in the different steps. Next, we
analyzed why these key challenges arise. We then identified major improvement areas
and, finally, we agreed upon key actions to be taken. The actions were, in turn, followed
up and worked through in several iterations.

Cases were documented in accordance with the case method. The documented mate-
rial was synthesized for each of the capabilities. We analyzed the material in terms of
identifying the types of situations for use of each capability (i.e. hypotheses for deliver-
ies in the organization), and common challenges and opportunities to achieve deliveries
(i.e. hypotheses for resource development needs).

3 Results

Our analysis points to a need for the DSO to professionalize its capabilities in analytics,
collaboration, innovation and influence. These capabilities will face increasing demands
for deliveries, both internally in the organization and fromother actors such as customers,
municipalities, other DSOs and regulators. For the purpose of exemplifying, we will
mainly rely on ourworkwith the innovation capability in the remainder of this paper. The
results from our case-based method in defining and detailing the innovation capability
are provided in Table 1. This activity supported an analysis of the DSO’s current practice
and key issues to address in the design of the capabilities.

Table 1. Definition and detailing of the innovation capability

High level goal To identify and develop business opportunities
and leverage new developments in the
organization

Situations for use Continuous improvement, development
projects, R&D with external partners

Specific goals Streamlining of work processes, development
and implementation of new tools, methods
and/or processes; competence development and
knowledge building for efficient task execution

Hypotheses for deliveries in the organization Discover, interpret and pursue opportunities in
the surroundings; transform information into
knowledge; combine individual knowledge and
utilize collectively in the organization;
distribute tasks, resources and activity
according to new capability configurations

Hypotheses for resource development needs Resource capacity, structural measures for
coordination, selection, development and
follow-up of key roles, communication



466 K. Reegård et al.

The future demands point to faster pace of change, especially in terms of new tech-
nology. Therefore, the DSO needs to be able to detect and assess new opportunities,
seize those that are deemed most applicable, and finally implement necessary changes.
Although the organization is currently seen as one of the most innovative amongst the
DSOs in Norway, the analysis revealed that it did not have necessary mechanisms in
place for managing the increasingly faster pace of (external) changes as they already
experienced difficulties in managing innovations. For example, in the R&D case briefly
explained above, three main improvement areas were identified. The first was that the
R&D activities were weakly anchored in the organization as it was not linked to business
objectives and competence development needs. Because there was no clear strategy for
leveraging R&D to benefit the organization, it was difficult to prioritize between project
proposals and, for the employees who were put on the projects, to gain acceptance for
spending time on those projects. Second, and associated with weak anchoring, there was
no clear structure to managing R&D activities in the organization: There was no clear
process for reviewing and prioritizing amongst project proposals, there was no mandate
and role description for project managers internally in the company, and there was no
arena for discussion of R&D needs, activities and potentials across disciplines. Other
cases focused on the development of information- and visualization tools that leveraged
the incoming datastream from smart metering as decision support. These provided fur-
ther support for the conclusion that there was no established structure or mechanisms
for prioritizing between innovation projects and allocating sufficient resources internally
to deliver in these projects. This was sorely needed because there was scarce inhouse
capacity to partake in the development processes of such projects and, particularly to
facilitate the processes and to do the actual work.

Based on the work with defining and detailing the capabilities, we further specified
hypotheses for resource development. For the innovation capability, these were:

• The ability to execute and implement innovations will be improved by strong
prioritization amongst initiatives

• The capacity to innovate will be improved by establishing resource pools and
emphasizing managers’ role

• Organizational learning will be improved by facilitating the internal communication
of innovation activities

By using the stack model framework, it was possible to identify potential resource
developments that could meet the needs of more than one capability. For example,
establishing a prioritization council with representatives from the various disciplines
could meet the prioritization needs of both the innovation capability and the analytics
capability. Similarly, further developing and strengthening the change agent competence
as well as clarifying their role in the organization could be beneficial for innovation
activities generally, as well as development and implementation of analytics tools and
implementation of digital collaboration tools. The process of testing the hypotheses of
resource developmentwas subsequently performed, but is beyond the scope of this paper.
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4 Re-design as a Change Process

Designing the work system of a DSO is no small task given that their current ways of
working might not be appropriate for the future. The Capability Approach was decided
on because it guides the formulation of a strategy for the work system re-design based
on the changes in the environment in which the organization operates. As such, it can be
seen as a top-down process to design. However, we based our definition and detailing
of the capabilities on the needs of the people and disciplines in the organization and the
new situations they anticipate. Hence, the further conceptualization of the capabilities
was greatly informed bottom-up. This is consistent with what Auernhammer and Leifer
[16] emphasize as important for designing organizations human-centered.

Holden et al. [17] argue that macroergonomic field research can itself be conceptual-
ized as a change, and that organizational change management principles can be applied
to achieve implementation goals of research. This is very much the case in the research
described here. We find that the Capability Approach successfully allowed us to adhere
to the macroergonomic field research framework proposed by [17]. The first metaprin-
ciple of following a systems approach was met by not only focusing in on parts of the
DSO system, but also understanding their interactions with each other and the external
environment. The contextual analysis relates to the organizational level and the exter-
nal environment in which the DSO operates. Whereas the cases allowed for analysis
at lower-level units of analysis, within and between teams, as well as microergonomic
issues related to human-computer interaction and competence development. Further,
[17] propose a second principle that change is dynamic, and often involves iterations.
The Capability Approach takes this into account and approaches the overall design task
through several iterations, each attempting to increasingly specify the design. Third, [17]
propose that macroergonomic field research is also about navigating politics associated
with the change. Both the Capability Approach and our specific choice of applying a
case method contribute in this respect by aligning the needs and goals of management
with the needs and perspectives of employees and actively involving both in the design
process.

Based on the analysis, specificmeasures for development of resources were designed
and tested. In that conjunction, we performed several measurements in the organization
to see if the organization experienced progress in terms of capability development. One
such measurement was a simplistic test that targeted all four capabilities by using the
company semiannual meeting as an easily accessible arena. By using the game-based
learning platform Kahoot!’s survey mode, multiple choice questions were presented
simultaneously for all meeting participants on a big screen. The meeting participants
answered with their mobile phones using the Kahoot! app or by logging into the Kahoot!
webpages. Thismeasurewas used as an indicator of how successful the project initiatives
were in communicating and reaching the company employees and it was applied in the
latter part of the project period. It became evident that as many as 60% of the employees
had participated in innovation work sessions focused on the application of analytics in
their dailywork,more than 60%had startedworkingwith analytics dashboards, andmore
than 60% of the company’s employees reported using video conference for collaboration
with colleagues and external companies. Hence, using established forums and available
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technology that is easy to use enabled us to simultaneously measure and communicate
the development process to the organization.

We find that the choice of utilizing the Capability Approach and a case method
in this complex organizational re-design effort was important for three main reasons:
First, it ensured that the design proposals were based on an accurate understanding of
different operational needs, thereby informing the design. Second, each case enabled us
to create engagement and buy-in with different parts of the organization, and with both
management and employees. Third, it facilitated delivery of implementable solutions
to specific problems while also informing the greater research project. Together, this
enabled us to link our design proposals to the DSO’s everyday and future performance
as well as delivering value to the organization throughout the project.
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Abstract. Even though there is a high demand for clothing articles in the market,
they do not meet quality standards. This can be appreciated after the clothes
are washed and dried and the study revealed that over 20% of the items were
returned each month. This occurs when the acquisition of rawmaterials is focused
exclusively on the price. Thus, there are no requirements for compliance with any
technical specifications that would enable the production process to be equipped
with quality raw materials. Additionally, the absence of control over the quantity
of consumables based on demand generates reprocessed inventory, thus damaging
the fabric. Therefore, the proposed model was made through the Lean Six Sigma
method to reduce waste and meet client requirements. The results were a decrease
in returns by over 16.5% and an increase in productivity by 28.5%.

Keywords: Lean Six Sigma · Just in time · 5S · Clothing and manufacturing
industry

1 Introduction

In Peru, the clothing industry is one of the main sources of employment, accounting for
463,000 jobs. Additionally, it generates over 7.4% of the country’s GDP [1]. SMEs have
the biggest stake in the business sector at 99.4%,with a high number of themconcentrated
geographically in La Victoria, where major conglomerate Gamarra is located. Gamarra
is one of the Peruvians’ favorite shopping areas for clothing, as it offers a wide range
of designer products at low prices [1, 2]. Despite an increase of 12% in Gamarra’s sales
between the years 2016 and 2018, most businesses are facing financial difficulties [1].
According to the National Association of Industries (SNI), production in the clothing
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sector suffered a steep 4.3% drop in 2017 [1, 2]. This was substantiated by the Gamarra
clothing SMEs themselves, who stated that their sales had dropped by 70%, and that they
had to offer discounts of up to 40% on the original prices of their clothing. The reason
for their losses is the influx of Chinese imports and the introduction of “fast fashion”
brands in shopping centers [3].

Nevertheless, even though there is great demand in the country, Peruvians are not
satisfied because quality standards are not beingmet. A study shows that themain factors
considered at the time of acquiring or buying clothes are quality (47%) and price (22.4%)
[2]. The requirements of clients change over time, thus increasing their demands and
expectations. In view of this, Peruvian SMEs are under constant pressure from clients
and competitors to make quality products at the lowest cost. However, both Chinese
merchandise and fast fashion are of poor quality.

The study identified that the reasons for this effect are related to aspects ranging
from the acquisition of the raw material to their handling during the final stages of the
production process. Most SMEs buy their consumables on the basis of how reasonable
the price is rather than how good the quality is, so as to avoid impact on sale prices.
However, even if they were to consider quality the main criteria, the fabric suppliers
themselves do not certify that they are delivering products that meet quality standards.
Apart from producing their own products, suppliers also purchase their fabrics in other
Chinese importing companies, which exists a 40% risk in the future show effects on the
garments after washingAnother factor that has an impact on the fabric is in the clothing’s
production process. By not taking into account the exact figures for production and
demand, the surplus stock must be kept in a warehouse. This affects the fabric because
there is lack of knowledge on how to store it and the specific care needed for each type
of material. Furthermore, not levelling production creates an inventory of in-progress
clothing articles. Thus, there is a higher risk that the fabric might show dimensional
alterations and twisting.

In view of this analysis, it was decided that these poor conditions be reported to each
company that had over 20% of merchandise returns on an average each month. These
garments are considered a waste for SMEs because there is no way to fix them. Even
if there was, they would not have enough time to carry out the process. Therefore, this
leads to overhead costs, waste of time, and bad reputations for businesses. Consequently,
it was proposed that a quality-management model based on the combination of the
Lean Manufacturing and Six Sigma tools be applied in clothing SMEs, given that the
authors conclude that they achieved a positive impact on waste reduction and customer
satisfaction for meeting quality requirements.

2 State of the Art

2.1 Quality-Management Model in Clothing SMEs

Quality management (QM) practices are tools, techniques, and strategies of continuous
improvement of quality, normally driven by the need to achieve customer satisfaction
[4, 5]. Its implementation, however, requires the full engagement of all the members
of the organization, including the top management, which is critical in making sure the
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practices are implemented effectively in several aspects of the products, processes, and
services [4, 6].

2.2 Lean Quality-Management Model in Clothing SMEs

Lean is one of the most powerful improvement approaches aimed at providing manu-
facturers with a new competitive advantage through the systematic identification and
reduction of waste [6, 7]. This satisfies the customers’ demands in the shortest possible
time period. adding better quality at a lower cost. With proven success in large compa-
nies, Lean has become more attractive for many SMEs around the world, encouraging
the introduction of said methodology to improve productivity and efficiency in compa-
nies. However, due to financial and resource limitations, as well as the time constrains
that SMEs face, the application of all the Lean initiatives may not prove successful [6,
9].

2.3 Six Sigma Quality-Management Model in Clothing SMEs

The Six Sigma model is mainly a methodology of improving the capacity of commer-
cial processes through the use of statistical methods to identify and reduce or eliminate
process variations [9, 11]. Thus, it is useful in problem-solving and providing a valuable
approach formeasurement.With its statistical base and the correct use ofmethodologies,
it can be helpful in improving the quality of both the product and the process [9, 11].
As a project-based management approach, the array of Six Sigma applications is also
progressing from defect reductions in the processes, products, and services in an orga-
nization to becoming a business strategy aimed at achieving a better understanding of
customers’ requirements, as well as commercial productivity and financial performance
[10, 12].

2.4 Lean Six Sigma (LSS) Quality-Management Model in Clothing SMEs

Many different approaches centered on the continuous improvement of products and the
production processes have emerged, which are focused mainly on productivity incre-
ment and cost reduction. Among them, Lean Manufacturing and Six Sigma have been
acknowledged as viable alternatives to improve processes and the product or services
in this manner [13, 14]. These are complementary methodologies: Lean seeks to opti-
mize processes by streamlining their workflow and eliminating waste while emphasizing
speed and efficiency, while Six Sigma seeks to eliminate process variations to minimize
defects, thus highlighting quality. Although different improvement approaches, they
are still compatible, because they focus on customer satisfaction, emphasize a process-
oriented view, and help reduce costs [13, 15]. This provides a positive financial impact
on the company along with meeting customer’s expectations [15].

3 Contribution

3.1 Quality-Management Model

In the model’s proposal, the Lean Six Sigma methodology will be developed as its
main approach with JIT and 5S techniques through the DMAIC model. As per the
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study performed, this will be materialized through the acquisition of good quality fabric
consumables which will not suffer great alterations after being washed and dried, which
means that in case there is some dimensional alteration and/or twisting, the fabrics
will stay within a certain level of tolerance which varies depending on the type of textile
material. Thiswill contribute to eliminating storage of fabric consumables and in-process
clothing inventory which also have an impact on the clothing. Above all, in the sewing
process, adding a piece that has been affected in any way would in turn impact the
alignment of the garment. Furthermore, the VSM, Tack time, and Heijunka will serve
as supporting tools to determine the exact quantity and time it takes to produce an order,
thus eliminating idle times in production. Figure 1 shows themodel focused on the textile
and clothing industry.

Fig. 1. Quality management model based on Lean Six Sigma

3.2 Implementation of the Model

One of the problems that cause the greatest financial impact on companies in the garment
industry are the returns of garments due to defects in their fabric consumables. The type
of textile material can be different in each company, as well as the production process.
For this reason, the following workflow is proposed that allows a complete analysis of
the company, from the collection of information to the implementation of themodel. The
contribution of this project will be the interaction of the manufacturing tools adjusted
with the application of the DMAIC model (Fig. 2).

3.3 Quality and Production Indicators

To access the model’s success, quality indicators, as well as productivity indicators will
be used to determine the impact on the distribution of the new process of production
(Table 1).
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Fig. 2. Model implementation phases

Table 1. Quality and production indicators

Indicators Description Formula

Client rejections Measures the amount of returns by clients Resturned amount
Total Sent × 100

Quality performance Measures the volume of compliant
products

Compliant products
Total production × 100

Work-force productivity Measures the contribution from the work
force to the volume of compliant products

Compliant products
M. H. Worked

4 Validation

4.1 Just in Time

(1) Development of supplier selection criteria: The criteria of SME buyers located in
Gamarra were taken into account so as not to affect their unit costs. Table 2 shows
their respective ranges. In this case, the type of material is cotton and its tolerance
is ±5%.

Table 2. Development of supplier selection criteria

Criteria Range

Quality 5% > x > −5%

Price 12.5 soles > x

Flexibility 3 colors > x

Availability 60 m > x > 50 m

Delivery time 2 days > x
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(2) Measurement of input quality: for this, the Lockuán method will be applied [16],
and comparisons will be made for each company that offers the same fabric design
(Table 3). It should be noted that washing and drying are not performed for each
sample separately but rather all together.

Table 3. Measurement of quality of inputs

Quality-measurement
results

Dimensional
alteration

Twisting

Wide Long

Company 1 −6% −4% −2%

Company 2 2% −2% 4%

Company 3 −2% −4% 2%

(3) Supplier evaluation: Once the companies outside of the tolerance range for each
color are discarded, the service from the suppliers is then evaluatedwith its pertinent
criteria and deliberation, shown in Table 4. Finally, the one with the highest score
is chosen, which would be Company 2 on color 1.

Table 4. Supplier evaluation

% Comp. 2 Result Comp. 3 Result

Quality 35% 4 1.4 3 1.05

Price 25% 3 0.75 4 1

Flexibility 20% 5 1 3 0.6

Availability 15% 3 0.45 3 0.45

Delivery time 5% 5 0.25 5 0.25

Total – 3.85 – 3.35

(4) Supplier performance measurement: Themeasurement will be based on the failures
of the batches of fabric over the total received. The result should not be less than
90%, as it would increase your costs. In addition, there is no return or resize of the
defective fabric.

4.2 Results

After applying the proposed tools of the model in the production area, the Table 5 shows
the results obtained. Given the increase in productivity as an effect, it increased its sales
without altering its costs as a result, it increased approximately 10% in its profitability
compared to the months of October to December of the years 2018 and 2019.
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Table 5. Current and achieved indicators

Indicator Before After

Client rejections 20.97% 4.4%

Quality performance 79.03% 95.5%

Work-force productivity 22.23% 26.10%

5 Conclusions

The model was successful in reducing returns by eliminating twisting and dimensional
alteration defects that were taking place after washing and drying the garment. This
was therefore reduced to 4.4%, showing a 95.4% increase in quality performance. Fur-
thermore, the model had a positive impact on the search for materials and reduction of
transportation time (86%) resulting in a reduction of 28.5% in the production cycle time.
Increase in production capacity and quality assurance of their products permitted a pos-
itive impact of 13.99% on sales between October and December 2019. It also resulted
in costs savings of 9.33%, thereby increasing profitability.
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Abstract. This research focuses on a proposal to improve the purchase and supply
processes for the food sector. An appropriate model for procurement management
and monitoring is established. It is then validated that an adequate input pur-
chase process reduces costs and improves the service quality of companies, which
reduces delivery times to provide satisfactory service. Lean manufacturing tools,
such as Value Stream Mapping (VSM), were applied to carry out the initial diag-
nosis of the process, activity analysis, and time measurements. Finally, the new
process was standardized, and continuous improvement was achieved by applying
purchasing management techniques. The research was experimental, and a pilot
test was carried out in a company in the food sector. The results show that with the
implementation of the new procedures, this company reduced the percentage of
late deliveries, improved its service level and therefore its position in the industry.

Keywords: Purchasing · Logistics · Lean manufacturing · Supply chain · Risk
management

1 Introduction

We currently live in a world where companies are constantly innovating. To be competi-
tive, they seek to reduce processes and operation time to maximize profits and minimize
production costs and expenses and boost productivity and customer demand. This is
especially the case in the service sector, which aims to improve performance and cus-
tomer development. In every company, as is known, the procurement department or area
is of great importance, because it is the main manager of cost reduction of goods and/or
services that the companymay acquire [1]. In addition, twenty-first century purchases are
becoming a multifunctional business process. This evolution has important implications
for research because it requires an interdisciplinary management approach, including
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the integration of strategic purchasing, decision-making, and marketing, as well as the
transformation of purchasing as integrated supply chain management [2]. According
to the economic report of Lima´s Chamber of Commerce (2017), the promotion of the
service sector is one of the driving forces of the Peruvian economy, as it employs over
6.5 million people. The good news is that it grows year after year, while the bad news is
that informality in the sector has reached 58.5% [3]. By 2017, Peru showed an employed
EAP of 16.5 million, and it is estimated that around 6,546,200 workers were employed
in the service sector, which represents a 3.6% increase in employment, the highest rate
in the last seven years (INEI 2018). In its most recent information, the INEI (Peruvian
Institute of Statistics and IT) (2018) reported that the country’s service sector grew by
3.44% over the same month last year [3].

This study seeks to analyze the application of lean manufacturing in a food service
company, because it´s principles and techniques have been widely used by manufactur-
ing organizations to gain a competitive advantage over their rivals [4]. It is also used as a
manufacturing management approach that strives to make organizations more compet-
itive in the market by increasing efficiency and lowering costs through the elimination
of non-value-added activities and inefficient processes [4].

This improvement goes hand in hand with supplier management for the implemen-
tation of advanced purchasing practices such as supplier control, supplier participation
in product design, supplier participation in production, or logistics integration that sig-
nificantly contribute to an improved performance in aspects such as quality, flexibility,
or reliability of the supply chain [2]. Purchasing integration with suppliers improves the
performance of supply chain network readiness [5].

2 State of the Art

2.1 Lean Manufacturing in the Food Service Sector

Today’s market is increasingly competitive worldwide, and organizations are under
immense pressure to achieve operational excellence and improve their performance
to reduce costs and deliver higher quality products in shorter time frames. The prin-
ciples and techniques of lean manufacturing have been widely used by manufacturing
organizations to achieve these goals and gain a competitive advantage over their com-
petitors [4, 6, 7]. The Lean methodology is considered a successful method to improve
the performance and competitiveness of an organization in the food industry [7, 8].

2.2 Purchasing Management in the Service Sector

Purchasing management today entails the integration of all supply chain operations.
According to research, there is a positive relation between the implementation of
advanced purchases and their performance, as well as the importance of the supplier’s
participation in the process [1, 2].
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2.3 Standardization of the Purchasing Process in the Food Sector

In general, process standardization has a positive influence in the development of a
company. For this reason, previous studies show that regardless of the sector to which
the companies analyzed belong, all those that have standardized processes have a greater
competitive advantage over direct competitors lacking the same or a better level of
standardization in their processes [9].

2.4 Risk Management in Companies of the Food Sector

Research has shown that both manufacturing and service companies currently need to
develop the use of risk management (RM) practices, because current companies need
to present greater competitive advantages, which is why supply chain management is
important and necessary to identify critical success factors [10, 11].

3 Contribution

Themodel proposed is a redesign of the standardized purchasing process for procurement
and supplier monitoring. A modification to the current purchasing procedure will be
made, and new documentation to follow up purchases will be created (Fig. 1).

Fig. 1. Process improvement procedure

3.1 Design Overview

The first phase comprises the analysis of the current situation applying VSM to identify
the processes that need to be improved. Then, an activity-based analysis of each process
is carried out identifying those that add and do not add value, and time is measured. The
second phase comprises the proposal that is made as a result of the analysis carried out
using the principles of good purchasing management practices. Finally, the third phase
comprises the validation of the proposed model through the implementation of a pilot
test in a major company in the food sector.
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3.2 Process Overview

It is proposed to redesign the standardized purchasing process for procurement and
follow-up of purchases from the supplier.

During the standardization of a process, it is essential to take into account all parties
involved and to analyze in detail each of the activities they carry out, as the aim of
standardization is to find the most logical sequence, in order to keep the task as simple
as possible by eliminating unnecessary activities. The steps for standardization are as
follows:

• Involve operational staff.
• Investigate and determine the best way to achieve the process goal.
• Document with photos, diagrams, and brief descriptions.
• Train staff.
• Formally implement the standard.
• Review results periodically.
• Compare the results with the standard and take corrective action if necessary.

In the purchasing procedure, the goal, the responsible party, and the scope of the
process are specified. To draft this document, the Company’s Purchase Policy and the
Procedure for Supplier Selection, Evaluation and Approval were consulted. Also, the
basic conditions of the process are defined, incorporating guidelines to be executed in
order to reduce any reprocessing due to miscalculations in the quantity to be ordered.
For example, the quantity of the requirement to be negotiated with the supplier must be
approved by a person responsible for the supply area, thus preventing any differences
between the quantity to be ordered that was negotiated by Procurement and the final
quantity generated in the purchase order by the person responsible for supply. Finally,
all activities from the internal customer request to the delivery of the order by the supplier
are specified.

3.3 Purchases Follow-up Procedure

This document describes the way purchases follow-up should be done, as it impacts
the final product acquired. The scope of the procedure includes all stages, from the
issuance of the purchase order request to the moment the supplier supplies the order at
the company’s distribution center (Fig. 2).

4 Validation

To validate the process, a pilot test was carried out in a company providing food services
in the city of Lima, as well as in surrounding the provinces. To such end, the parties
involved in the process were trained, and a work plan was defined:

• Identify the team by the person or team in charge of the pilot test
• Integrate the designated team and define duties according to new procedures
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Fig. 2. Supplier follow-up procedure

• Train the staff in the new procedures to be followed
• Develop a validation plan, timeline and the assigned managers
• Implement the new model
• Evaluate results obtained with the new procedure
• Compare results and propose strategies for continuous improvement.

4.1 Results Analysis

After the two-week pilot test, results recorded in the system were downloaded upon
implementation of the new procedures. The results obtained in this period by applying
the proposed procedures and follow-up activities are shown in Table 1.

Table 1. Results analysis

Concept Initial situation Expected results Actual results

Late deliveries 35% 10% 14%

Supplier compliance 68% 90% 86%

The previous table shows that late deliveries, after the new procedures were imple-
mented, were reduced to 14%, down by 21% compared with the initial situation of
the delivery problems. Although it is true that the initial 10% target was not achieved,
the proposed methodology is validated since it is undergoing a period of stabilization
because the period analyzed is still very short.

4.2 Financial Evaluation

Three tools were analyzed: cash flow, NPV criteria, and cost-benefit analysis. Their
concepts, advantages, and disadvantages were evaluated in order to choose the most
appropriate tool for this project.
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As a result of the evaluation, it was found that the cost-benefit analysis is the most
adequate for this project. Because it consists of an improvement in procedures, only
an investment in personnel training is necessary, and therefore, a simple and precise
analysis must be carried out.

The proposal—an improvement to the company’s current procedures—does not
involve an investment beyond training those processes owners. In this case, the Com-
pany’s cost of personnel training hours was calculated and shown in Table 2 and 3.

Table 2. Total overtime cost calculation

Concept Cost

Basic salary PEN 3,000.00

Family allowance PEN 93.00

Company cost PEN 4,175.55

Hours/month 240

Cost/hour PEN 17.40

Total overtime cost (x35%) PEN 23.49

Table 3. Total training cost calculation

Concept Quantity

Time (hours) 2

Days 5

Collaborators to be trained 3

Cost (hr.) PEN 23.49

Total training cost PEN 704.62

The previous table shows that the only investment the company will make is training
its personnel on the new procedures. Considering that there are three employees to be
trained over a five-day period, the investment amounts to a total of PEN 704.62.

Then, a cost-benefit analysis was performed, which shows that the project’s NPV
is PEN 908,134 per month. Thus, it is concluded that the project is financially viable,
representing significant savings for the company on a monthly basis.

4.3 Impact Evaluation

Three methodologies were analyzed to carry out the impact assessment: the logical
framework matrix, the Leopold matrix, and the hazard identification and risk analysis
(HIRA) matrix. After analyzing the concepts, goals, and applications, the HIRA matrix
was considered the best methodology to evaluate other impacts caused by the project.
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Table 4. Risk identification

Stakeholders Hazards Description

Workers Resistance to Change Income Variation

Psychological Mistreatment Work Environment

Work Overload Skill, Knowledge and Development

Suppliers Resistance to Change They do not Adapt to new Procedures

Lack of Communication No changes are Reported during follow-up

Lack of Training Lack of Supplier Training

Clients Economic Attention in the Operation Services

In order to carry out the HIRA matrix, stakeholders must be defined together with
the hazard associated with each one as shown in Table 4.

The HIRA matrix revealed that the work environment and resistance to change on
the part of the managers are important risks in the development and fulfillment of the
project. The action plan to mitigate these risks are the following:

• Psychosocial monitoring: Coaching classes to reduce change resistance.
• Training: Personnel will be trained so that change does not lead to problems in the
performance of their activities.

• Stress management training: Psychological training will be provided in order to
manage the stress caused by changes.

5 Conclusion

Results suggest the implementation of a purchasing management model applying lean
manufacturing and supported by risk management reduces late deliveries and company
costs, enhancing its performance and competitiveness by improving its services.
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Abstract. Submitting offers is part of the daily routine in sales and one important
question is what gets read of such offers and where is attention oriented. We used
eye tracking for testing a one-page quotation on a technical product. It seems that
Germans and Finns have a similar pattern of attention and fixated on all relevant
aspects of the offer, while Germans did not pay as much attention to pricing details
and terms and conditions, and did not fixate as often as the Finnish participants.
Finnish participants took more time reading the examples and had slightly more
difficulty understanding the information.

Keywords: Eye tracking · Reading patterns · Sales offer · Human factors

1 Introduction

In sales, the submission of offers, quotes, and business proposals form part of the daily
routine. There are many books on how to write a business proposal, although it is not
known how they are actually read.

The range and design of the submitted offer depend upon the technical product’s
complexity [1]. However, each of the proposals is divided into different sections that
follow a common structure. These may take the form of a header, a section with general
information, and commercial and technical parts [2]. The information must be clear for
the implicit message to meet the expectations of the relevant target group. Layout and
typography have a huge impact on the reactions of buyers and decision makers [3].

The pricing information and delivery terms are frequently the focus; therefore, they
should be placed in the main area of the proposal. Consequently, trust develops and
makes the offer more appealing. The overview of the pricing and the presentation of
the technical details need to be structured in the same way. Thus, numbering may be
useful. The quantity and important technical and commercial conditions, in addition to
the essential parameters that affect the offer’s attractiveness, should be related to the
offer price [4]. The layout design ideally should be based upon industry standards (e.g.
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the VDI 4504) and visual design rules. The psychological functioning of colors, bold
text, bullet points etc. can be employed, although they are not as common in a B2B
context [5].

Here we have used the term “offer” to refer to a legally binding document that states
prices and deliverables in a condensed manner, usually after establishing a business
connection (also known as quotations).

The capability of knowing what the addressee actually paid attention to and how
deeply information was cognitively processed might provide valuable insights for sales-
people to adjust their offers accordingly. Thus, the guiding research question for this
study is: “What gets read of offers and where is attention oriented?”

2 Methodology

Humans must move their eyes (to be more precise, their fovea) toward the source of
the information they want to grasp. The move to the focus area is called a saccade, and
the time an eye stays focused on a certain region is called a fixation. Fixations show
when the eyes remain on a position for a certain time after placing the fovea on the
center of attention to see clearly what is displayed. During this fixation, it is assumed
that humans are able to take in information, while during saccades this is generally not
the case [6]. The assumption that humans only take in what is fixated upon is called
the eye-mind hypothesis [7]. This is the central theoretical basis for most eye-tracking
studies, assuming that humans “process the visual information we are currently looking
at” [8] (Fig. 1).

Fig. 1. Areas of interest for the example.
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We used an example from an existing company, offering a technical product in
English (readability from the Flesch Ease Score [9] categorized the example as “difficult
to read,” which is typical for such documents). This example was divided into so-called
areas of interest (AOI) around important regions of the document. This allows the analysis
of patterns of reading and comparative analyses. These AOI are visible in figure one.

We had a sample size of 73, of which 35 participants were from Finland and 38 from
Germany. The mean age of the correspondents from Finland was 32.1, the percentage of
women was 31.4%, and 60% of the Finnish participants were engineers. The mean age
of the respondents from Germany was 31.5, 23.6% were women and 27 (69.2%) of the
German participants were engineers. Of the 73 correspondents, 58.3% had more than
three years of work experience (FIN: 55.9%, GER: 61.5%).

Participants were mainly bachelor’s or master’s degree students, who were recruited
on campuses in Finland and Germany. Participants were briefed, answered some demo-
graphic questions, and placed in front of the eye tracker. A five-point calibration process
was conducted and assessed by the instructor before the actual examples were shown
on a laptop screen. The eye movements then were recorded with an eye tracker attached
below the 17-inch screen (Tobii X3-120). After recording, we asked participants addi-
tional questions on the quality of the examples, their experiences with reading offers,
and so on. After debriefing they were given some sweets as compensation.

For quality assurance, all records were deleted if calibration was not successful, if
they had recording gaps longer than 3 s, or if the overall usable gaze data (recorded eye
movements) were below 70% for the entire recording (including the instruction pages).
For the analysis of the fixation durations, a threshold of 75 ms was chosen to discard
short fixations. For the fixation counts 200 ms was chosen to make sure fixations were
long enough to allow taking in of information [10]. For data analysis and visualization,
Tobii Studio Pro 3.4.8, JASP 0.11.1, and SPSS 21 were used.

3 Results

The results showed that the Finnish participants spent more time with the offer than the
German participants (94.3 s vs. 79.4 s), measured as total visit duration (TVD). Both
groups directed around the same amount of time—approximately 95%—to relevant
information (classified beforehand, such as price, quantity, terms, etc.) and only 5% on
nonrelevant information, such as the logo or other kinds of information. Both groups
also spent around 4% of their time on the price information region.

A heat map based on the attention of participants (measured as fixation durations)
showsmuch commonality, as can be taken fromfigure two.We can also see that Germans
and Finns had similar attention patterns and fixated on all relevant aspects of the offer,
with the exception that Germans did no pay as much attention to pricing details and
terms and conditions. The figure in the middle did not gain much attention compared to
the details section, indicating that participants focused on reading more (Fig. 2).

The sum of all fixations (the time when information can be taken in) showed that
Germans took 69.1 s for fixations, while Finns took 80.7 s to fixate, which was not a
significant difference (rB = −.16).
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Fig. 2. Heat maps for the offer (left Finnish participants, right German participants).

German participants spent 7.6% of their time on searching (Finnish participants
8.7%), highlighting a significant difference (U = 796; p = .028), with a medium effect
size (rB = .26), indicating more difficulty in understanding for the Finnish participants.

We also used the number of fixations longer than 200 ms as a proxy for difficulty of
understanding [1] and found that based on this metric the Finnish participants hadmore
difficulty reading it (161.9 fixations on average) than the German participants (135.6
fixations on average)—not a significant difference (U = 512.5; p = .089 one-sided),
with a small effect size (rB = −.19).

3.1 Additional Analysis

In addition to studying cultural differences, we investigated the effect of gender and
field of education and asked questions regarding the understanding of the examples
(knowledge-related, e.g., “how much does one piece cost?”). We then asked for a sub-
jective evaluation of the two examples regarding the overall quality, layout, understand-
ing of the text and the (again self-assessed) cognitive demands when working with the
examples (all on a seven-point Likert scale).

The self-assessment data was consistent; participants with a higher self-assessed
ability to understand English had higher scores (rS = .210; p= .051) and lower cognitive
demand in answering the questions (rS = −.216; p = .034 one-tailed). These self-
assessments had only weak correlations with eye metrics: The individual assessment of
the cognitive demand of the two examples was only weakly associated with the number
of fixations as an indicator of difficulty (rS = −.166) or the sum of all fixations (rS =
−164), which would indicate a deeper processing of information.
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We also compared two groups, based on a median split: those with a higher score
(the sum of correct answers, ranging from zero to three) and lower scores. There was
a significant difference between these two groups related to the numbers of fixations
on target areas (U = 377.5.0; p = 0.005) with a larger effect size (rB = −.36) and the
attention given to price details (U = 455.5; p = .051, medium effect size rB = −.23).
It appears that those who were more likely to give the right answers also paid more
attention to the relevant areas.

In this study, we did not find an effect of the field of education on eye metrics or
other variables, such as the number of correct answers. Similar results were obtained for
the effect of gender.

4 Conclusion

This study did reveal some differences in how offers were read by Finnish and German
participants. Finnish participants took more time reading the examples and had slightly
higher difficulties processing the information, although with small or medium effect
sizes. They also needed more time searching for information.

We could see that some graphical elements like lists and headers caught the attention
of the readers. At the same time, figures and pictures in the proposal example did not
get much attention. This could indicate that participants actually focused on reading and
processing the information because they were told they would be asked to answer ques-
tions on the content later. The self-assessed higher ability to understand English actually
was related to a deeper understanding of information and lower cognitive demand, which
is intuitive.

We found no connection between the field of education or gender and the eye metrics
or other variables, such as the number of correct answers.

These are the first results obtained for analyzing such offers with the help of eye
tracking and it is therefore clear that the study has some limitations. The empirical
basis for reading such offers is not well developed to guide researchers, although many
references to reading graphs or reading studies exist [e.g., 8, 10]. We also only had a
small sample size from both countries and a one-page offer to test. Future research,
therefore, should analyze longer offers or proposals and perhaps technical documents
and strive for larger samples. In addition, it would be interesting to compare different
cultures or to compare the results for this English example with examples written in the
respective local language. From a methodological standpoint, it could also be helpful to
dive deeper into the analysis by looking for search patterns or additional eye metrics,
for example, with the help of visual analytics.
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Abstract. This research seeks to estimate a gravity model that allows to charac-
terize trade between Latin American economies. An indexed triple gravity model
is proposed, which considers fixed effects of time, exporting country and import-
ing country. The gravity equations have been widely used for the prediction of
international trade flows, but many of the models used for these purposes have
problems of poor specification from an econometric point of view. Thus, the pro-
posed model seeks to include simultaneously new variables or variables that have
been consider independently, as well as, to provide a correct economic inference
of the Latin American regional trade flows.

Keywords: Gravity models · Econometric modeling · Latin American ·
International trade

1 Introduction

The gravity equations have been widely used for the prediction of international trade
flows, butmanyof thesemodels have problems of poor specification froman econometric
point of view. This investigation attempts to provide a correct economic inference of
Latin American regional trade flows. Thus, this research aims to estimate a gravity
model that allows to characterize trade between Latin American economies. To this
end, we propose an indexed triple gravity model, which considers fixed effects of time,
exporter and importer countries [1].

The objective is to determine the main variables that impact the volume of trade in
the region of Latin America, identifying the reasons that explain the amounts of trade
between each pair of countries. Simultaneously, the research considers the major eco-
nomic integration issues for Latin America and the evolution of intra and inter industrial
trade.
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The sample includes twenty Latin American countries, primarily from the continent,
and the islands of Cuba, Haiti and Dominican Republic. Therefore, the sample consid-
ers 20 economic units, observed over a period of 25 years (1990–2014), elaborating a
database by gathering the information related to the variables define to integrate the eco-
nomic model and to be tested in the econometric one. Furthermore, the panel data model
seeks to estimate the parameters of interest, the temporal and transversal variability of
data. This application allows to characterize trade within the region and to determine the
relevant variables for intraregional commerce, comparing with the different studies that
have been conducted on the subject and the behavior of the new parameters include in
this study.

The analysis focuses on bilateral trade in Latin America, pondering intraregional
exports. The study contains and applies the econometric model to identify the significant
variables, acknowledging their impact on regional commerce.

This research ultimately presents the findings of the application of the indexed triple
gravity model and the recommendations for subsequent studies. The extended propose
model is validated in relation to the classic gravity model, including additional explana-
tory variables such as the level of integration, women participation in labor force, the
index of Intraindustrial Commerce, amongst others. The idea is to determine which ones
are the ones that generates the gravitational force and, therefore, effect trade volumes in
the region. Subsequently, the significance within the region of the variables traditional
used in the literature is also validated. The findings highlight that the distance still a sig-
nificant factor to explain the volumes of trade in Latin America and correctly represents
the transport costs associated with international trade.

2 Methodology

The research analyzes the trade within the Latin American region using a gravitational
model. A correlational model is formulated to clarify bilateral trade with explanatory
variables according to the revision of the theoretical models. Then we proceed to for-
mulate the model and describe each of the relevant variables that would explain Latin
America regional trade between 1990 and 2014, the period under study.

This investigation considers as a core the role of the gravity model variables. The
use of different indicators captures their potential influence on trade exchange by pairs
of countries, as a first exploratory measurement. This is the reason why bilateral trade is
the dependent variable, taking each pair of countries as two observations, exports from
country I to j and then form country j to I since the variables of the gravity model effect
both, the demand for imports as well as the export supply of the economies, becoming
a measurement of bilateral trade as gravity models stipulate. The equation in its general
form is as follows (ec. 1).
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(ec. 1)

The data use in this study was elaborated from information obtain from different
sources, such as theWorldBank, CEppi, the InternationalMonetary Fund, COMTRADE
from the United Nations, among other.

3 Results

The database consists of a total of 20 countries acting as exporter and importers in a
time horizon of 25 years, forming a balance data panel with 9500 observations.

When comparing the models obtain by applying the different methodologies for
panel data, the results show that the consistent estimator to explain the volume of trade
between countries is the application is a fixed-triple-index OLS model [1] for country
of origin, country of destination and time, correcting with robust standardized errors
clustered, finally obtaining a R2 of 69,07%. The equation applied to the Latin America
region is shown in Eq. 2 (ec. 2)

(ec. 2)

* significativa al 10%; ** significativa al 5%; *** significativa al 1%

The Real Exchange Rate for the exporting country was found to be significant at 5%
and consistent with the findings stated by [2]. Thus, a 1% increase in the Real Exchange
Rate of, whichmeans an appreciation of the local currency, implies a decrease of 0.584%
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in the exports of local producers, as exports are less competitive in the international arena
due to the appreciation of the national currency. Likewise. The Real Exchange Rate of
the importing country is significant at 1% with a coefficient of 0.427, which means that
by increasing by 1% of the Real Exchange Rate of the importing country, its imports
will increase by 0.427%, as the export currency depreciates in relation with domestic
currency, becoming their goods and services relatively cheaper.

Regarding the amounts of Reserves that the countries hold to address their interna-
tional commitments, the variable prove to be very significant, for both, exporting and
importing countries. In the case of the exporting country, the variable represents the
ability to defend exchange rate of this economy and maintain its competitiveness in
the international markets. If the Reserves of the exporting country increases in 1% its
exports increase by 0.309%. In turn, for the importing country the Reserves represents
the capacity to finance its imports, consequently if the Reserves increase by 1%, its
imports increase by 0.238%. The results are coherent with the literature [1].

The variable that represents the Level of Integration between pairs of countries is
define as follows:

• Level 1 Partial Agreement between the pair of economies.
• Level 2 Free Trade Agreement (FTA) between the pair of economies.
• Level 3 Customs Union between the pair of economies.

This variable is highly significant and with a positive coefficient. In this regard,
integration efforts in the region cause a greater volume of intraregional trade. This is in
line with the proposal of [3], they declare that tariff preferences have been a stimulus for
the application of trade agreements in intraregional commerce, despite the deficiencies
that the regional integration processes present. Notwithstanding, the result is contrary to
other authors proposals [4–7] who question the ability of integration to generate trade
or who postulate that the tariff preferences negotiated in the region have been of little
coverage or shallow to generate greater trade volume among the economies involved
[8].

The GDP variable was not significative for the exporting country and, on the other
hand, strongly significant for the importing countries. The coefficient of the importing
country shows that in the region imports increase in 0.807% when GDP increases by
1%; thus, a higher income level increases imports demand, however this rise is inferior
to the income surge.

The population variable proves to be significant only for the exporting country. A
1% increase in the population would cause an increase of 3.14% in exports volume. This
may be explained by the fact that a larger population also implies a greater availability
of the labor factor of production and, therefore, greater export supply.

Participation of Women in the labor force, usually considered as an indicator of
economic openness, is significant at 5% for the exporting country and weakly significant
for the importing country (significant at 10%). In the case of the exporting country, the
coefficient shows that for a 1% increase in the Participation ofWomen in the labor force,
export would decrease by 2.387%. Meanwhile, for the importing country an increase
of 1% in the Participation of Women in the labor force would produce a decrease of
2,222% of imports. These findings imply that the postulate by [9] could be confirmed;
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they point out a “resistance” of women to the effects of the opening of markets, causing
a division between economic-political spaces. This resistance could be explained by the
participation of the female workforce in import substituting or non-traditional sectors.
As consumers, they may prefer domestic products.

The Schooling variable was strongly significant for the exporting economy and not
significant for the importing economy. In the case of the exporting country, a 1% increase
in schooling generates an increase of 2.540% in exports. These results coincidewith those
presented by [10], who understand Schooling as a way to measure the skills of human
capital that produces export supply, a factor that enhances competitiveness and promotes
the augment of exports because the economy is able to produce a higher export supply.

The Inflation was not significant in the application of the model, for either country.
This is consistent with the macroeconomic premise that money or monetary parameters
have no effect on the real sector. Thus, considering such period of analysis, this result
could be expected.

The index of Intraindustrial Commerce (IIC) is significant with a coefficient of 1.62,
so an increase of 1% of this Index would provoke a 1.62 increase on bilateral trade. This
coincide with [11] findings, in the sense that product differentiation, economies of scale
and product varieties would generate higher levels of trade. Furthermore, pertaining to
[12], similar factor endowments, which induces economies convergence, would be a
factor that would promote trade between pairs of countries.

Regarding the index of Intra-industrial Commerce (IIC), at regional level, defining as
intra-industrial trade an index equal or greater than 0.3 because the index was calculate
using customs classification at the level of chapter, it shows that only few relationships
among pairs reach the category of intra-industrial commerce. The ones that surpass
this level are the ones that belong to the same customs union or have a higher level
of integration that the rest of the countries, such as Argentina, Brazil and Uruguay;
likewise, the economies belonging to the Central American Central Market (Costa Rica,
Guatemala, Honduras and El Salvador). Uttermost, the CII indicates intra-industrial
trade for the larger economies in terms of income and greater participation in regional
commerce, being the most important the pairs Brazil – Argentina and Mexico – Brazil.

The variables Seaside, Insularity and Area are omitted because they are invariant
along time and only explain the situation of the economies i or j, but bilateral trade was
defined as an ij variable, so the estimates that considers fix effects disregard this kind of
parameters.

The Common Border is not significant. The geographical complexity of the Latin
American area should be contemplated, because it could cause ambiguous relative trans-
portation costs depending more on the difficulty of the access than the distance between
two points. For example, transportation costsmay be higher between bordering countries
with an important geographical complexity than non-border countries with easy access
for merchandise transportation, amongst all other combinations that may occur in the
region.

Common Language is significant at 10% with a coefficient of 1.186, implying that
pairs of economies that speaks the same language have greater trade than pairs of
economies that do not have the same language. This result suggests an important role
of cultural affinities on trade flows [13–15]. This factor could explain why Brazil is not
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such a gravitating country in generating intra-regional trade despite its large economic
size.

Distance is one of the fundamental variables for the model, since it represents the
effect gravity produces by the proximity of the countries. In the intraregional model for
Latin America, this variable is strongly significant nd consistent with the postulate by
the gravity model. Pairs of countries that are 1% closer to each other have 1.784% more
trade.

4 Conclusions

The present research responds to the objectives established, which sought to character-
ize intra-regional trade in Latin American, determining the relevance of the variables
incorporated in themodel according to the theoretical review of trade and gravity models
applies in previous studies.

According to themodel elaborated for tradewithin the region, tradewould be affected
by macroeconomic variables, in agreement with the findings presented in the literature
[16–19].

Within the region, the Real Exchange Rate seems to be the factor that would effect
both exporting and importing economies, reflecting their dependence on foreign cur-
rency, especially the ones use as international currencies over the domestic ones, the
latter not being a referent for international markets. Another monetary variable that is
relevant for trade is Reserves, which illustrates the economy capacity to maintain an
stable Balance of Payments and impact also to importing and exporting economies. One
characteristic of Latin American commerce is that Reserves influence more exports than
imports; consequently, we infer that countries that export generate more confidence in
the international markets and contribute more to transactions in the regional markets.

Related to macroeconomic variables, they behaved according to what it is expected
from literature. Nevertheless, they have different behavior depending whether the econ-
omy is an exporting one or an importing one. Meanwhile GDP and inflation are not
significant for the exporting country, his population increase export supply. On the other
hand, importing economies’ GDP increases the demand for foreign goods, whereas pop-
ulation and inflation are not relevant for the importing country. Therefore, the macroeco-
nomic variables that promote trade are population of the exporting economies and GDP
of importing countries. Considering the fundamental and basic variables of the gravity
model, it would be expected that the economic size of the countries would be signifi-
cant for importing and exporting country, not only for importer, likewise for population.
Hence trade intraregional does not complies with all the results or findings obtained for
other areas.

For future studies should be considered that gravity model may attain better or
clearer results for economies that share some indicators and that in the long run may
converge, thus, economies more homogenous. Consequently, the option of omitting
certain countries with unique characteristic should be considered in comparison to the
whole block, to estimate more reliable coefficients for the basic variables.
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Abstract. The aim of this research is to critically review absorptive capacity con-
ceptualization and operationalization. Although Cohen and Levinthal [1] empha-
sized multidimensionality of absorptive capacity, researchers have conceptualized
it as a unidimensional construct, encompassing knowledge acquisition, assimila-
tion, transformation and exploitation. From epistemological and ontological per-
spectives, knowledge acquisition and assimilation differ from other capacities,
namely, knowledge transformation and exploitation. Knowledge acquisition and
assimilation represent knowledge conversion from explicit-to- tacit and tacit-to-
tacit processes that should be done at the individual level of analyses. Accumu-
lated and assimilated knowledge with organization learning facilitate the trans-
formative process to exploit knowledge for business purposes. Thus, absorptive
capacity (ACAP) should be conceptualized and operationalized as a multilevel,
multidimensional and latent construct involving distinctly dynamic capabilities.
It involves a new way of thinking from epistemological and ontological perspec-
tives. In addition, there is a paucity of research regarding ACAPmeasurement and
specification. The current research provides a theoretical framework on how the
measurement of ACAP should be taken in terms of its relation to indicators and
order level.

Keywords: Absorptive capacity · Potential absorptive · Realized absorptive
capacity · Epistemology · Ontology

1 Introduction

There is ample evidence that knowledge absorptive capacity has great impact on the
firm’s learning, innovation, performance and competitive advantage [1, 2, 12, 20]. Fol-
lowing the research line of Cohen and Levinthal [1] absorptive capacity refers to the
firm’s recognition of the value of new external knowledge, assimilating it, and applying
it to commercial ends [1]. However, in recent years, absorptive capacity has under-
gone several reconceptualization [2, 3]. Zahra and George [2] argue that ACAP should
comprise two significant subcontracts: potential ACAP and realized ACAP. They substi-
tute the component “recognizing the value” with acquisition and transformation. In this

© The Editor(s) (if applicable) and The Author(s), under exclusive license
to Springer Nature Switzerland AG 2020
J. I. Kantola et al. (Eds.): AHFE 2020, AISC 1209, pp. 502–508, 2020.
https://doi.org/10.1007/978-3-030-50791-6_64

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-50791-6_64&domain=pdf
https://doi.org/10.1007/978-3-030-50791-6_64


A Critical Review of Absorptive Capacity Measurement 503

respect, ACAP refers to dynamic capability formed by a set of organizational routines of
knowledge acquisition and assimilation as well as knowledge transformation and appli-
cation. Activation triggers moderate knowledge acquisition and assimilation (potential
ACAP), while social integration mechanism moderates the relationship between poten-
tial absorptive capacity (PACAP) and realized absorptive capacity (RACAP) encompass-
ing transformation and exploitation. Todorova and Durisin [3] suggest a reintroduction
of recognizing the value of external knowledge an alternative understanding of transfor-
mation. Furthermore, the ACAP construct is based on organization level of analysis and
thus, the application of this construct as an individual level of analysis may lead to mis-
conceptualization and operationalization [20]. The process of ACAP scale measurement
operationalization and validation continues to be challenging in the knowledge manage-
ment literature. Undoubtedly, part of the problem is that researchers fail to adequately
define construct knowledge domains, components and dimensions. The first issue is
whether ACAP construct has a multiple sub- dimensions. The second is the nature of
the relationship between the sub-dimensions and the higher order construct. Therefore,
the aim of this research is to shed light on the ACAP conceptualization as a latent, mul-
tidimensional construct that involves a new way of thinking from epistemological and
ontological perspectives. Our aim in reviewing the existing conceptualization of ACAP
construct is to reduce such confusion embedded in the theorizing process of the construct
component, processes and measurements.

2 Literature Review

2.1 Absorptive Capacity Conceptualization

Although the concept of ACAP initially appeared in the context of technology transfer,
Cohen and Levinthal’s [1] article is generally accepted as the foundation of ACAP con-
struct. Cohen and Levinthal [1] view absorptive capacity as firm’s ability to recognize
the value of new external knowledge, assimilate it, and apply it to commercial ends. The
premise of the ACAP concept is that a firm needs prior related knowledge to assimilate
and use new knowledge [1]. Thus, a firmACAP depends on the ACAP of its knowledged
workers. It is a firm cognitive abilities and efforts of its individual members. Zahra &
George [2] broaden ACAP from the original three dimensions (recognize the value of
new knowledge, assimilation and exploitation) to four dimensions, acquire, assimila-
tion, transformation and exploitation. According to Zahra and George [2], absorptive
capacity exists as two sub-constructs: Potential ACAP and realized ACAP. PACAP
comprises knowledge acquisition and assimilation capabilities and RACAP construct
contains knowledge transformation and exploitation. Knowledge acquisition refers to a
firm’s capability to identity and to acquire externally generated knowledge. Assimilation
capability refers to the firm’s routine and process that allow it to analyze process, interpret
and understand knowledge [1, 5]. External knowledge enables the firm’s internal knowl-
edge to be extended by stimulating and assimilating knowledge potential capacities and
innovation capabilities [4, 9, 10]. Transformation is a firm’s capability to develop and
refine the routines that facilitate combining existing knowledge and the newly acquired
and assimilated knowledge. Exploitation capability is the ability to refine, extend and
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leverage existing knowledge or to create new ones by incorporating acquired and trans-
formed knowledge into its operations. It reflects a firm’s ability to harvest and incorporate
knowledge into operations [11]. However, transformation and exploitation are not steps
after knowledge acquisition and assimilation but represent distinct knowledge capacity
subset [12, 13]. Zahra and George [2] theorized that the relationship between PACAP
and RACP is moderated by social integration. Potential ACAP represents knowledge
seeking capabilities, whereas RACAP is the starting point of knowledge transfer pro-
cess [13]. Todorova and Durisin [3] further argue that there are serious ambiguities and
omissions in Zahra and George [2] reconceptualization of ACAP and call into question
the splitting of the construct into the subsets of ACAP and RACAP. Further, Todorova
and Durisin [3] suggest a reintroduction of “recognizing the value of external knowledge
and clarification of potential ACAP”. Contrary to Todorova and Durisin [3] position, the
research findings of Flatten et al. [6] show that transformation is an integral part of
ACAP. Consequently, they argue that recognizing transformation process helps to open
the black box that has dominated the prior research. Volberda et al. [10] proposed an
integrative framework for ACAP. They suggest that there is a vital need to consider
intra organizational antecedents as significant drivers of ACAP. However, all models
reviewed consider assimilation and exploitation as components of ACAP, and most
other models also consider recognizing the value of external knowledge (acquisition)
and transformation as important components of the construct [12, 13, 21]. Furthermore,
even though Cohen & Levinthal’s work [1] highlights to multidimensionality of ACAP,
researchers have measured it as a unidimensional construct. They measure ACAP with
simple research and development (R&D) proxies ignoring the construct dimensions and
implications. These shortcomings suggest a need for a more valid measure that captures
the multiple dimensions of ACAP [14]. Other shortcomings of ACAP literatures are
limited attempts to conceptualize the construct and little attention is given to the actual
process or dimensions underlying ACAP [18]. The reasons behind this insufficient con-
ceptualization of ACAP as a complex and multilevel construct may be attributed to lim-
ited research attention to its dimensionality, antecedents and knowledge stickiness [15,
17]. Accordingly, fundamental epistemological, ontological and axiological differences
between knowledge ACAP dimensions or processes are neglected.

3 Critical Review of ACAP Conceptualization

The majority of the research in the ACAP literature has viewed knowledge as static
knowledge resources and not as a process or dynamic capability [7, 12]. ACAP
researchers tend to perceive knowledge as explicit knowledge that can be transformed
and exploited. Therefore, in addition to recognizing transformation and exploitation,
explicit knowledge process researchers also conceptualized acquisition and assimilation
as an explicit knowledge process at organizational level of analysis. The emergence of
ACAP from the actions and interactions of individuals and organization levels remains
unclear [11]. In contrast,Cohen andLevinthal [1] highlight the importance of individual’s
cognitions and organizational learning to recognize and assimilate new external knowl-
edge. Thus, from epistemological and ontological perspectives, knowledge acquisition
capacity and assimilation capacity differ fromother capacities, namely, knowledge trans-
formation and exploitation. Table 1 illustrates the difference between ACAP dimensions



A Critical Review of Absorptive Capacity Measurement 505

or processes from epistemological, ontological and cognition perspectives. Furthermore,
a firm’s ACAP starts from individual’s recognition of the value of new external knowl-
edge. It depends on the individual ACAP and its relations to prior existing knowledge
within a firm. A firm cannot actually assess the value of external knowledge if their
knowledge workers fail to recognize, perceive and assimilate this knowledge.

Table 1. Difference between ACAP processes

Acquisition Assimilation Transformation Exploitation

Epistemology Internalization Internalization Externalization
practices

Externalization

Ontology Individual Individual Organizational Organizational

Knowledge
conversion

Explicit tacit Tacit-Tacit Tacit-Explicit Tacit- Explicit
Explicit- Explicit

Cognition Knowledge static Knowledge
dynamic

Dynamic process Knowing dynamic
process

Knowledge
capacity

Potential Potential Realized Realized

Thus, knowledge acquisition and assimilation represent knowledge conversion from
explicit-to-tacit and tacit-to-tacit processes that should be done at individual level of
analysis. Accumulated assimilated knowledge (external and internal knowledge) with
organizational learning facilitate process to capsulate and exploit knowledge for business
purposes. Thus, ACAP should be conceptualized and operationalized as a multilevel
construct (individual and organizational) and multidimensional and learning models,
involving distinctly dynamic capabilities. Knowledge ACAP does not reside in an indi-
vidual’s mind, nor is it an aggregate of organizational knowledge [8]. Rather it depends
on the dynamic process and interaction between individual and organizational level of
analysis.We believe that the failure to understand ACAP asmultidimensional, latent and
multilevel construct and its components will exert detrimental effect on the construct
measurement and its operationalization. ACAP includes a set of four different dynamic
capabilities that should be associated and build upon one another to create a firm knowl-
edge capacity. Although, ACAP is recognized as a multilevel construct, scholars tend
to omit the role of knowledge workers or they attempted to adapt measures of a firm
to the individual level [11, 12, 16]. Thus, ACAP construct should be conceptualized as
two different subset, acquisition and assimilation dynamic capacities which represent an
individual cognition process and the organizational level of knowledge conversion incor-
poratedwith transformation and exploitation capacities. The individual cognitionprocess
implies explicit-to-tacit conversionwhereas practical encapsulated process implies tacit-
to-explicit and explicit-to- explicit knowledge conversion at a firm level. Therefore, the
process of ACAP conceptualization and operationalization continues to be challenging
in the literature. Undoubtedly, part of the problem is that researchers fail to adequately
theories construct knowledge domain, its components, and dimensions. The first issue
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whether ACAP construct has multiple dimensions that involves individual and organi-
zational level of analysis. The second important issue is the nature of the relationship
between construct dimensions, processes of knowledge conversion and the higher order
construct.

4 Absorptive Capacity Measurement and Misspecification

Some researchers addressed ACAP as a composite construct which posited that the
construct is a total sum of its measures.

Further, researchers have not confirmed the direction of causality that should be
posited either from construct to measures (reflective measurement model) or from mea-
sures to construct (formative measurement model). Thus, researchers need to concep-
tualize carefully this construct and identify the direction of causality between poten-
tial absorptive capacity, realized absorptive capacity and their measures [19, 22]. Using
absorptive capacity as composite latent constructwithout distinguishing between absorp-
tive capacity processes will result in inconsistent estimates and misspecification. More
specifically, absorptive capacity should be modeled as two different sub constructs:
potential and realized and as having formative measures or reflective measures when
researchers follow specific conditions that are associated with reflective and formative
measurements models. In such cases, further theoretical, methodological and concep-
tualization of the construct may be needed. This may require researchers to clarify
absorptive capacity at more order level which sometimes include multidimensional sec-
ond order level. If we view absorptive capacity as beingmultidimensional and consisting
of acquisition, assimilation, transformation and exploitation components, the question
that should be considered is the abstract order level of the relationship between these
four capacities and the higher order level.

5 Conclusion and Implications

Despite the huge growth in theACAP literature, certain essential gaps still remain, specif-
ically, the construct conceptualization and operationalization. This research attempts to
draw attention to the epistemological and ontological distinction between knowledge
absorptive capacity components. Also, it provides a set of conceptual differences for
deciding on the appropriate construct operationalization. Our critical review of ACAP
conceptualization suggests that there are important theoretical and empirical distinctions
between knowledge acquisition and assimilation which represent an individual level
of analysis and knowledge transformation and exploitation at a firm level. In closing,
this research assumes that failure to recognize the distinction among ACAP capacities
from epistemological and ontological perspectives will have a number of detrimental
effects on the construct power and validity. Therefore, it’s imperative for the knowledge
management field to think more carefully about ACAP reconceptualization and oper-
ationalization and do better understanding of the dynamic and multidimensionality of
the construct. Nevertheless, the current research has useful implications. First, there is
little guidance rice in the knowledge management literature on how to conceptualize
ACAP construct. Second, this research provides a theoretical framework on how the
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measurement development process of ACAP should be taken in terms of its relation to
indicators and order level of analysis.

Furthermore, this research attempts to draw attention to the epistemological and
ontological distinction between knowledge absorptive capacity components. It provides
a set of conceptual differences for deciding on the appropriate construct operation. Our
critical reviews of ACAP conceptualization suggest that there are important theoretical
and empirical distinctions between knowledge acquisition and assimilation which rep-
resent an individual level of analysis and knowledge transformation and exploitation at
firm level [21–23].

In closing, we believe that failure to recognize the distinction among ACAP capaci-
ties from epistemological and ontological perspectives will have a number of detrimental
effects on the construct, power and validity. Therefore, it’s imperative in the knowledge
management field to think more carefully about ACAP reconceptualization and opera-
tionalized and do better understanding of the dynamic and multidimensionality of the
construct.

Additionally, the current research has useful implications. First, there is little guid-
ance in the knowledgemanagement’s literature onhow to conceptualizeACAPconstruct.
Second, this research provides a theoretical framework on how the measurement devel-
opment process of ACAP should be taken in terms of its relation to indicators and order
level of analysis. However, this research is regarded as a first step, and an important next
step would be to examine the correctness of our understanding and critical review.
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Abstract. The trust and perceptions that can be generated between civil society
and organizations receiving philanthropy are key to a link that becomes more
complex, since there is evidence of distrust in local and global social contexts that
raise new forms of intermediation necessary to the measurement. The research
aims to focus on the types of donations that Chileans, as natural persons, are
delivering or are willing to deliver in recent months, also marked by a context
of greater economic uncertainty. The measurement made in this research has a
national character, with consultations in all regions of the country, incorporating
data science techniques in the collection and automated processing of information
for mass data. The results of the research show that a majority of the population at
the national levelwould bewilling to donatemoney to a charitable cause (91.58%),
while 66.41% declare to have donated money to a charitable cause in the last 12
months.

Keywords: Philanthropy · Chilean citizenship · Business intelligence

1 Introduction

The way to reach citizenship has changed, it is no longer about who appears more on
TV, or sends more emails, or who invests more in advertising campaigns, now it is about
investingmoney intelligently. In aworldwhere people have the possibility to skip, ignore
or block advertising, it becomes essential to capture the attention of the right people,
through the right message, at the right time [1].

Forecasting analysis, or predictive models for decision making, group a variety of
statistical techniques (statistical models), machine learning and data mining that analyze
actual and historical actual data to make predictions about the future or unfamiliar events
[2].

Forecasting analysis is one of the tools that are part of a broader set of techniques
known as “Business Intelligence.” To cite one example, the demand for specialists in
predictive analysis has grown in the U.S. at an annual rate of 27%, when the average
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in that country for the rest of the demands is 11%. A figure that perfectly illustrates
the enormous importance that administrations, companies and organizations are giving
to predictive analysis. This tendency to use predictive analysis is a consequence of the
new culture that has become widespread with respect to data. The real capacity to store
and process large data sets, linked to the advances experienced by IT, has allowed the
generation of massive data files of all types, which can be analyzed for trends.

In the field of economics/business/business intelligence/accounting data analysis,
digital communication, predictive models extract patterns from historical and transac-
tional data to identify determinants, risks, behaviors and opportunities. This is how
predictive models identify relationships between different factors that allow the assess-
ment of risks or associated probabilities on the basis of a set of conditions, allowing the
decision maker to objectify their tasks with a greater degree of efficiency/effectiveness
[3].

The expected result of this type of methodologies is that the predictive analysis
provides a score or probability of occurrence for each “id” or “cross section” actually
subject in a sample (client, employee, patient, product, vehicle, component, machine,
business unit, etc.), in order to determine, inform or influence processes in the organiza-
tion in which a large number of subjects participate, such as in marketing, in credit risk
assessment, in fraud detection, product manufacturing, health, government operations,
social issues, etc. [4, 5].

Thus, Data Science, we could define it as: “Set of methods and tools that support
decision making, using mathematics and statistics.” [1].

Through a strategic alliance, we have approached the efforts and capabilities of a
academic group of “Pontificia Universidad Católica de Valparaíso” who contribute with
the development, generation and theoretical validation of knowledge, and a private world
company (Statknows), who contributes with the algorithms of artificial intelligence that
browse the Big Data, collecting and analyzing information from more than 1,000,000
people in each search, to find those who meet the required profile of the research,
which allows to know exactly who to target and what message. The above is achieved
through obtaining representative samples in media such as: Facebook, Twitter or Google
AdWords, of people who meet customer interest characteristics and who are willing to
answer their questions.

Now, and in relation to the research developed, on many occasions we have heard of
Chile as a solidarity country, however, it has also been noted, through some surveys, that
groups such as young people in our country believe less in this condition of solidarity, or
there is a perception of distrust towards a number of organizations that could be affecting
donations.

Philanthropy in this research will not be understood as that referred to the contri-
butions of large companies, but to the reality of people who are part of a community
or a specific cultural context, that is, what is called citizen philanthropy, understood
as the practice of voluntary private donations of varied resources (money, time, work,
networks) made by citizens for the common welfare [6, 7].

Citizen philanthropy is not that referred to the contributions of large companies, but
to the reality of people who are part of a community or a specific cultural context. It
coexists with spontaneous and reactive exercises (help once based on the request), with
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greater discernment (donate regularly for a more permanent commitment), and with a
high degree of involvement in more specialized tasks (such as volunteering). This type
of philanthropy strengthens social empathy because it can deliver necessary solutions
to collective and also more specific problems, for example, from an initiative such as
the “Teleton” to the disease situation in a given family, contributing to the formation of
social capital and strengthening the social cohesion [8, 9].

Therefore, the following research aims to focus on the types of donations that
Chileans, as natural persons, are delivering or are willing to deliver in recent months,
also marked by a context of greater economic uncertainty [10].

In the framework, moreover, of a recent and unpredictable social explosion in Chile,
where part of the debate has focused on the existing levels of inequality, institutional
crisis and public trust. By the way, citizen philanthropy actions are necessary to measure
and quantify the motivations of those who still believe in people and their organizations.

In this type of behaviour that favours the community, aspects can be found that
allow to explain the bonds of bond and collaboration exercised between the citizenry,
stimulating the correct functioning of democracy [11]. This becomes very important in
times of political and economic instability.

2 Methodology

The measurement made in the present research has a national character, with questions
in all regions of the country, incorporating data science techniques in the collection
and automated processing of information for massive data. Thus, the research applies
artificial intelligence to monitor responses at the level of social networks, as a way to
purify technologically new ways to survey and measure in a digital environment and
naturalized by the subjects.

To begin with the study of philanthropy and particular in relation to obtaining the
sample, people with the desired characteristic were limited: potential public who is
interested in the issues of social control of public funds; to invite them to complete the
questionnaire.

The sample was actively adjusted so that the responses obtained were representative
of the target market in the population. When we refer to “representative samples” we do
so from the horizon of statistical science, that is, ensuring that the collected data sample
meets mathematical standards to deliver an accurate inference that faithfully represents
the study population.

The sample size corresponded to 1,057 valid individuals, the geographical area cor-
responds to the entire continental territory of Chile at the region level, with a sample
error of 3.2%. The distribution of the sample is possible to see in the Table 1.

3 Results

The results of the research indicate that a majority of the population at the national
level would be willing to donate money to a charitable cause (91.58%), while 66.41%
declare have donated money to a charitable cause in the last 12 months. However, the
region that responds that has donated less money in the last year is that of Aysén, with
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Table 1. Distribution of the sample

Country region % n Error

Total national 100% 1,057 3.24%

RM Santiago 41% 470 5.53%

Bío-Bío 12% 135 7.50%

Valparaíso 11% 117 7.63%

Araucanía 6% 41 8.17%

Maule 6% 50 8.10%

O´Higgins 5% 39 8.19%

Los Lagos 5% 38 8.19%

Antofagasta 4% 33 8.23%

Coquimbo 3% 42 8.16%

Los Ríos 2% 25 8.29%

Atacama 2% 12 8.39%

Arica 1% 13 8.38%

Tarapacá 1% 20 8.33%

Aysén 1% 9 8.41%

Magallanes 1% 13 8.38%

44.44%; while Atacama is the region that states that more contributions have been made
to a charitable cause in the same period (83.33%). The Metropolitan Region is slightly
above the national average with 67.23% of donations, while the Valparaíso Region is
below the national average with 53.84%.

When asked about the type of causes in which Chileans would be most interested
in supporting money at the national level, 48% said they were more sensitized by older
adults, 45% by social causes, 38% by those affected by natural disasters, 29% for edu-
cation, 18% for culture, same percentage for research and innovation, 11% for art and
6% for public policy projects.

About the question in which media would like to be informed about which donations
to make, a significant 58% can be seen nationally, manifesting the option of social
networks, 38% of television, following the web with 34%, mobile applications (27%),
testimonials (20%), press (18%), radio (16%), visits (11%) and magazines 8%.

Regarding the ways of donation, 51% express preferring anonymous private
donation, 38% public private donation, 3% donation via business and 9% unanswered.

The reasons why you donate are: because you feel a commitment and obligation to
society (24.88%); by charity (23.02%); because the government does not help people
with need (21.51%); to contribute to the development of the country (8.22%); for reli-
gious beliefs (6.81%); because they have money to help others (4.08%); because I am
interested in developing a philanthropic project (3.21%); donations are tax deductible
(1.02%); null (7.22%).
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On the question, how the donation is usually given: 58% say they deliver it directly
to the person in need, 23% give it through institutions or organizations, 5% through their
own philanthropic project.

The reasons for donating are focused on the passionate philanthropic project (37%);
the inspiration aroused by other philanthropists (23%); the highest income you have
(7%) and tax incentives, with 4%. The remaining 29% is null.

Around the elements to trust, “knowing the organization for years”, is the main cause
of trust to donate with 37%; then “the testimony of the beneficiaries” follows (20%);
“Know the objectives of the charity” (18%); “Known and respected people work in the
charity” (12%); and the “existence of a web page” (7%).

When identifying the type of organization to which it was donated in recent months,
it is pointed out that those related to health (22%); religious (16%); those linked to
people with limited resources (16%); help for older adults (15%); environmental groups
(9%); humanitarian organizations (8%); youth groups (4%); sports clubs (4%), artistic
or cultural associations (2%); universities (2%); the rest of educational (1%).

Onways to contribute to social causes, 31% say that making donations for “Teleton”;
14% giving alms to people on the street; 13% participating in collections; 10% donating
food, food or clothing; 9% with volunteer work; 6% through periodic payroll or salary
deductions; 5% buying items from philanthropic institutions such as UNICEF; 4% to
those advertised online; 2% responding to a request made by radio or television; 6%
null.

Older adults would attract the greatest interest of citizens when making donations
with money nationwide (48%), followed by social causes (45%), among others. It is
striking that those consulted would be willing to make contributions in education (29%)
and it emerges as another emerging intention, to donate money in scientific, academic
research and innovations (18%).

The media are recognized by the public as platforms for information and guidance
regarding donations they can make. In the online field, 58% say they would like to
inform themselves through social networks to decide, 34% on the web and 27% on
mobile applications. In traditional media, 38% on television, 18% press, 16% radio and
8% magazines. They complete testimonies and visits, with 20% and 11%, respectively.

It is donated because it feels a commitment and obligation to society (24.88) along
with the fact of charity (23.02%), but also because it is perceived that the government
does not help people in need (21.51%), among the biggest trends.

Although 6.81% of the citizens express that they donate for “religious beliefs”, the
contribution to churches is 16%, the highest after the donations made in the last twelve
months to institutions linked to the health (22%) and sharing the same percentage with
those who help people with limited resources (16%). It also stands out in contributions
to the institutions, the help for the elderly (15%).

Thus, the research shows a real interest of the citizens to make donations in money
to a charitable cause (91.58%) that materializes in effective donations made in the last
year (66.41%). The gap between the intention or provision and the donation as such
can be explained by the current economic disparity in certain regions. Donations are
being delivered by citizens directly to people in need (58%) compared to 23% in which
institutions or organizations mediate at the time of contribution.
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Finally, the research shows that a motivation to donate is when the philanthropic
project “passionate” (37%), but also the inspiration that other philanthropists arouse in
citizens (23%), among the most important to highlight. The confidence to donate lies in
the knowledge for years of the organization (37%%) as the main cause detected, also
the testimony of the beneficiaries (20%), as the most prominent trends. Donations in
the “Teleton” account for 31% of the citizens’ responses when expressing their contri-
bution to social causes. They continue to give alms to people on the street (14%) and
participation in collections (13%), among others.

4 Conclusions

Through the use of analytical techniques for the treatment ofmassive data, it was possible
to determine the profile of the types of donations that Chileans are giving or are willing
to deliver in the short/medium term. The foregoing will be useful to subsequently carry
out a characterization of donors in Chile and conduct prospective studies in this area.

This research has allowed us to develop this philanthropy study, and will allow us
to generate future research that will collect the national and international contingency,
through the analysis of multidimensional data with an “immediate” response capability,
which will lead us to develop and create new predictive models regarding the behavior of
society on the various topics of study, all analyzed in real time, and under the validation
and generation of new knowledge, which is the ultimate goal of Higher Education Insti-
tutions and of our University, with a strong applied component and a firm commitment
to society.

Research using models of this nature to deepen the aspects of citizen philanthropy,
allows us to advance our reflection on social cohesion, a dimension of relevance to
the current democratic challenges. Philanthropy promotes a healthy, sustainable and
democratic civil society by building the foundations for pluralism, civic participation,
equity and social justice [12].

Even, at a time of social questioning of the growth patterns of the Chilean economy
and the distribution of its income, philanthropy can help to reduce the deep and unjust
gap between the rich and the poor [13] or at least to contribute to the debate on what
may be the most important challenge of the new philanthropy of the 21st century [13].

In fact, it may be relevant to future research in Chile with the techniques exposed of
data science, forms of philanthropy more oriented to social justice, because its drivers
point to change the structural conditions that generate the great evils of society, such
as the persistence of poverty, inequality, authoritarianism, violation of human rights or
various forms of social exclusion [14].

The study infers the coexistence of types of social philanthropy, in which the impor-
tance of the digital and the provision of transparent information on web media gain
prominence. However, the role of civil society organizations in motivating, organizing
and channeling citizen philanthropy is still important.

Finally, important civic convictions of philanthropy are appreciated in research
because it perceives a state or a governmental structure that cannot provide relevant
and quality responses to citizens in sensitive areas such as health, older adults and edu-
cation. This leads us to project in the near future the timely and innovative response
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capacity of the institutions and the effectiveness of the respective solutions. That is,
measure the complex social challenge that requires a strategic orientation for Chilean
citizen philanthropy and its potential dialogue with public policies.
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Abstract. The purpose of this research is to determine the factors that affect
the insertion and job positioning of women professional graduates of the pub-
lic accountant and auditor of the Universidad del Bío-Bío, Chile. The data were
obtained through a questionnaire applied to the graduates. Given the dichotomous
nature of the dependent variable, logistic regression models are used, for which
linear probability models will be used. Three different models are tested for the
endogenous variables: average time it takes to find your first job; liquid remuner-
ation of the graduate and the current position of the graduate. The results indicate
that the variable that most affects the labor insertion is the recommendation of
third parties, meanwhile, that for the job positioning is the postgraduate.

Keywords: Insertion and job positioning · Accounting professionals ·
Econometric modeling

1 Introduction

According to the CEPAL Gender Equality Observatory, in 2015 in Chile, there were
about 9 million women of which 79.5% are considered economically active population.

Now, it is not necessarily enough to findwork, but also to advance in a positioning, for
labor market purposes the difference between position and positioning implies not only
the place where the subject is located, but also the recognition that the others subjects
make to this location That is, in what job position the subject, salary and characteristics
of the person such as communication skills and leadership are located. Through the
review of literature, there are several studies that indicate that women do not reach a job
position just like men, referring to a topic of self-discrimination and this is mentioned
by [1].
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[2] points out that women, even with a more active role, continue to be disaggregated
in certain jobs by sex, thus, women have concentrated on specific occupations, many of
them linked to providing “feminine” services such as health, education and cleaning. In
general, these positions are of less prestige and generate lower salaries [3] while pointing
out that there are “feminized” sectors, which are structuring labor insertion patterns for
women, limiting the possibility of expanding their employment options.

According to the international labor organization [4] it is possible to see amore active
role that women have been having in the labor market, but not in the management cadres
where there are still great differences in the hiring of the female labor force. As [3] says
well, for someone to achieve a job position, it is necessary for others to recognize power,
leadership and other characteristics in that person.

In relation to women’s leadership, various studies mention the issue, noting that
women have taken the labormarket and the direction ofmanyworkers within a company,
guiding and managing it correctly. The characteristics generally associated with women,
such as charisma and social skills, make a difference and form a new model called inter-
active leadership, taking into consideration some typical features of their condition such
as reconciliation and empowerment of their teams based in positive interactions among
those involved [5]. Similarly, [6] points out that the factors that positively predict the
attitude towards the woman leader are the factors that are linked to attributes that high-
light personal competence aimed at the development and progress of the individual, as
well as features that emphasize an individual employer focused on personal satisfaction
and not group.

The leadership and empowerment has brought about the generation of contact net-
works or recommendation of third parties, an important and determining factor when
starting work. According to [7], they point out that the network of contacts is the main
means for obtaining a job, making it the most efficient and fastest means; A large per-
centage of contracts are made through recommendations from acquaintances. [8] agree
with the above, noting that the use of contacts (friends, relatives or unions) by unem-
ployed people as a means to seek employment has grown considerably in recent years,
a trend similar to that observed in the whole of the European Union.

However, there is still a small number of women in administrative cadres within
companies. Globally, it is observed that only 24% of the top positions of the main
private companies are held by women, the highest percentage being that registered in
the Philippines with 47%, and the lowest by Japan with 7%. In Latin America this figure
is 28%, while Chile is below this average [1].

Even so, existing this tendency of support to begin labor, the difference of gender
persists in the labor scope. That is why the question arises. What makes today continue
to prefer to hire a man in a certain job, over a woman? The answer is simple and this is
indicated by the National Statistics Institute [9]; It can be explained by sexual division of
labor, the responsibilities of domestic and family care are socially assigned to women,
which limits them with respect to the time they have available and that their employers
believe they can devote to paid work. Thus, the conjugation of the domestic and labor
spheres becomes complex for some women, producing difficulties in terms of female
insertion in public spaces. According to [10], the employer is looking for an employee
that generates a lower cost of hiring, which is why the possibility of hiring a woman
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of childbearing age is ruled out, since this can at any time get pregnant and trigger
endless of expenses by the employer. According to [11], there are 3 barriers that prevent
women from reaching high levels of leadership, such as social barriers, where the level
of leadership that women can have is mainly questioned. At the same time there are
internal barriers, which are those imposed by companies to assign high command to
women and finally, there are government barriers, which mention the lack of laws by
states to promote the labor positioning of the female gender.

This also brings a salary gap, since on average, the gaps identified in these studies
are between 27% and 31%. That is, they earn between 27% and 31% less than their male
peers of similar characteristics [9]. Meanwhile, according to a study conducted at the
Universidad del Bío-Bío, the salary gap of graduates of the Public Accountant and/or
Auditor career is 18% which means that women earn 82% of what that men earn for this
profession [12].

However, the factors of increase in the participation rate of women, as mentioned by
the [9] can be understood as any substantive change that must be based on concrete facts,
which is why the increase in the labor participation rate feminine does not happen by
chance. According to the research carried out by this agency, it determines three causes,
the increase in the years of schooling of women, the outsourcing of economic activity
and the demographic transition.

Particularly in Chile, everything related to the female gender and its insertion in the
labor market has been given enough relevance, thus creating, in March 2015, under Law
20.820, the Ministry of Women and Gender Equality.

However, the Public Accountant andAuditor career has been taught since 1982 at the
Universidad del Bío-Bío, Chile. The first substantial change in its curriculum occurred
in 2003, and subsequently in 2013, the curriculum was reformulated, to the version
currently maintained.

Thus, the objective of this research is to determine the variables that affect the
insertion and job positioning of the Public Accountant and Auditor of the Universidad
del Bío-Bío, in executive cadres of Chilean companies.

2 Methodology

The empirical analysis is carried out for a sample of 54 graduates from the Public
Accountant and Auditor of the Universidad del Bío-Bío, Chile, between 2007 and 2016.
The total population is 268 graduates. A sample composed of three sections was applied
to the sample, i) the first one includes general information of the respondent, ii) the
second one focused on determining the job placement of graduates and finally, iii) the
third one determines the variables that influence Your work positioning. The sample was
calculated with a margin of error of 10% and a confidence level of 90%.

In accordance with the objective of the research and the review of the literature, a
set of factors is used to evaluate in the sample, the explanatory capacity of the labor
insertion variables, measured through the average time it took for the professional to
find her first work once titled; and of the labor positioning variable, measured through
the use of two proxies variables: i) remuneration, and ii) managerial or head office, both
that according to the revised literature would allow to achieve the positioning [13, 14].
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In this way, the regressive models include as an endogenous variable the average
time it took for the graduate to find her first job; and job positioning. On the other hand,
for the regressive modeling the exogenous variables of the model are: i) maternity, third
party recommendation and academic performance, for the first model; and ii) maternity,
post-graduation, company size, development of extra-program activities and years of
work experience, for the second and third models.

3 Results

3.1 Descriptive Analysis

From the descriptive analysis it is possible to observe that in relation to the years of
work experience, the majority of the graduates surveyed in the Public Accountant and
Auditor career at the Universidad del Bío-Bío, Chile, have less than 5 years of experi-
ence; they found work before a year of graduates; In addition, respondents report not
having children; they mostly did not need a third party recommendation to find work
and their academic performance is declared as good (rating between 5.0–5.9). On the
other hand, the respondents mostly state that they have a rather operational job and a
liquid remuneration below $2,000,000 Chilean pesos per month. The graduates work
mostly in large companies and declare that they have not needed a postgraduate degree
to fill the current position, finally the respondents of the Public Accountant and Auditor
career at the Universidad del Bío-Bío, Chile, mostly indicate that they did not maintain
participation in extra programmatic activities during his university life.

3.2 Econometric Analysis

Regarding the multivariate regressive evaluation, in this case, having a binary dependent
variable, these are logistic regression models, for which linear probability models will
be used, where the exogenous variables will be the variables described above. Linear
probability models are used to predict dichotomous variables given a set of explanatory
variables. Binary models in probability use maximum likelihood estimates to assess
the probability of belonging to each category. This type of models will allow us to
characterize the probability of response of the labor insertion and the positioning of
the professionals of the Public Accountant and Auditor of the Universidad del Bío-Bío,
Chile [15–17]. The models in their general form are represented by Eqs. 1, 2 and 3.

P(TPT = 0/X ) = 1

1+ e−(β0+β1MAT+β2RECT+β3RA)
(1)

P(REML = 0/X ) = 1

1+ e−(β0+β1AEL+β2MAT+β3TE+β4POST+β5AEP)
(2)

P(CA = 0/X ) = 1

1+ e−(β0+β1AEL+β2MAT+β3TE+β4POST+β5AEP)
(3)

For the labor insertion model (Eq. 1), where the endogenous variable corresponds
to the average time it took for the professional to find her first job once graduated, it
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is possible to observe an adequate percentage of classification of observations (92.6%),
which indicates that the model is good for predicting, that is, for future classifications
the model should maintain the same success rate. On the other hand, the model presents
R-squared Pseudo values of: Cox & Snell R Square = 0.142 and Nagelkerke R Square
= 0.347, and a Hosmer and Lemeshow fit test value of: Chi-Square = 2,315, p-value =
0.940; So we can point out that what we observe fits sufficiently with what is expected
under the model.

For the labor positioning model (Eq. 2), with an endogenous liquid remuneration
variable, it is possible to observe an adequate percentage of classification of observations
(94.4%), which indicates that the model is good for predicting, that is to say for future
classifications the model would maintain the same success rate. On the other hand,
the model presents R-squared Pseudo values of: Cox & Snell R Square = 0.268 and
Nagelkerke R Square= 0.652, and a Hosmer and Lemeshow fit test value of: Chi-Square
= 0.199, p-value = 0.990; So we can point out that what we observe fits sufficiently
with what is expected under the model.

Finally, and for the labor positioningmodel, with endogenous variable managerial or
head office, it is possible to observe an adequate percentage of classification of observa-
tions (81.5%), which indicates that the model is good to predict. On the other hand, the
model presents R-squared Pseudo values of: Cox& Snell R Square= 0.327 and Nagelk-
erke R Square = 0.459, and a Hosmer and Lemeshow fit test value of: Chi-Square =
6.755, p-value = 0.563; So we can point out that what we observe fits sufficiently with
what is expected under the model.

4 Conclusions

Regarding the labor insertion of the auditing accountants of the Universidad del Bío-Bío,
Chile, it is possible to conclude that they are inserted in the workplace before one year.
However, these professionals have not achieved a job position in their respective jobs,
since they mostly have liquid incomes of less than $ 2,000,000 Chilean pesos per month
and hold operational positions.

However, once the analysis of the variables that affect the professional insertion of
the professional Accountant Auditor has been carried out, it is possible to conclude that
the variable that most favorably impacts the probability of finding employment before
a year is the recommendation of third parties. If we simulate a particular case for this
situation, we can point out that for a graduate without children (MAT = 0), with a third
party recommendation (RECT = 1) and with Acceptable Academic Performance (RA
= 0), the probability that the time of Labor insertion exceeds one year is 20%.

Regarding the probability of having a liquid income greater than $ 2,000,000 Chilean
pesos per month, it is concluded that the variable that significantly affects the postgrad-
uate of professionals. If we simulate a case for this situation, we can point out that for a
graduate with more than 6 years of work experience (AEL= 1), without children (MAT
= 0), who works in a large company (TE = 2), with a Postgraduate (POST = 1), and
with extra programmatic activities during your university life (AEP= 1), the probability
of having a liquid income greater than $ 2,000,000 per month is 67%. However, to obtain
managerial positions it was not possible to verify a variable that had a significant impact
on the probability of occurrence.
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Regarding the positioning of the audit accountants, it is recommended for subsequent
studies to extend the years of study, being as much as possible 20 or 30 years in which
it is possible to define more precisely whether or not there really is positioning within
the professionals.
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Abstract. Accurate prediction of the development trend of various macroeco-
nomic indicators can provide effective support for scientific government decision-
making and accurate social governance. Based on the limitations of currentmacro-
economic big data statistics, it is a formidable challenge to establish accurate and
robust prediction models using small samples with high characteristic dimen-
sions. Based on copula-based Granger analysis, we analyzed the relationship
betweenmacroeconomic indicators and extracted low-dimensional features of data
by combining independent component analysis and partial least square method.
On this basis, we further use the kernel function method to complete the virtual
sample training set to train the support vector regression model to predict the
macroeconomic indicators and obtain better experimental results.

Keywords: Macroeconomic indicators · Virtual samples · Kernel method ·
Support vector regression

1 Introduction

With the further development ofmacroeconomic theory, macroeconomic forecasting has
become an important aspect of empirical analysis. Scholars use government statistics or
web data to find the relationship of economic data through specific models and methods.
The prediction methods that use this relationship to predict future macroeconomic indi-
cators have achieved significant results. Limited by the lack of current statistical data
release, less data is collected. How to accurately predict the trend of various macroe-
conomic indicators with small sample data becomes a challenge. This article analyzes
the causal relationship between various macroeconomic indicators to obtain time series
data with strong correlation indicators and target indicators and builds a model to predict
the trend of macroeconomic indicators. However, this poses a problem. When there are
multiple indicators with strong causality, the sample feature dimension of the data will
be too high, causing a curse of dimensions [1].
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To overcome this challenge, several relevant researchers have designed and devel-
oped many methods to improve the accuracy of the forecasting models based on small
sample. The current methods can be separated into three categories: (1) gray forecasting
model: this model uses the accumulating generation operator (AGO) of the gray theory
to deal with raw sample for improving the accuracy. Such as: GM(1, 1) [2], BGM(1, 1)
[3], GBM [4], ANGM [5]; (2) virtual sample generation (VSG): this method improves
the prediction performance of the model by adding newly generated virtual samples
[6–9] to fill the information gap between original samples; (3) feature extraction: fea-
ture extraction aims to get most useful information by constructing a lower-dimensional
feature space with the existing feature parameters of sample. It can ignore the redundant
and irrelevant information. This method is suitable for cases with small sample sizes but
high feature dimensions [10–13].

However, achieving the goal with only one measure when the size of sample is very
small. Therefore, the combination of feature extraction and virtual sample construction
is considered. Among the methods of feature extraction, principal component analysis
(PCA) [14] and partial least squares (PLS) [15] are commonly used. PCA is difficult
to obtain ideal low-dimensional features when the sample size is small. While PLS has
a unique advantage in processing small samples, it can obtain low-dimensional data
with strong explanatory power that fully consider the correlation levels of characteristic
variables and dependent variables. Since independent component analysis (ICA) can
discover more hidden information, we combine ICA and PLS to obtain more repre-
sentative low-dimensional features. Because the kernel method can improve the linear
separability of the sample andmaintain the relevant geometric features of the sample.We
build virtual samples based on kernel space. Usually, the sample form mapped to kernel
space is more complicated, so we build virtual samples based on the kernel function
values between samples. In small sample prediction, the performance of support vector
regression (SVR) is better than ARIMA, ANN and other models, so we use SVR as a
prediction model for final prediction.

2 Methods

2.1 Experimental Data

In this article, we use macroeconomic indicator data from 2009 to 2018 to predict the
development trend of macroeconomic indicators. As the data is not complete, we obtain
a linear relationship between the indicators through causal analysis and fill the missing
data through the relationship. The data from 2009–2016 are used as training samples.
The sample features are historical data of various macroeconomic indicators, so we set
the maximum number of lag terms to 3. Therefore, the training sample is only five sets
of data from 2012–2016. We use two sets of samples from 2017 and 2018 as test cases
to verify the effectiveness of the proposed method. We use {X1,X2, . . . ,Xn} to represent
the macroeconomic indicators we want to analyze and predict.
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2.2 Causal Analysis

Granger causality is a statistical measure of the effect of direction between two time
series. Because macroeconomic indicators have not only linear causality but also non-
linear causality, we analyze the causality between macroeconomic indicators by copula-
base Granger causality, without explicit models, for detecting nonlinear, high-order
causality. The Granger causality measure is written as:

GCX→Y = E
[
log

f (yt+1|ynt ,xmt )
f (yt+1|ynt )

]

= E
[
log

h(yt+1,xmt |ynt )
f (yt+1|ynt )×g(xmt |ynt )

]
,

(1)

Where h is the conditional joint density of (X ,Y ), f and g correspond to the con-
ditional marginal densities of Y and X , respectively. According to the Sklar’s theorem
[16] and its application to conditional copula [17], the conditional joint density h. n be
further written in terms of a conditional copula density function c as follows:

h
(
yt+1, x

m
t |ynt

) = f
(
yt+1|ynt

) × g
(
xmt |ynt

) × c
(
u, v|ynt

)
(2)

Where u = F
(
yt+1|ynt

)
and v = G

(
xmt |ynt

)
. F andG represent the condition marginal

distributions of X and Y , respectively. Thus, substituting Eq. (2) in Eq. (1), we obtain
Granger causality of X → Y in a simple form as follows:

GCX→Y = E
[
logc

(
F

(
yt+1|ynt

)
,G

(
xmt |ynt

)|ynt
)]

(3)

2.3 Feature Extraction

The purpose of the feature extraction is to use the existing feature parameters of sample to
construct a lower-dimensional feature space. PLS can get ideal low-dimensional features
which completed the principal component analysis, canonical correlation analysis, and
linear regression analysis during the modeling process. ICA was originally proposed
for isolating independent source signals from linearly mixed signal [18], More useful
information hidden in macroeconomic indicators can be obtained by ICA. In order
to obtain more representative low-dimensional features, we combine ICA and PLS to
feature extraction. The PLS algorithm is introduced as follow.

Suppose there are n variables {x1, x2, · · · , xn}, m variables {y1, y2, · · · , ym}. After
preprocessing, matrix X and Y are decomposed into:

{
X = TPT + E
Y = UQT + F

(4)

Where T and U are the score matrix of X and Y , respectively. P and Q are the load
matrix of X and Y , respectively. E and F are respectively the residual error matrix of
X and Y . Matrix multiplication of TPT can be expressed as the sum products of score
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vector ti (the ith column of matrix T ) and load vector pi (the ith column of matrix P),
and UQT is similar to TPT then the above formula can be written as:

⎧⎪⎪⎨
⎪⎪⎩

X =
n∑

i=1
tipTi + E

Y =
n∑

j=1
ujqTj + F

, i, j = 1, 2, · · · , n (5)

PLS analysis is the score t and u separately extracted from corresponding X and Y .
The formula for obtaining the score matrix T is as follows:

T = X · W
(
PTW

)−1
(6)

WhereW is the weight matrix. In general, we do not need to select the r components
t1, t2, . . . , tr that exist when we build a regression model. The number l of components
required for modeling can be determined by cross validity test.

2.4 Virtual Sample Generation

It can be known that solving the SVR model only needs to obtain the kernel function
value between the samples. We build the virtual samples with the kernel function of the
virtual sample and other samples. The details are as follows:

First, using themedian of two samples in a high-dimensional space as the new sample
can be expressed as:

v = 1/2ϕ(xi) + 1/2ϕ
(
xj

)
. (7)

Where v is a virtual sample generated based on the high-dimensional space samples
ϕ(xi) and ϕ

(
xj

)
. We can obtain the kernel function values of the virtual sample and other

sample:

K(v, ϕ(x)) = 1/2K(ϕ(xi), ϕ(x)) + 1/2K
(
ϕ
(
xj

)
, ϕ(x)

)
(8)

Assuming that the kernel matrix of the original training sample is Kn×n, it can be
concluded that the kernel matrix after adding virtual samples is:

K(n+1)×(n+1) =
⎡
⎢⎣

Kn×n K(ϕ(x1), v)
...

K(v, ϕ(x1)) · · · K(v, ϕ(xn))

⎤
⎥⎦. (9)

The specific operation of forecasting macroeconomic indicators is as follows:
first we get the causal relationship between the indicators through copula-base
Granger causality to obtain samples, its manifestation is

(
Xy, y

)
, where Xy ={

x1i , x
2
i , . . . , x

r
i , . . . , x

1
m, x2m, . . . , xdm

}
, xi represents ith indicator.r, d respectively repre-

sent the number of lagging terms of xi and xmwhich have strong correlationwith indicator
y. Then we use the above method to make predictions. The schematic description is as
follows (Fig. 1):

The specific algorithm steps are as follows:
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Fig. 1. Schematic description of proposed forecasting model.

(1) Normalize index data and analyze the causality between various indicators through
the copula-based Granger causality measure;

(2) Partial least squares method and independent component analysis method are used
to extract the features of the samples to reduce the dimensions of the sample features
and solve the collinearity problem of features;

(3) Use the kernel method to construct virtual samples;
(4) Use the combined sample set to train the support vector regressionmodel and predict

the indicators to get the results.

3 Result Analysis

In this article, we use the proposed method to predict the trend of macroeconomic
indicators in 2017 and 2018 and compare them with real values to obtain Tables 1.

Table 1. Real and predicted values of smooth macroeconomic indicators

Indicator X1 X2 X3 X4 X5 X6 X7 X8 X9 X10

real 2017 7.9 9.3 12.3 12.4 13.8 14.1 15.1 20.5 27.6 7.8

2018 7.8 9.2 12.3 14.1 14.3 13.6 15.1 21 23.2 7.8

pre 2017 7.9 8.3 12.4 12.3 14.2 12.9 15.3 22.8 26.6 7.9

2018 7.9 9.1 12.3 12.9 14.8 13 15.5 21 24.9 8

We can see in Tables 1 that the fluctuations in the data are small. Our proposed
method can make accurate predictions for a considerable number of macroeconomic
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indicators. When the sample data is relatively small and stable, our method can more
accurately predict the development trend of the indicators; as the sample fluctuations
become larger, accuracy will decrease accordingly, like Table 2.

Table 2. Real and predicted values of fluctuating macroeconomic indicators

Indicator X11 X12 X13 X14 X15 X16

real 2017 4.3 4.4 40 13 9.8 15.1

2018 3.2 8.6 28 11.1 11.4 13.8

pre 2017 4.4 4.8 37.1 15.1 14.5 14.4

2018 4.3 5.3 36.3 15.3 14.5 16.3

From the results in the above two tables, we can also see that the two predicted
values obtained are not much different, which indicates that the proposed method does
not discriminate the samples verymuch, amongwhich there are parameters of the support
vector regression model, But mainly due to insufficient samples.

4 Conclusion

In this work, through the analysis of granger causality analysis, we understand the
internal relationship between various macroeconomic indicators, a combination of ICA
and PLS has been proposed to extract important features of sample. We also use the
kernel function method to construct a virtual sample by linearly transforming the kernel
function values between samples, which greatly improves the prediction accuracy. At the
same time,we encountered some problems during the experiment, such as the problemof
overfitting. Due to the small size of sample, andwhen the virtual samples are constructed,
not only filling some lost information, but also increasing the severity of overfitting; In
addition, some macroeconomic indicators are greatly affected by policies, and simply
using historical data cannot accurately predict their development trends. Therefore, in
the next work, we need to find ways to solve the problem that the construction of virtual
samples will make overfitting worse, and consider non-data factors such as national
policies into the work. We hope to get better results.
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Abstract. The Direction Orientation Task (DOT) was developed as a test of spa-
tial ability and processing speed. It is used by several US military services as
part of their respective cognitive selection batteries for military aviators. Previ-
ous attempts to improve the task exposed an additional concern: specifically, the
majority of participants were applying a mathematical strategy to the task, and
these participants were outperforming those using a spatial strategy. This paper
discusses the development of a newer version of the DOT designed to push partici-
pants towards using a spatial strategy.Agroup of studentNavalAviators completed
the new version and were more than twice as likely to employ a spatial strategy
compared to a math strategy. Because the original DOT is the only measure of
spatial ability currently used to select naval aviation candidates, additional testing
should assess whether it is actually measuring the desired construct.

Keywords: Aviation · Selection testing · Spatial ability

1 Introduction

Spatial ability (SpA) if considered an important skill required for success in many pro-
fessions such as architecture, aviation, and surgery. The most widely used research
definition of SpA is Lohman’s [1] “the ability to generate, retain, retrieve, and transform
well-structured visual images whose properties include location, size, distance, direc-
tion, separation, connection, shape, pattern, and movement.” The importance of SpA for
military aviation was identified based on selection testing during World War II [2]. At
that point spatial ability was still a new construct born from factor analytic research of
Thurstone [3]. The US military’s [2] early selection work discussed several paperbased
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spatial ability measures (e.g., determining the planes’ orientation given a view of the
horizon).

Modern selection tests for military pilots are computer-based. The Test of Basic
Aviation Skills (TBAS) is used by the US Air Force, and the Aviation Selection Test
Battery (ASTB) is used by the US Navy, Marine Corps, and Coast Guard to identify
which applicants to accept to their respective aviation programs. Both batteries use
some of the same measures of cognitive ability, including the same measure of SpA: the
direction orientation task (DOT) [4]. The DOT has examinees determine orientation of
an object as viewed from a forward-facing camera of anUnmannedAerialVehicle (UAV)
flying along a fixed heading. In the original DOT, participants are asked to identify one
of four parking lots (North, South, East, or West), as though it is seen from the vehicle’s
forward facing-camera feed (see Fig. 1 for example). The ability for pilots to understand
the spatial orientation of objects on the ground from an outside aerial view is important
in real world operations. The test has face validity, and early evaluators even state “the
relevance of this test should be clearly apparent” [4].

Fig. 1. Sample from the original Direction Orientation Task with the mouse (red circle) over the
correct answer.

There are several limitations of this test, including a significant practice effect
(improvements in both speed and accuracy) when students take the DOT within 24 h
[5]. Other limitations of the DOT include a limited number of potential trials (48) and
a ceiling effect [6]. The latter two problems are exacerbated since motivated candidates
who are interested in taking the test can find practice trials for the test online, allowing
them to memorize all 48 possible trials. An attempt to make the DOT more difficult (i.e.
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DOT 2), showed some initial positive results [6]. The resulting DOT 2 has 144 possible
trials and reduced the chance of successfully guessing. Instead of selecting among four
parking lots, participants select among one of twelve possible headings that a ship in the
camera view is facing (see Fig. 2). However, subsequent research on the DOT 2 surveyed
participants about the strategy they employed during the task and found that on average
participants reported using a math strategy 65% of the time and a spatial strategy only
31% of the time. Even more problematic was that strategy use significantly correlated
with performance. The correlation between the reported amount of time spent using a
math strategy and performance on the task was r = .74, and the amount of time spent
using a spatial strategy was negatively correlated with performance (r = −.65). This
suggests that the construct measured by the DOT 2 might not actually be spatial ability,
but rather the application of a relatively simple formula. One mathematical solution to
DOT 2 is to add the UAV’s heading with the apparent heading of the ship (and then to
subtract 360 if the sum is over 360°). While the strategy results were only obtained in the
updated version of the DOT, it is plausible the same mathematical solution was used on
the original version. This suggests that the only measure of SpA used to identify military
pilots may not actually be measuring the construct that they were intending to assess.

Fig. 2. Sample trial from the Direction Orientation Task 2. Participants would select an answer
from the drop-down menu. The correct answer here is 300.

The goal of this paper is to test a modified version of the DOT 2 task, named the
DOT 2.5. The DOT 2.5 (see Fig. 3) makes the application of a math strategy somewhat
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harder. We removed the UAV’s heading, and instead forced participants to look at the
map to determine the heading. The responses are no longer made with a drop-down
menu of numeric headings, but instead are performed on a visual representation of a
compass with the cardinal directions listed. The same formula can still be applied, but it
is less apparent as no numbers are provided. Further, to help reduce the learning effect,
the number of practice trials was doubled, and the number of experimental trials was
reduced by half. The goal of this newer version of the DOT was to push participants
towards using a spatial strategy because SpA is the underlying construct of interest.

2 Method

2.1 Participants

Eighty student Naval Aviators (13 Female) participated in this study. The mean age
was 23.79 (SD = 1.99). The data were collected in a small classroom where up to 14
participants completed the same protocol at the same time. The protocol was approved
by Naval Research Laboratory’s Institutional Review Board.

2.2 Direction Orientation Task (Version 2.5)

The Direction Orientation Task 2.5 (DOT 2.5) (see Fig. 3) is similar to the original
DirectionOrientation Task (DOT) and theDOT2 in that the individual’s task is to assume
they are flying an Unmanned Aerial Vehicle (UAV) traveling along a fixed heading (the
left image in Fig. 3 depicts the UAV’s heading). The task is to view imagery (the right
image in Fig. 3) from a forward-facing camera on the UAV and interpret the actual
orientation of that imagery based upon the UAV’s heading. Within the DOT 2.5 (and
DOT2), the camera imagery depicts a ship pointed in one of twelve possible orientations.
From the example in Fig. 3, if theUAV is headingwest northwest (300°) and the imagery
on the right shows the ship pointed towards the left (9 o’clock position), then the ship
is actually traveling on a heading of 210°. Participants then respond using a compass
wheel (see the bottom of Fig. 1). Another example is if the ship on the right is facing
straight up (12 o’clock) it is traveling on the same heading as the UAV. Two of the big
changes from the DOT and DOT 2 tasks is the new version does not explicitly state the
UAV’s heading, and the response is no longer numeric.

The DOT 2.5 begins with self-paced instructions which provide worked examples
and stress the importance of both speed and accuracy on the task. After the instructions,
participants completed 24 practice trials in which they were given feedback on their
performance. The practice trials were the same for all participants and organized from
“easy” to “hard”, based upon item performance analysis from previous DOT 2 data.
Generally, the easy trials had the ship traveling North or at the three other cardinal
directions. After the practice trials, participants have to complete 24 test trials in which
there was no feedback.

Following the completion of the DOT 2.5, participants were asked to complete a
survey about the task. The survey asked what percentage of questions they believed they
answered correctly, whether they used a strategy, whether they switched strategies, and a
fourth question asking what proportion of the time they used a Math, Spatial, Guessing,
or Other strategy to solve the task.
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Fig. 3. The Direction Orientation Task (version 2.5), with the correct answer selected on the
response dial.

2.3 Procedure

Participants also completed a series of other tasks that are not part of this paper. This
included calibrating and testing the accuracy of an attached eye tracking device prior
to the completion of the DOT 2.5. After the DOT 2.5 they also did an antisaccade task
and a short UAV simulation. The overall duration of the experiment was approximately
90 min with the DOT 2.5 trials within the first 25 min.

3 Results

Participants answered 64.27% (SD= 4.79%) of the trials correctly during the 24 practice
trials and68.42%(SD=4.65%)of the trials correctly during the 24 regular trials. Figure 4
shows the accuracy histograms for both the practice and regular trials.

Performance did not improve across trials and the response time slowed. Accuracy
was not correlated with trial number and median response time was positively correlated
with trial number (r = 0.701, p < .001).

The results from the DOT 2.5 strategy questions revealed that, on average, partic-
ipants reported using a Math strategy 26.12% (SD = 31.99) of the time and a Spatial
strategy 57.5% (SD= 31.07) of time. There was a small positive correlation (r = 0.318,
p < .001) between the percentage of time a participant reported using a math strategy
and their overall accuracy on the regular trials. The reported use of a spatial strategy and
DOT 2.5 performance was not significantly correlated.
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Fig. 4. Histograms for accuracy on the DOT 2.5 during the practice (A) and the regular trials (B)

4 Discussion

The initial results for the DOT 2.5 are mixed. Unlike an earlier revision to the DOT
(DOT 2) [6, 7] the results from this study indicated that participants reported using a
spatial strategy more than twice as often as they reported using a mathematical strategy.
The primary issue with the DOT 2 was that participants were more likely to use a math
strategy than a spatial one. Given that the DOT is meant to assess SpA it is important
that participants taking the task report using a spatial strategy. However, similar to the
results from theDOT2, the percentage of time participants reported using amath strategy
was positively correlated to their performance on DOT 2.5. This correlation was only
a moderate one (r = .32) compared to previous results from DOT 2 [7] which found a
strong correlation (r= .74). However, it is important to note that the current study looked
at the performance of student Naval Aviators, a population who have been down-selected
on cognitive ability including SpA as measured by the original DOT. This population
thus has less variability than the population in the DOT 2 strategy study which looked
at Army cadets. The lack of variability, i.e. restriction of range, could be what is driving
the correlation down. Further research should look at DOT 2.5 performance in a more
variable population.

While the self-reported strategy survey is helpful, it is limited to what participants
are aware they are doing, and the provided strategies may bias their responses. Despite
the limitations of self-report for assessing strategy, this technique would be informative
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if it were also applied to the original DOT. This assessment has not been conducted, but
will be in follow on research, since the same mathematical approach can be used in all
three versions of the DOT. It is unclear, however, if this is the approach the majority of
individuals use on the original test.

Comparing the different versions of DOT with other more established measures of
spatial ability would be a better way to assess construct validity. The reliance on the
test’s face validity alone is not sufficient. It is also important to note that even in more
established measures of spatial ability, such as paper folding and rotation tasks, the
use of analytic strategies instead of spatial ones has been significantly correlated with
performance [8]. The use of different strategies in spatial abilities tasks has ledHegarty to
argue that we move beyond psychometric tests of spatial ability and towards identifying
components of spatial intelligence. Part of her argument is that a flexible application of
different strategies is important in many domains. Relatedly, an interesting evaluation
may be to train individuals who are not performing well on DOT to solve the trials with
a mathematical approach.

The DOT 2.5 was designed to address some of the shortcomings of both the original
DOT as well as the DOT 2. While the majority to participants claimed to use a spatial
strategy more frequently on the task, only the use of a math strategy was correlated with
better performance. The correlation in the current study was weaker than one found with
the DOT 2, and it is unclear how prevalent the use of a math strategy in the original
version is or if leads to better performance. Even if the DOT 2.5 is the better DOT
version, the correlation with a non-spatial strategy and performance may necessitate the
identification on an alternate test of SpA.
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Abstract. Approaching the study of the current over-supply of Contemporary
Art Fairs from the viewpoint of assemblage theory is what we explored value
within this paper. Base on the literature review of Actor-Network Theory (ANT)
that gives us an enlightening vocabulary and framework to approach how Art021
built their business network. We connect the case from contemporary art market
to analysis the specific art collaborations. The network assembled a number of
galleries, collectors, art media and public attending in a certain location and time
to construct various projects, campaigns, and exchange. This study set out with the
aim of shaping the co-create interest among different stakeholders and describe
their marketing solution during the art fair.

Keywords: Art fair · Assemblage · Actor-Network Theory

1 Introduction

The city where hold a contemporary art fair has grown to be a symbol indicates a sense
of global metropolis. The phenomenon increases the attention that whether the specific
art fair development stand for describing a mega economic body. What the art market
other than different market that support to shape the global metropolis? Well, the art
market analysis infers the increased art fairs in worldwide suggest a form of correlation
between economic, social and cultural capital. So that we propose to figure out more
details about this type of capitalism by utilize Art021 as a case study. We expected
more specific business strategies can gives us more evidence to understand the network
of wealthy class. More is, it might help us argue how business collaboration with art
market connect with the attention economy in China. Either, we might able to indicates
an emerging variation of art fair impact on digital world. Dating back to historical art fairs
business module, which is depend on macroeconomic conditions such as internationally
politically strong government, general economic prosperity, soundly managed economy,
a speculative environment and a high standard of living [1].
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We would like to suggest that attention economic is transferring the traditional eco-
nomic prosperity, which is this paper going to discuss, as one of the significant compo-
nents to influence art fair’s marketing. But how to account for the benefit from economic
attention? Well, Attention is a resource, costumers have only so much of it. As an
incredible information consumption supplier, “attention” has become the base market
for entertainment industry. For instance, Box office used to describe how successful of
a film is. As a visual journey to produce and reproduce social life in general, film suc-
cess is the possibility to win the public attention, an abstract subject for collective and
democratic consciousness and hence democratic representation [3], which trans the “at-
tention” to the financial property and make count on that. On the other hand, economic
conditions in response to political policy. It is worth to note that the leadership of Shang-
hai city government yearly visit Art021’s opening, which reveals government policies
deeply rooted in the art market as well the censorship. What previously established for
the background of Art021, it will be detailed by the relevant conversations that insight
on how different collaborations cause tension in the art community.

2 Getting the View of Assemblage

For those significant international art fair such as Art Basel at Miami and Hong Kong,
Fireze Fairs at London and Los Angeles, thousands of people including art lovers, col-
lectors, gallerists, and art professionals assemble together to a commercial center to run
the events. In 2000, there are 55 established international art fairs, but in 2019 we have
285 of the largest international art fairs from a database by Art Basel & UBS report
edited by McAndrew [4, 5]. What interesting is, we would like to point out this busi-
ness module of global art fair just spread smoothly and fast in a global landscape. But
how to get know they accomplish the business goals and to secure a competitive posi-
tion in the market. We propose to approach this phenomenon within the viewpoint of
assemblage theory, and it is what we explored value within this paper. The Assemblage
Theory rooted in “A Thousand Plateaus (1980)” written by Gilles Deleuze and Felix
Guattari. According to DeLanda [2] with the definition of assemblage: “It presented the
two aspects: The parts that are fitted together are not uniform either in nature or in origin;
assemblage actively links these parts together by establishing relations between them.
The assemblage approach suggests a different set of metaphors for the social world:
mosaic, patchwork, heterogeneity, fluidity, transitory configuration instead of a static
way of thinking an extended social thing.” Exploring further how networks are built or
assembled and maintained to achieve a specific objective, Latour [6] published an intro-
duction to Actor-Network Theory (ANT), which is a framework and systematic way to
consider the infrastructure surrounding technological achievements. From about 1990
onwards, ANT started to become popular as a tool for analysis in a range of fields [7].
Assigns agency to both human and non-human actors [8]. ANT provides a lens to view
the role of technology in shaping social processes. It is a conceptual tool and vocabulary
that forms the basis for interpreting business strategies. Also, it proves useful to provide
a theoretically inform many complex conversations locally and globally.

Several specific approaches have been developed to study humans and their interac-
tionwith technology in organizations. As one of the cited theories that pay close attention
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to complexity network. We would like to review it through what happens in the net-art
world has demonstrated, the success of the art fair is to be seen in its Reconstruction
based on the concept of the network. Network refers in this context to three qualities,
1) the art fair is a network as it links up art dealers, professionals, and collectors from
distant regions, creating a small-world network, 2) it is a network of mutual observation
and 3) it is a network as its results, for instance, related sales or presentation of new
talents, sets out criteria for other players in the market, which are thereby drawn into its
network and aims to activate the weak ties in the market [4, 5].

According to the Translation and Inscription of ANT, Translation is assumed as an
interpretation which can lead to representation of common interests [9]. On the other
hand, it is a set of methods by which actors within a network will try to enroll the other
actors into positions that can serve their own purposes. An inscription is an act that
actors imprint on other actors to shape their attitudes and properties [10]. It is suggested
what actors do, why they do it, and their interests or beliefs in doing so through their
interactions that support their existence [7]. The inter-organization in social dimension
influenced by Actor-Network-Theory, presented the following strategies [10]:

• Identify the network goals.
• Describe the actors in their practice and their relationships.
• Understand how actors can be involved in the network.
• Observe actors can be involved in the network.
• Specify an outline of a negotiation mechanism to align the interests of the actors.
• Include in the business model the social context of the network, as well as of its
elements.

• Specify the high-level requirement of the underlying information system”, “Multi-flip
Networks: Parallelizing GenSAT”, “Self-determinations of Man”.

3 Types of Network

To construct the selective networks from Art021 art fairs, we considered increasing acti-
vation in the understanding of its quality as a platform for sales, formation of prices,
creation of further transactions and rarity of the items being traded [5]. There are three
typical types of networks that we stress in this section. For each so-called art collabora-
tions, it will give a detailed understanding of how these projects are shaped, as well as
best practices between the diverse stakeholders of artists, brands, and creative agencies.

First is the net-art constructed by the three significant actors: private museum, critic-
curator and art fair. As the most important buyers in the contemporary art market, what
museum purchase and exhibit influence directly to the taste and speculative price of
artwork.We have a brief introduction of this privatemuseum,which is funded byChina’s
billionaires LiuYiqian and his wifeWangWei. As an initial purpose to establish a private
museum that it is the space for themmanage remarkable antiques. Longmuseum rebuilds
on an existing 1950s shipping factory beside the Huangpu River. It extended to 110 m in
length, 10 m in width, and 8 m height that has a huge space to curate a certain number of
both inside and outside exhibitions. Being the renewed industry area, it grows attention
on public art engagement aswell. Another actor is an award-winning art critic and curator



Rethinking the Contemporary Art Fairs 543

from U.S.: Barbara Pollack. She connects her new book launch and a curation project
within this relationship (Fig. 1).

Fig. 1. There are three main actors: private museum, critic-curator and art fair.

Art021 and Long Museum were both benefits in employing this kind of network
structure, it is no wonder that both of them open for Pollack to speak with a young
generation of Millennials artists from China but lives in the U.S., presenting the “Post-
Passport Identity” as their cultural perspective. This lecture was given during the Art021
“Invitation only” day of visiting. Art advise beginning with the independent critic (Pol-
lack’s viewpoint) to the art market exposure (Art021 art fair). It indicates one of the
solutions that how art producing connects with art market, which besides the wave of
dealers and artists market themselves. Meanwhile, the actor of Long museum plays the
key role to infer the option made by “collector identity”.

Another network consisted by five actors: Celebrity (Film star Sun Li), Shopping
Mall (JingAn Kerry Centre), Artist (ChengRan), Chrity agency (Think Adoption), and
Art021 fair. It is not surprising that contemporary art fair attends to “selling out”, but
as the marketplace has been deeply fractured, where has the consensus on what’s an
appropriate degree of “selling out.” Now what common to see corporate agencies and
brands in art, getting paid for it doesn’t seem as big of a deal [12]. Especially when the
collaboration goes for the public interest (Fig. 2).

Fig. 2. There are five actors: Celebrity, Shopping Mall, Artist, Chrity agency and art fair.
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General speaking, the story-telling starts with the public-art installation: Stray Cat.
To align the interests with different actors, this prototype is a city stray cat adopted by
artist Chen Ran from the Think Adoption (TA) Charity. The celebrity who is contribute
her part-time work to evoke the protection and adoption of Shanghai city stray ani-
mals. Art021 funds a specific project called Beyond Extend to support process this kind
of network, connecting those actors and contract with JingAn Kerry shopping center to
exposure the social caring around animal protection. Themovementwhich involves inter-
pretation, translation, mutation, adaptation, and indigenization as the receiving culture
brings its own cultural resources to bear, in dialectical fashion, upon “cultural imports”
[11].

The third network suggested three main actors: K11 Shanghai, Artist Katharina
Grosse, and Art021. This cooperation set out with the aim of assessing the importance
of Artist Branding, which aim to access the transaction between symbolic value and
economic value. In particular, K11 is a business entity that combines fashion brands and
pop-art gallery space. It stance for a solution when contemporary art faces the marketing
desire. Another actor is German artist Katharina Grosse. It is her first solo exhibition in
China, landing a new regional art market (Fig. 3).

Fig. 3. There are three main actors: K11, artist and art fair.

As extremely active participators in the geographical art market, what Art021 and
K11 presents are significant at least goes for brand-and-brand link up with artist who
does a good job on self-branding. It’s in the ecosystem of post-sponsorship that pursues
a “trending aesthetic” [12].What interesting is, when we back to read over the Academic
Institutional Selection by the Salon monopoly system to support an artist’s career life,
the artist branding has shifted the initiative back forward to artist themself. We could
argue that one of the key points of the Art dealer-and-critic system among them is very
likely result in bridge this transaction.

In our discussion in previous net-art examples, we address a crucial component of an
actor network: the diagram as we see [2], a variety stakeholders situate the new wave of
brand or commerce collaborations in the context of art fair development.What best ANT
navigation in our study is let us outline the practice of artists, art institutes, agencies and
facilitators engaging in such a project, assembling those actors’ interests, tendencies and
capacities that are virtual (real but not actual).
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4 Discussion

To achieve the common interest that success in the networked business environment,
three art collaborations selected to analyze for our potential hypothesis, which is benefit
the perspective from Assemblage theory study. Each of them stance for broader pos-
sibilities of working together. The result of our case study improves that Institutional
relationships and a well-defined project in the reality of a network economy help actors’
exposure themselves to the attention market. Art021 base on the organizer and one of
Shanghai art business platforms, not just let international art dealers could linkups at
a particular location, but also get information about the local art market that leads to
introduce the art community, their logic and interaction. Borrowing from the ANT to
support the conceptual framework, it moves us up to map their relationship, proceeding
the dynamic there to be read.
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Abstract. Managers are defined by their roles, responsibilities and characteris-
tics aligned with the business goals and objective. In this, regard, the performance
of the Organization, largely depend on the quality of management and leadership
activities. In many cases, lack of managerial experience, incompetency, lack of
leadership skills and inappropriatework experience are themajor contributory fac-
tor to organizational and business failures. From studies, a major challenge within
organizations is associated with restricted channels for innovation in decision-
making and process optimization for managers. High emphasis on following the
standardized processes, and procedures is another identified challenge. The gap
between management and leadership strategies is often phenomenal. Most of the
managers use the management functions of controlling, organizing, planning and
directing for the applications of principles in connecting resources effectively
and achieving the organizational goal without using their own personal strategies.
Managers’ are generally trained to follow the policies, processes and procedures
handed by their seniors whereas; leaders are there to create solutions to problems
encountered in the organization on continuous basis. It is important for managers
to equip themselves with both leadership and management skills, in order to be
multi-facetted on problem solving without following the standardized processes
and procedures. The controlling, planning, organizing and directing role of man-
agers will be highly effective when it is merged with the leadership skills and
roles in achieving objectives of that policy. It requires the art of leadership skills
to motivate employees towards achieving the common goal set by the organiza-
tion. Under the inadequate management systems, the members of the organization
would pursue their own daily agenda which results in resource and time misuse,
causing various failure loops in an organization. The research reviews methods
applied in different instances and it communicates the inferences identified based
on obvious patterns and correlations that have effectivelyworked for organizations
burdened with similar challenges.

Keywords: Management · Leadership · Performance analysis · Organization ·
Planning · Problem solving ·Material ·Management role
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1 Introduction

Management is the process followed by the appointed heads in undertaking the business
goals and objectives by overseeing human, financial, physical and information resources
[1]. Since humans is a social being, they arrange themselves in groups to achieve their
social goals thatmaybe relevant or irrelevant to that of theirmanagers. It is very important
to create the physical bridge between management and leadership strategies in creating
Self-Management Work Team (SMWT) that is more productive and goal driven [2, 3].
With the adaptation of leadership role, managers will be capable of creating the effective
SMWT that will enhance the profitability of their businesses or organisation.
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correct and that only one version of your paper is sent. It is not possible to update files
at a later stage. Please note that we do not need the printed paper.

We would like to draw your attention to the fact that it is not possible to modify a
paper in any way, once it has been published. This applies to both the printed book and
the online version of the publication. Every detail, including the order of the names of
the authors, should be checked before the paper is sent to the Volume Editors.

1.1 Leadership and Business Failure

From the studies, organizational failure is largely linked to structural lapses associated
with the management as presented in Table 1.

Table 1. Organization failure metrix

Percentage of business failure Identified causes of business
failure

Explanation

40% Managerial incompetence Inability to run the business in
terms of physical, intellectual
and more

30% Lack of leadership Inability to think strategically
and bring about change in the
organization

20% Lack of managerial
experience

Little experience managing
employees

10% No industry experience Little to none, experience in
the product or service before
venturing into the business

2 Background

Management is a systematic study that incorporates many disciplines and is an applied
activity, regardless of the field of endeavor [4]. Many different managers perform almost
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similar function to a lesser or greater extent. In this regard, for the appointed managers to
operates effective and comply with management strategies, the management processes
need to be adhered to. This management process is described as “a systematic and ratio-
nal process that directs all the efforts within an organisation that support the process of
converting inputs into outputs and influences the organisation in order to produce valu-
able outcomes [5]. Traditionally, the management are subjected to perform the following
functions in the management processes: organising, leading, planning and controlling
the all factors of productions and resources [6]. The management processes is affected
by both internal and external environment that requires multiple strategies to control
them effectively. The success of the managers is measured by the outputs/outcomes [7].
Figure 1 below shows the management process and factors associated with them.

Fig. 1. Management process [2]

2.1 The Role of Management

It is the responsibility of every manager to fulfil the specific role, irrespective of the
managerial level or functionbeinghandled [8]. Table 2belowshows the role ofManagers.
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Table 2. The role of managers [9]

Interpersonal roles Decision roles Information roles

Leadership roles Entrepreneur Disseminator

Liaisor Resource allocator Monitor

Figurehead Agitation mitigator/negotiator Spokesperson

3 Management and Leadership

In order to transform the manager to have both management and leadership skills con-
currently, it is important for them to understand the difference between the two roles.
Table 3 below shows some of the difference between the managers and leaders.

Table 3. Distinctive characteristics: leader and manager [10, 11]

Leaders Managers

Set vision & direction Follows the vision & directions

Originate and drive changes Embed change (puts systems & structures)

Originate new ideas Implements ideas

Identify opportunities Work on given opportunities

Look for solutions Implement solution given by seniors

Trusting relationship with followers Put high value on productivity

Start new endeavors Control new endeavors

Leadership is the ability to inspire people, a group, a team or an organisation to work
together towards achieving worthwhile goal” [11]. It includes factors such as influenc-
ing, motivating and directing teams or individuals in such a way that, they pursue the
organisational goals and objectives willingly [12]. It is important for the managers to
have leadership element that set activities in motion and keeps the activities moving
until the goal is accomplished. The management has to understand the most important
components of leadership role of the management system. Leadership is management
strategy that influence people to carryout activities willingly, without the continuous
directives of their bosses [13]. For the manager to become a good leader, need to com-
municate their vision, plans, problem and expectations to the followers and listen to the
ambitions and aspiration of followers [14]. Managers conveys the authority allocated
to them to enforce, order and direct the activities to their subordinates and leaders get
results without the use of any force [1–15]. Figure 2 shows components of the leadership
task of management.

In order to improve the leadership skills of the managers, it is important to consider
the factors influencing effective leadership (Fig. 3).
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Components of leadership
Communication 
Motivation 
Knowledge of individuals 
and Group behavior 
Support structure 
Leadership and Management

Lead
Influence behavior of subordi-
nates to work willingly towards 
achieving organizational goals 
Direct activities of subordinates 
to reach business goals. 

Enable 
management 

to

Fig. 2. Components of the leadership task of management

Fig. 3. Shows factors influencing leadership.

The practice of leadership role by the organizational management or businesses will
create effective self-managing work teams (SMWT) [16]. SMWT is the most advanced
form of labour empowerment that lead to higher productivity of workers. The team have
high employee involvement, high-performance system, a partnership, semi-autonomous
work team and self-driven [16, 17]. In the SMWT, employees are responsible for man-
aging themselves and less directives from their seniors. The teammembers handle given
tasks, assignments, plans and schedule work, make production and/or service-related
decisions and take action on problem [18]. The Table 4 below shows the difference
between SMWT and Traditional organisation managed without leadership.
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Table 4. SMWT vs traditional organization managed by none-leader [1, 2]

Self-managing work team Traditional organisation managed without leadership

Customer/employees driven Management driven

Values and principles based Policy and procedure

Employees self-controlled Management controlled

High workers commitment High management commitment

Whole business focus Departmental/individual focus

Goal sharing individual/segregated goad

Multi-skilled workers Departmental specialisation

Wide information sharing Individual information

self-controlled Management controlled

Few levels of management Many management levels

4 Conclusion

Management focus on processes and procedures of fulfilling the organisational goals and
objectives. It is important for the managers to equip themselves with leadership skills
that will allow them in directing all resources of the organisation towards achieving
organisational goals. The effective leadership strategy build Self-management Work
Team (SMWT) that will increase productivity bymaximizing workforce effectively. The
managers need to emphasis the leadership role in their day-to-day activities. Leadership is
to get employees to believe in the vision set by the seniors on achieving the organisational
goal. Themanagement in theorganisationmust emphasis leadership role in administering
daily activities carried by employees.
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Abstract. 2017 is the year of the explosion of smart speakers, because of the
gradual maturity of voice interaction technology and the development of artificial
intelligence technology. The production of smart speakers is constantly increasing,
and the function of smart speakers is constantly improved and perfected. Also,
there are more andmore application scenarios of smart speakers. It is seen as a key
entrance point for the smart home of the future. At the same time, there are various
marketing strategies for smart speakers in the era of intelligent interconnection,
and the traditional marketing theory combines with the current new marketing
strategy. Based on this, this article analyzes the development status and marketing
strategy of smart speakers and discusses its existing problems and the development
of marketing strategies.

Keywords: Smart speaker ·Marketing strategy ·Marketing

1 Introduction

Bank of America Merrill Lynch, one of the world’s largest financial institutions, men-
tioned in the Ten Investment Trends in the Next Decade that by 2030, there will be 500
billion smart devices in the world. The device generates 5,000 interactions. In the era
of the Internet of Everything, smart speakers, as a vital carrier between smart terminals,
people and cloud services, at the forefront of the development of the artificial intelligence
industry and will undoubtedly play a role in the global intelligent process.

Smart speakers started in 2014 and broke out in 2017, with more and more prod-
uct differentiation emerging and competition among industry giants becoming more
intense. At the same time, the Internet has evolved from the era of the pc Internet to the
era of mobile Internet, and now to the smart in the connected era, the marketing model
is constantly changing. The marketing model in the traditional industrial era is direct
and single, and it is mainly based on the straight-line process of “manufacturer-agent-
retailer-customer”. In the era of the PC Internet, brands began to rise Overwhelmingly,
channels, products, packages, and advertisements are all indispensable. Each indepen-
dent marketing model gradually shifts from decentralized to integrated. In the era of
the mobile Internet, the business environment has changed dramatically, and the main
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consumer groups have turned to the new generation of Internet users. “User-centered” is
the key word of this era. In today’s intelligent and interconnected era, rich cross-border
interactions between scenes and transactions, as well as full-time, all-channel, and fully-
integrated marketing models have gradually become mainstream. On-line and off-line
penetration has become a trend.

2 Development Status of Smart Speakers

2.1 Smart Speakers

Amazon released the first smart speaker Echo in 2014 in human history (Fig. 1). This
product, which uses voice interaction as the core, completely subverts people’s percep-
tion of traditional speakers. After two years of silence. In 2017, smart speaker products
had a big explosion ushered and attracted many global technology giants to enter the
market, and the market was soaring. The goal of all parties is to seize the flow of smart
speakers and create a new smart home ecosystem [1].

Fig. 1. AmazonEcho smart speaker

Comparedwith traditional speakers, smart speakers are intelligent products that cover
Internet services, information content services, and voice interaction functions. They
have mobile connection functions such as Bluetooth, Wi-Fi, and mobile networks. They
can provide radio programs, music movies, and audio books. Other audio-visual content
services also include Internet services such as information query, smart reminders, and
online shopping. In addition, it can also connect to smart homes to achieve scene-
based intelligent control. Figure 2 shows the smart speaker product lines of several giant
companies such as Amazon, Google, Apple, Alibaba, Xiaomi, and Baidu.

Fig. 2. Smart speaker product lines of several giant companies
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2.2 Rapid Expansion

According to omway cloud network omni-channel data, in the first half of 2019, China’s
smart speaker market sales exceeded 15million units, an increase of 233% year-on-year,
and sales exceeded 3 billion yuan, an increase of 149% year-on-year. Close to the whole
of 2018.

According to the global smart speaker market data report, the total global smart
speaker shipments in the fourth quarter of 2019 reached 55.7 million units, an increase
of 44.7% from last year’s 38.5million units. Among them, domestic brands such asBaidu
and Alibaba in the global smart speaker The numbers in the sales charts are dazzling.

With the popularization and development of smart terminal equipment, the smart
speaker market has become a “competitive place” for Internet giants. In 2018, the United
States also ranked first in the global smart speaker market. However, in 2019, China’s
smart speakers Vendors have captured a third of the global market share.

Table 1 shows the global smart speaker shipments in the fourth quarter of 2019.

Table 1. Global q4 smart speaker shipments in 2019

Company 2019Q4
shipments/million

2019Q4
market
share

2018Q4
shipments/million

2018Q4
market
share

Year-on-year
increase

Amazon 15.8 28.30% 13.7 35.50% 16.00%

Google 13.9 24.90% 11.5 30.00% 20.00%

Baidu 5.9 10.60% 2.2 5.70% 171.00%

Alibaba 5.5 9.80% 2.8 7.30% 94.00%

Xiaomi 4.7 8.40% 1.8 4.50% 167.00%

Apple 2.6 4.70% 1.6 4.10% 65.00%

Other 7.4 13.30% 5 13.00% 49.00%

Total 55.7 100.00% 38.5 100.00% 44.70%

2.3 Continuous Improvement

As application scenarios continue to be enriched, the product functions of smart speakers
have shifted from initial voice interaction assistants, audio resource playback, and smart
home control to life o2o services. The emergence of smart speakers with screens has
further expanded their functions to film and television resources. Playback, video calling
and monitoring, cloud albums, mini games, etc.

1. Voice interactive assistant
Voice interaction technology is at the core of smart speakers. From the most basic
mathematical calculations and voice songs, to relatively complex voiceprint shop-
ping and take-out orders, users can control smart speakers through voice. Currently,
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for voice interaction The research on the technical side has deepened, and the under-
standing and feedback of natural semantics have become more accurate. Even some
domestic manufacturers also support dialects in some regions.

2. Audiovisual resource playback
The speaker as a playback carrier supports each other with content. With the emer-
gence of smart speakers with screens, the content of smart speakers can already
cover all kinds of audio-visual resources. Take Tmall Genie CCL as an example, its
audio content is very rich, in addition to its own As the support of the company’s
shrimp music, it also cooperates with Weibo, Himalayan FM, Dragonfly FM, China
Radio and various radio stations and daily newspapers, which can basically meet
the all-round needs of users for audio content. In addition, it can be regarded as
a reduced version of “Home Theater”, in addition to cooperating with video sites
such as Mango TV, Youku, and Bilibili, it also cooperates with children’s applica-
tion companies such as baby bus, VIPkid, 51Talk, etc. to meet the different needs of
different age groups.

3. Smart home control
Smart speakers are considered as the terminal of future smart homes, which is one
of the reasons that major technology giants pay attention to them. At present, smart
speakers can already control some basic smart home equipment, such as smart light
bulbs, smart sockets, smart curtains, and smart air conditioners. Smart appliances
such as smart washing machines and smart rice cookers.

4. Life o2o service
Life services is one of the important functions of smart speakers. Users can query
related information such as road conditions, restaurants, logistics, ticketing, and
hotels by binding third-party applications such as Alipay, rookie wrappers, Didi,
and are you hungry? You can even order takeaway or order online through your
voice, and Voiceprint Shopping has brought a brand-new experience to users.

5. Other application functions
The smart speakerwith screen is similar to the reduced version of the tablet computer.
Users can use the smart speaker with screen to make video calls, as cloud albums,
for game entertainment, etc., eliminating the need for users to purchase electronic
albums, electronic monitors and other equipment, and the price is compared. Tablets
have more advantages.

2.4 Diverse Design Style

The overall product design of the smart speaker is very simple. The product form has
evolved from the initially released cylinder to a smaller and thinner form. The color of the
product has also evolved from black and white and gray to a colorful color scheme. Take
Tmall Elf as an example. The cat spirit sugar candy r incorporates pop colors into the
product, giving users a relaxed and youthful visual experience. And Tmall Elf cooperates
with Starbucks, mm beans, Pepsi, Pikachu and Doraemon and other IP companies to
cooperate with each other. The integration of different trendy elements and ai products
has broken the uniform coldness in the market. As shown in Fig. 2 and 3, the Tmall
Genie joint products are designed. And Tmall Genie and related downstream industries
have designed different colors and shapes. Silicone protective cover, which adds to the
fun of the product. Figure 3 shows the Tmall Elf protective cover.



Development Status and Marketing Strategy of Smart Speakers 557

Fig. 3. Tmall Elf co-branded products and protector

2.5 Limitations

Chinese smart speaker market is expanding rapidly, the market demand is growing
rapidly, and product blowouts are being launched. Ordinary users want to try something
new, and technology giants are racing. The Chinese smart speaker market has not expe-
rienced long foreign market training cycles. Occupy more smart home traffic entrances,
not profit-oriented, and repeatedly lower product pricing. Behind the low price, there
are also hidden shortcomings and defects of its own products and industry chain. The
limitations of smart speakers are mainly reflected in three points.

The first is the limitation of voice interaction technology. Many users experience
poor performance when using smart speaker products. The product faces problems such
as low wake-up rate, slow response speed, and weak voice interaction recognition rate,
which involves far-field recognition capabilities, continuous Dialogue functions, seman-
tic comprehension capabilities, and sound quality levels. Therefore, as the core part of
smart speakers, there is still much room for improvement in semantic understanding and
feedback.

The second is the limitation of smart speaker application scenarios. Smart speakers
are considered as the terminal of future smart homes, but smart home equipment has
not yet become widespread, and the smart home industry has not yet formed a unified
industry standard, which has led to a smart speaker that can be connected to Household
appliances are limited, which will affect the user experience. Moreover, if the smart
speaker can take care of a more diverse group of people with its existing features, its
transmission power will be further enhanced [2]. Therefore, the continued expansion of
application scenarios is still a major problem for smart speakers.

The third is the limitation of the ecological integrity of the content and services
contained in smart speakers. Different smart speaker brands are difficult to be compre-
hensive when integrating content and services and will be restricted by some brands and
copyrights. Therefore, smart speakers also need Integratemore services and applications.

In summary, smart speakers have not yet penetrated into more life scenes, and the
degree of “smartness” needs to be strengthened. So how can smart speakers tear off the
“toy” label and become the best form of smart home terminals in the future? Waiting for
optimization and improvement of smart speaker products and industry.
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3 Application of 4Ps Marketing Theory in Smart Speaker
Marketing Strategy

3.1 4Ps Marketing Theory

The 4Ps marketing theory is attributed to the combination of four basic strategies:
Product, Price, Place, and Promotion.

The product strategy mainly includes the combination and use of product-related
categories, functions, specifications, styles, quality, packaging, features, trademarks,
brands, and various services. The functional requirements of products are the most
important.

The price strategy mainly includes price-related pricing, discounts, allowances,
instalments, credit reporting, and various pricing methods and pricing techniques. Prod-
ucts will develop different pricing strategies according to different market positioning.
When pricing products, they must also pay attention to the brand. Gold content.

Channel strategies mainly include the combination and application of distribution-
related channel coverage, commodity circulation links, middlemen, outlet settings,
and storage and transportation channels, so as to form a sales network and establish
connections with consumers.

The promotion strategy mainly includes the combination and application of
promotion-related brand promotion, advertising, personnel sales, business promotion,
and public relations.

The traditional “4ps” marketing theory is still of great significance in the marketing
of smart speaker products.

3.2 Application of 4Ps Marketing Theory

As shown in Fig. 4, it is the product line of Tmall Genie.
Firstly, from the perspective of product strategy, TmallGenie’s product line is divided

into three categories. The first category is characterized by a cylindrical box that sur-
rounds the metal mesh, and the second category is a square box with a single metal
mesh. The third category is smart speakers with screens. In addition to the differences
in appearance, the functions of the three categories of products are also more perfect.

Fig. 4. Tmall Genie Product Line
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Secondly, from the perspective of price strategy, as shown in Table 2, the prices of 7
products of Tmall Elf. From the pricing, we can see that the price of cube r is the lowest,
the price of smart speakers with screen is higher, and 7 products Basically, there are
different degrees of discounts. This is the price subsidy battle for manufacturers to seize
offline smart home traffic. The target users of smart speakers are mostly post-80s and
post-90s. They aremore sensitive to price numbers and low-price promotions. Attracting
consumer attention, from the above shipments of Tmall Elves, it can be seen that the
effect of price subsidies is significant.

Table 2. Tmall Genie 7 product prices

Product line Standard price/yuan Promotional price/yuan Discount

Tmall Elf x1 499 259 0.52

Tmall Elf m1 399 399 1.00

Tmall Elf Cubes r 199 89 0.45

Tmall Elf cc 549 499 0.91

Tmall Elf in Sugar 199 149 0.75

Lynx elf ccl 499 379 0.76

Tmall elf cch 999 599 0.60

Third, from the perspective of channel strategy, Tmall Elf Smart Speakers basically
focuses on online channels, and through online promotion strategies, it attracts users and
improves the conversion rate.

Finally, from the perspective of publicity strategies, taking Tmall Elves as an
example, this article mainly explores its unique marketing strategies.

3.3 Marketing Strategy Status of Smart Speakers

Firstly, leverage marketing. Leverage marketing hides the purpose of sales in marketing
activities, integrates product promotion into an environment that consumers are willing
to accept, and enables consumers to understand and accept products in this environment.
The specific performance is through the media Exposure attracts consumers’ attention,
makes second exposure through consumers’ own communication power, and guides
market consumption through easy entertainment. Generally speaking, the carriers of
leverage marketing are relatively wide, which can be online pop, entertainment news,
social events It can also be culture, festivals, etc. [3]. Tmall Elf took advantage of
Shenzhen Satellite TV to launch the “trade-in” activity in 100 stores in 33 cities across
the country on June 2, 2018, and borrowed it on June 5. In the World Environment Day,
the topic of “10,000 pieces of used objects disposal opinions” was publicly launched
through the official Shuangwei, and the used objects collected in offline activities were
publicly processed, solicited netizens’ brains, transformed user power, and diffused
through the user’s second exposureBrand influence. Finally, the official Tmall Elf teamed
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up with Youku’s “Chief Green Environmental Officer” program to encourage users to do
their own transformation, and users have the opportunity to cooperate with the official
contracted art masters to transform. Every time a household participates in an action,
Tmall Elf officially donates to the Alxa See Foundation, combining users with charity,
making this marketing campaign endless. From beginning to end, this marketing activity
of Tmall Elf is closely centered on environmental protection, charity, etc. A hot topic
that expands the brand’s influence in a relaxed atmosphere and accessible activities.

Second, ip marketing. Driven by the information technology revolution and capital
forces, ip has become themost popular high-frequencyword and popular businessmodel
in the cultural industry. IP refers to the gathering of fan emotions through high-quality
content and has symbolic value. Content products with economic value and brand value
[4]. Tmall Genie cooperates with popular IPs such as Pikachu and Doraemon to limit
the sale of co-branded smart speakers to limit the IP economy, triggering a fan boom
and harvesting the fan economy.

Third, red envelope marketing. Red envelope marketing emerged as the Internet
giants seized the mobile payment market and the e-commerce market, with strong social
fission capabilities. Alipay’s “pulling new” and Pinduoduo’s “cut a knife” are extremely
successful red envelopes Marketing case. Tmall Elf launched the “Red envelope alarm
clock” function during Double Eleven. Users who have Tmall Elf can just say “Tmall
Elf, I want a red envelope” to Tmall Elf and set the Tmall Elf red envelope alarm. It is
open at regular intervals. Users only need to input voice to enter the red envelope, and red
envelope marketing enters the era of voice interaction. In this red envelope marketing,
the fun way to grab red envelopes through voice interaction has improved the user’s
social activity Degree, prompting users to accept voice interaction more.

4 Marketing Strategy Suggestions of Smart Speakers

4.1 Experience Marketing and Word of Mouth Marketing

Experience marketing is at the core of satisfying the spiritual needs of consumers. The
use of online social tools, listening, viewing, and participation can effectively mobilize
customers’ thinking, actions, senses, and emotions, thereby helping brand companies
expand their interaction channels [5]. In the current developed network environment,
users can participate in the exposure, release, and sale of a product in the entire process.
In the entire process, users can basically experience all product functions except tactile
through audio and visual.

Word-of-mouth marketing is regarded by modern marketers as the most viral mar-
keting model, and it is also the cheapest, most accurate, and most credible information
dissemination tool in the world today [6]. Word-of-mouth supports an industry or a
product that can maximize It attracts users and gains competitiveness. Unlike the spon-
taneous word-of-mouth communication that was spread by word of mouth in the past,
the development of the Internet today has greatly expanded the speed, breadth and depth
of word-of-mouth communication.

Smart speaker products are born in the context of the Internet. The industry should be
prepared for users to experience the integrity of the product on the Internet. The release of
a product and the market operation after the release should be carried out through social
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media and platform traffic. Dissemination and maintenance. After users experience the
real product, focus on discovering high-quality evaluation content, fermenting product
reputation, identifying product opportunities, and doing market public relations.

4.2 Internet Celebrity Marketing and Short Video Marketing

Zhang Shilong, a well-knownChinese business psychologist and behind-the-scenes pro-
moter of the influencer economy, analyzed the business logic of the influencer era: The
traffic in the hands of internet celebrities can influencemany downstream industries” [7].
Internet celebrities gradually accumulate popularity through social media and rely on
fan groups for targeted marketing. It has the characteristics of popularization, affordable
prices, and precise target groups. It has developed rapidly.

Short video marketing can be understood as a way for companies and brand owners
to use social media such as short videos for social marketing [8]. The 4g era has made the
short video industry rise, and its development speed and expansion scale have attracted
many companies and Brand attention. Short video marketing relies on platform traffic to
attract fans and output high-quality content for precise marketing, which coincides with
influencer marketing. It can be said that influencers and short video platforms mutually
achieve each other, and influencer marketing and short Video marketing complements
each other.

Smart speakers are moderately priced, and different categories are targeted at dif-
ferent user groups. Generally speaking, the focus is on post-80s and post-90s. Take the
short video platform “vibrato” as an example. 95% of its users are under 40 years old.
The target audience of the speaker fits. The smart speaker industry can take advantage of
the huge traffic of the short video platform and the influence of the influencer to output
the characteristics and convenience of the product into high-quality short video content,
so as to spread it to more users. With the help of user experience and word of mouth,
secondary fermentation of social media is achieved to achieve marketing purposes. As
shown in Fig. 5, the age percentage of Douyin users.

Fig. 5. Age proportion of people using Douyin
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5 Conclusion

From the perspective of the smart speaker itself, although there is still a certain gap
between the distance froma smart speaker and a real smart home terminal, it is undeniable
that its presence will become stronger and stronger. The smart speaker frees users’
hands in a certain degree and in certain scenarios and eyes, making the voice interaction
mode a new interaction mode among people, people and things, and things and things.
At the same time, the smart speaker also facilitates the elderly and children’s control
of household appliances to a certain extent, enriching the user’s Daily experience. In
general, the field of smart speakers is at the forefront of the development of the artificial
intelligence industry, more functional innovations have yet to be tapped by the industry
and users, and existing deficiencies will be gradually resolved as technology advances.

From the perspective of the marketing strategy of smart speakers, in addition to its
own borrowing marketing, IP marketing, and red envelope marketing, it should also
combine experience marketing, word-of-mouth marketing, online influencer marketing,
and short video marketing. Facilitating the huge traffic of short video platforms, the
stickiness of Internet celebrity fans, the advancement of user experience, and the advan-
tages of user word-of-mouth communication on the Internet, seize the upcoming 5g era,
and fully achieve the marketing purpose of smart speaker products.
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Abstract. Maritime activities, including sea transport, fishing, and marine
tourism are closely tied to the lives of many Filipinos for the Philippines being
archipelagic and consist of 7,100 islands. It is therefore natural for many Filipinos
to pursue a maritime career by attending maritime education and training (MET)
programs [1]. Filipinos used to be the leading supplier of seafarers in the global
market, however in recent years, China, Russia and other seafarer-supplying coun-
tries are pushing up their ranks. A global estimate in the demand of seafarers is
92,000 in 2020 to 147, 500 in 2025 [2]. However, in order to build the maxi-
mum capacity of Filipino seafarers, the need to provide inclusive MET as well
as the reduction of economic and geographical inequalities among the different
regions. This paper compares selectedMET institutions’ access by numbers in dif-
ferent administrative regions and presents preliminary analysis on the influence
of governance in terms of accessibility to MET.

Keywords: Maritime Education and Training (MET) · Governance · Inclusive
maritime higher education · Seafarers · The Philippines

1 Introduction

Sea transport, fishing, marine tourism and other maritime activities have been part of the
lives of many Filipinos. It can be traced on the archipelagic state of the Philippines with
approximately 7,100 islands. Hence, there is a great tendency for the Filipinos to pursue
a maritime career through the aid and service of different schools which offer a variety
of maritime courses and programs [1]. As a result, the Philippines have around 402,000
Filipino seafarers that contributed to roughly 30% of the global maritime workforce [2].

In recent years, however, the capacity of the Philippines as a leading seafarer supply
nation has been questioned. According to the Philippine Association of Maritime Insti-
tutions (PAMI), maritime higher education institutions (MHEIs) in the Philippines are
always catching up and may not be at par with other countries. PAMI stated that along
with the advancement of the country, the problem on compliance to international quality
standards is still a pressing issue [3]. The Commission of Higher Education (CHED) and
Maritime Industry Authority (MARINA) issued numerous circulars to institute MHEIs
reforms which have led to a lot of difficulties in the academic and administrative opera-
tion. These reforms sometimes resulted into lawsuits; fortunately, the Philippine judicial
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system has foundmerits in the ongoing reforms that most of the cases have been resolved
in favor the government [4]. Eventually, these reforms roll down to the student where
the increase in curricular requirements resulted to increase in tuition fees and additional
training expenses. This reforms aremostly precipitated by the EuropeanMaritime Safety
Administration (EMSA) results of evaluation inspection regarding aspects of MET that
MARINA needs to comply since 2006 [5]. Good governance measures in the admin-
istration of maritime education and training programs is included in MARINA major
action as well as collaboration with CHED specifically on the review of the existing
policies, standards and guidelines governing the Bachelor of Science in Marine Trans-
portation (BSMT) and Bachelor of Science in Marine Engineering (BSMarE) [6]. This
precipitates the issuance of numerous memorandum circulars and orders in short span
of time from CHED and MARINA since 2013.

There are seventy (70) recognized MHEIs in the Philippines; sixty-five (65) are
private institution where students paid their matriculation, training fees, sundries and
other fees. This is aggravated by the geographical situation of the Philippines being
archipelagic where those students from the regions or islands without any MHEI need
to go to Metro Manila or other big cities for their studies. The transport situation in
these areas gives so much strain in the quality of life of the populace, including labor
force, students and other commuters not just on public health but as well as in monetary
terms [7]. This resulted into the need for most MHEIs students from other regions or
even cities to rent their own lodging spaces near the institution that leads to additional
educational expenses for them.

Indeed, the importance of inclusive education is internationally recognized through
the United Nations Sustainable Development Goal (UNSDG) 4 (Ensure inclusive and
equitable quality education and promote lifelong learning opportunities for all), as well
as the campaigns by the International Bureau of Education (IBE) UNESCO. However, in
the context of maritime higher education in the Philippines, the literature often focuses
on quality education but not much on inclusive education. This paper therefore presents
a baseline study on the access to maritime higher education by regions in the Philip-
pines and examines regional gaps from the perspective of maritime higher education
governance in the Philippines.

2 Maritime Labor and the Economy of the Philippines

From 2003 to 2010, the Philippines was the biggest supplier of seafarers comprising
12.39% of officers and 21.86% of ratings worldwide [8]. In 2015, the Baltic and Inter-
national Maritime Council (BIMCO) and the International Chamber of Shipping (ICS)
summarized in their Manpower Report that China, the Philippines and Russia were on
an equal rank as the leading supply countries [9]. However, in terms of ratings, Philip-
pines remained to be the biggest supplier of ratings worldwide followed by China and
Indonesia. There is an escalating demand for seafarers which will likely continue and is
expected to rise to 92,000 in 2020 and about 147, 500 in 2025 [2]. Thus, there seems to
be a promising future for anyone who decides to become a seafarer.

Over the years, the remittances of Filipino seafarers have significantly contributed to
the development of their country of origin. In 2011seafarers remitted the total of US$ 4.4
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billion representing about 22%of the total remittances ofUS$ 19.4 billion fromOverseas
FilipinoWorkers [10]. In a study made by the Commission on Filipinos Overseas (CFO)
in 2016, Filipino seafarers infused about US $5.575 billion to the country’s economy
through their remittances. Total remittances from the seafarers alone accounted for 9.8%
of Gross Domestic Product and 8.3% of Gross National Income [11]. Bangko Sentral
Filipinas projected that the Filipino seafarers’ remittances could exceed US$6 billion
by 2018 [12]. The Philippines counts on the maritime industry as a vital component in
attaining inclusive growth and reducing socio-economic instability.

The country has a huge human capital matching the general requirements of the mar-
itime labormarket which still holds a great potential due to the growing number of vacant
officer positions on international vessels [13]. The role of the Philippines’ Government
in ensuring conformity with the requirements of the International Convention on Stan-
dards of Training, Certification and Watchkeeping (STCW), 1978 and its Amendments
in turn makes the Filipino seafarers more responsive to the needs of the industry thereby
maintaining their global competitiveness [10]. The Philippines is expected to flourish
further if the regulating government agencies will continue to strengthen its on-going
procedures of ensuring the compliance of schools in the prescribed standards [11]. In
additional, the need to provide an inclusive MET as well as tap the maximum potential
of the different regions is necessary to maximize the full capacity of Filipino seafarers.

3 Maritime Higher Education in the Philippines

There are academic institutions and training centers called Maritime Education and
Training Institutions (METIs) that provide education and training to those who want to
pursue a seafaring career in the maritime industry. The METIs are governed by three (3)
government organizations namely, the Maritime Industry Authority (MARINA), Com-
mission onHigher Education (CHED), and Technical Education and Skills Development
Authority (TESDA) [9]. By the virtue of the MARINA Act [17], governance of MHEIs,
MTIs and technical or vocational institutions shall be overseen byMARINA in reference
to compliance with the requirement with the STCW convention as amended.

Lately, by the virtue of the ExecutiveOrderNo. 63 further strengthening the authority
of theMaritime Industry Authority as the single maritime administration for the purpose
of implementing the STCW convention as amended [18]. CHED and MARINA now
co-releases the Joint CHED-MARINA Memorandum Circular (JCMMC) that covers
the guidelines on joint monitoring of maritime education programs to strengthen the
implementation of STCW Convention and its amendments requirements. In addition,
the EO # 63 directed all the government agencies to cooperate with Marina in the
implementation of STCW regulation, this can be clearly construed that any regulatory
action leading to improvements of maritime education can be easily implemented with
less any operational or regulatory obstacles.

3.1 Inclusive Education: The Case of Filipino Seafarers

Inclusive education is about ensuring access to quality education for all students by
effectively meeting their diverse needs by effectively meeting their diverse needs in a
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way that the students can participate in the education program in a responsive, accepting,
respectful and supportive manner [20]. In the Philippines, the problem with inclusive
education mostly focused on two things: equipment and teacher’s capability, this could
be one of the reason why many teachers in the Philippines doubt their capability to teach
in an inclusive school [21]. In maritime higher education, inclusive education is written
as part of CHED-MARINA statement of policies by quoting the Philippine constitution
that it is a right of every citizen to quality education and by recognizing that promoting
and protecting the quality maritime education is a matter of national interest and an
international obligation being a party and signatory to STCW convention as amended
[19].

3.2 The Quality Tertiary Education Act of 2017 and UNSDGs

The UNSDG Goal 4 evolves on the principle that education is a fundamental human
right and an enabling right. Each country must ensure universal access to inclusive
and equitable quality education and learning, for all its citizens. Education implies an
inclusive process of public policy formulation and implementation. Every citizen has all
have important roles in realizing the right to quality education and the role of the state
is essential in setting and regulating standards and norms [22].

In response, The Philippine congress passes the Republic Act 10931 also known as
the Universal Access to Quality Tertiary Education Act of 2017 which declares “that
higher education is an alienable right of every of every Filipinos and it is the policy of
the state to protect and promote the rights of all students to quality education at all levels
and the state must make steps to make such education accessible to all” [23], Sect. 2
declares that:

…“the state hereby recognized the public and private higher education institutions
and technical vocational institutions in the educational systems and the invalu-
able contributions that the private tertiary schools have make and will make to
education for this intent the state shall:

a) Provide adequate funding and such other mechanisms to increase the partici-
pation rate among all socio-economic classes in education…

Subsequently, guidance was issued by CHED in December 2016 for the implemen-
tation of free tuition for SUCs. CHED further states that the law will incrementally
improve enrollment rates and will help free up financial resources for other expenses
and needs of students. In broader perspective this will eventually increase the available
income of families [24].

4 Methods

The article is based on the proposed study and pilot testing that was conducted from
March to December 2019. It adopted a quantitative approach to determine if needed
there was a gap in the inclusive maritime higher education in the Philippines. For the
enrollment figures and the number of MHEIs within the administrative regions of the
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Philippines, a request was made for the respective CHED regional offices. Eight regional
offices representing 53MHEIs respond to the requestwhile theCHED-Office of Products
and Standards Development (CHED-OPSD) responded with the complete list of all the
MHEIs enrollees and graduates for the school years 2016-2018. These two sets of data
give the freedom to compare the records received from CHED regional offices and
central office. Secondary data was also obtained from CHED-Knowledge Management
Division that provides statistics informatics achieved statistics on higher education data
[25]. The data obtained were the regional enrollment, tuition fees, salary rates and food
threshold to determine if there was indeed a gap in the inclusive access to maritime
higher education programs in both private and public MHEI. Data on the employment
rates, food threshold and tuition fees was obtained from NWPC, PSA and individually
posted MHEI’s websites.

5 Findings

To summarize the findings, the enrollment figures and the number of MHEIs within the
administrative regions of the Philippines are shown in Table 1. The member of MHEIs
and enrollment on different region shows that only four (4) regions namely Regions III,
VII, VIII and IX, has public MHEIs constituting 6,032 students or just 7.5% enjoyed
the privilege of free education as per Republic Act no. 10931.

The table also presented those two (2) regions, Cordillera Administrative Region
(CAR) and Autonomous Region in Muslim Mindanao (ARMM) the two regions by
the Philippine Constitution due to majority of ethnic population and distinct historical,
cultural heritage, and economic and social structures, there are noMHEI in these regions.
It is also worthy to note that the minimum monthly earners cannot afford to enroll their
children into the private MHEIs because of the need for tuition fee and other basic
subsistence needs. Data on the employment rates, food threshold and tuition fees were
obtained fromNWPC, PSA and individualMHEIs posted websites. Data were posted on
the table, the sums and average were analyzed and compared to determine if each create
a gap in inclusive maritime higher education. Also, in reference to the data presented, it
was evident that there is a congestion of students in some regions. With this, the faculty
to student ratio and the laboratory to enrollment ratio were stretch to the limit, thereby
giving challenges to theMHEI administration and governing bodies to properly evaluate,
monitor and implement policies and guidelines for the MHEIs.

The most significant finding emerged in this study is that some regions (CAR and
ARMM) constituting millions of population have still a gap in inclusive maritime higher
education, although it considers as an aspiration ofmanyyounger generations. Even there
are other higher education institutions in their region, none offers maritime education.
Therefore, the students in this place need to enroll in other regions in order to study
maritime higher education, because of their financial burden on their studies is increased.
Also, only four (4) regions have public MHEIs where students can enjoy the free tuition
and the rest have to enroll on private institutions and take the burden of paying tuition
fees. It was also found out that the gap between the family food threshold and the
minimum salary scale is low that leaves maritime education beyond the capacity of
minimum earners family.



570 C. del Rosario and M. Kitada

Table 1. Philippine MHEI Enrollment Rates, Tuition, Salary Rates and Food Thresholds CY
2018 (Source: Authors’ analysis based on the data from Philippine Statistics Authority (PSA),
NationalWages Productivity Commission (NWPC), Commission onHigher Education – Regional
and Central Offices)

Region Population MHEI Enrollment Average
tuition fee
per month

Monthly
minimum
wage rates

Food
thresholdPublic Private Public Private

I 5,026,128 0 6 0 7304 2720 8,500 9,015

II 3,451,410 0 2 0 1708 2720 10,500 8,480

III 11,218,177 1 6 1581 4112 3450 10,500 9,071

IV-A 14,414,774 0 7 0 5941 5400 10,000 9,565

IV-B 2,963,360 0 2 0 904 5400 8,000 7,954

V 5,796,989 0 5 0 3347 4000 7,750 8,319

VI 4,477,247 0 8 0 12330 3700 9,875 8,304

VII 6,041,903 1 6 2094 16177 3425 10,100 8,828

VIII 4,440,150 1 0 1054 0 640 7,875 8,532

IX 3,629,783 2 1 1303 963 600 7,900 8,700

X 4,689,302 0 3 0 2113 3700 9,125 8,550

XI 4,893,318 0 4 0 3940 3000 9,900 8,877

XII 4,545,276 0 1 0 1623 3000 7,775 8,380

XIII 2,596,709 0 2 0 744 3400 8,000 8,623

NCR 12,877,253 0 12 0 13550 5850 13,425 9,848

CAR 1,722,006 0 0 0 0 0 8,750 8,616

ARMM 3,781,387 0 0 0 0 0 8,125 9,565

Philippines Total 80,788 Ave 3,643 Ave 9,182 Ave
8,804

6 Conclusion and Recommendation

The Philippine administration is exerting efforts to ensure that inclusive maritime higher
education is within the reach of themajority of its population. This is strengthened by the
passing of the Universal Access to Quality Education Act and the consonance with the
UNSDG, in particular Goal 4 where the Philippines as a member State must endeavor
to conform. More importantly, the right to quality education is where policy of Joint
CHED-MARINA Memorandum Circular is underpinned.

At present, however, not all regions are equal in terms of access to public maritime
education institutions or even a maritime institution in their region which brings gap
to inclusive maritime higher education. Also, if MHEI is present the matriculation fee
is beyond the reach of families within the poverty line. To arrest this gap, a regional
public MHEIs and/or widely disseminated subsidy not only on tuition fee but as well
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as miscellaneous/living expenses from must be considered to bridge the gap and assist
those without access or with harder access to maritime higher education.

Likewise, an assistance to the MHEIs in regions where concentration of students
must be considered not only in terms of supply and logistics but also in academic
research and development. Also recommended is the strengthening of regional maritime
higher education governing bodies that shall focus closely on the needs of MHEIs and
students on local levels. Strengthened regional governance in turn may encourage exist-
ing college/universities to offer maritime higher education programs through academic,
technical and other logistical assistance.
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Abstract. Research on work and gender identity is still scarce in different occu-
pational groups. This study focuses on seafaring professions on cargo ships where
women’s representation remains low globally. Various gender-related challenges
associated with work on board faced by women were reported; however, it is not
well understood howwomen seafarers cope with the transition from ship (work) to
shore (home) in terms of their gender identities. Based on 36 in-depth interviews,
the research found that women’s gender identities may be conflicting when mov-
ing from ship to shore. During vacations, the cases revealed negotiation of gender
identities in their local communities ashore. Such extra challenges for women
affected their seafaring careers. The study identified a lack of understanding and
support of complex socio-cultural issues concerning women seafarers ashore.

Keywords: Gender identity management ·Women seafarers ·Maritime
industry · Place/Space · Gender roles

1 Introduction

Maritime transport workers are traditionally men while women’s participation in mar-
itime labour remains low.Women seafarers represent only 1% of the total seafaring pop-
ulation [1] and this figure has not changed in the last 27 years [2]. Barriers to working on
board have been reported, for example, access to training, gender discrimination, sexual
harassment, work-life balance and lack of role models and mentors [3]. Most studies on
women seafarers focus on either education or workplace; however, their experience in
shore communities is rarely discussed.

This paper addresses how women seafarers experience their transition from ship to
shore and how their gender identities are managed in the shore community. The study
is contrasted with the previous research on women seafarers’ shipboard identity man-
agement [4] and focuses on their challenges ashore. When women seafarers work on
board, in many cases with all male crew, their gender identities may be negotiated,
constructed, maintained, and reproduced in order to adjust themselves to the work envi-
ronment [4]. What will happen when women sign off the ship and return to their shore
community where the gender ratio is fairly equal, unlike on ships? What does a place
like shore mean to them? In order to investigate these questions, 40 in-depth interviews
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withwomen seafarers were conducted internationally. This paper presents the key results
from a qualitative analysis using the software Nvivo.

The paper is structured as follows: Sect. 2 discusses gender, identity, and place;
Methods used in this research are detailed in Sect. 3 and the key findings are presented
in Sect. 4; Finally, the conclusions are in Sect. 5.

2 Gender, Identity, and Place

Linda McDowell published a book called ‘Gender, Identity, and Place: Understanding
Feminist Geographies’ in 1999 [5]. According to her work, places aremore than physical
or spatial surfaces, but in fact codify “proper place” for each gender. As a consequence,
some men or women may be disqualified from a certain place because of their sexuality,
ethnicity, nationality or class. Becoming “out of place” creates uncertainty for people’s
identities [5]. Her work is influential in the contemporary societal challenges where
people are increasingly mobile for work and some migrations are forced by wars and
conflicts, climate change, and other factors [6].

In this context, seafaring is an occupation in which seafarers regularly cross the
boundaries of two places: ship and shore. The norms and values on ships reflect hege-
monic masculinity where women tend to be excluded as the male place disqualifies
women [4]. However, in this challenging work environment, women seafarers exist,
though not many. Women seafarers are the minority among the crew [7] as their repre-
sentation is considered to be 1% [1]. Women as a minority in the workplace have been
documented in various male-dominated occupations, in particular Science, Technology,
Engineering andMathematics (STEM) fields [8]. In such a place, occupational identities
as well as gender identities are constantly being negotiated and re-shaped [4, 8].

A previous study identified that women seafarers managed their gender identities
while on board [4]. Their gender identities appear to be in conflict with the norms and
values characterised by masculine culture on board. On the other hand, very little is
known about women workers’ identity issues ashore. Gender identities managed by
women seafarers while on board may encounter different kinds of conflicts when they
come ashore. Do women seafarers who have moved from shore to ship find themselves
finally moving back from “improper” to “proper” place?

3 Methods

The study followed a qualitative research approach commonly used in feminist research
[9]. Qualitative in-depth interviews were conducted by snowball sampling. Due to the
scope of the research investigating the identity issues ofwomen seafarers in the extremely
male-dominated workplace on board, the data collection focused on women in marine
operation departments of cargo ships.

In total, 36 women seafarers were interviewed: German (n= 11); Ghanaian (n= 1);
Japanese (n= 2); Polish (n= 1); Portuguese (n= 9); and Swedish (n= 12). Interviews
were audio-recorded and transcribed by the researcher. Transcribed data were analysed
by the qualitative software, Nvivo.
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4 Findings

In this short paper, women seafarers’ identity management ashore is discussed in two
shore-based periods: in port and on vacation. Seafarers oftenwork on vessels fromweeks
to months. When the ship arrives at port, duty officers remain on the ship to handle
loading/unloading of cargos. The rest of the crew may be permitted to visit ashore near
the port, usually for several hours. A vacation refers to a proper shore leave between
voyage contracts, which often lasts weeks to months.

4.1 In Port: Retrieving Femininity

For all seafarers, a shore leave in port means more than access to shops and restaurants;
it means psychological well-being. In the case of women seafarers, it can provide an
opportunity to maintain their feminine identities which could potentially be suppressed
in the male-dominated shipboard space. A Swedish deck officer, Sofia, felt that her
femininity was retrieved by wearing make-up when she went out for a short shore visit
in port:

Only time I feel like a woman when I am aboard is when I put up my make-up
and go ashore. (Sofia, Age 25, Junior deck officer, Swedish)

However, their brief joy in being feminine could attract male colleagues’ attention
with unwanted comments, as illustrated by a German Deck officer trainee, Gloria:

When you go ashore, then you took out your normal clothes. That is normal. But
also when I wear my normal clothes, then they looked at me, “Hey, what is going
on?” He knows who I am and what is wrong? Then they told me “Oh you look so
nice.” Then you feel you are like a “thing”. What happened? I am still Gloria and
I am a student here. Not a girl who wants to have a relationship to somebody in.
This is what I hate. (Gloria, Age 22, Deck officer trainee, German)

A shore leave in port requires women seafarers to cross the border from a male-
dominated ship to a gender-balanced shore. At this border, women tended to experience
discomfort in being stared at or having their feminine appearance commented on.

4.2 On Vacation: Negotiating Gender Identities

Unlike port visits, longer shore leaves provide a variety of opportunities to visit favorite
places andmeet friends and families. Though it is still temporary, women seafarers are no
longer strangers in port but often have expected roles in relationships with their families
and/or lovers. A German deck trainee, Marina, explained how difficult it was for her to
show emotions and care to her boyfriend ashore:

Because two weeks ago, I came back from the vessel. So uh, actually in the
relationship it is the most difficult thing. Because on the vessel, I always have to
make my way for myself. So I never showed my emotions and feelings, anything.
… Then you are coming back and there’s somebody you have to take care. You
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have to show your emotions. And you also want to show your emotions, but it is
not so easy, because you are not so used to it any more. (Marina, Age 22, Deck
officer trainee, German)

When women seafarers spend their careers at sea, their behaviors and attitudes could
be influenced by the maritime professions, which might cause some communication
problems with shore-based people. A Swedish deck officer, Norah, explains:

I encounter problems sometimes with both men and women that feel insecure in
relation with me, because I am not perhaps predictable in a way that more confined
personality would be. (Norah, Age 43, Senior deck officer, Swedish)

Further cases were reported by mother seafarers who had difficulty making them-
selves feel like mothers when they returned from ship to shore. One of the examples was
the retired radio officer, Rose, from Portugal who shared her challenge in feeling like a
mother:

I got a job shore-side, starting a new time. And the youngest one is 6 years old.
(…) For this one, I feel myself as a mother, because I was emotionally going on.
The other ones…well…they were born and then I saw them in ten years old….
It’s very strange because in some ways, I am not exactly a mother. Sometimes I
am the oldest sister or even the sister around their age. So, we have problems with
them making myself feel as a mother. (Rose, Age 45, Radio officer, Portuguese)

Because of a long absence at sea, a Ghanaian Captain, Sisi, also encountered a
problem with her children, who did not see her as a mother, and eventually she decided
to leave the sea. Sisi explained:

When you tell them to do something, they have to go and ask their father. I was
jealous, you know. How? If I told them to do something, why should they go? And
if they want to cry, they go to their father to cry. You know. Why not come to me?
I am your mum!

(Sisi, Age 52, Captain, Ghanaian)

Such conflicts in women’s gender identities are rarely shared and often individually
coped with. To promote maritime careers to young women, it will be helpful to establish
a support system through school, employment, and professional networks.

5 Conclusions

The research found that some women seafarers experience challenges in relation to their
gender identities when shifting from ship to shore. Narratives derived from the interview
data depicted how women seafarers’ gender identities were in question between two
places: ship and shore. The paper analysed their challenges in two shore settings: in
port and on vacation. A short port visit provided a temporary opportunity for many
women seafarers to display their femininity by using makeup and feminine clothes. On
the other hand, a vacation seemed to require a degree of negotiation in their gender
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identities as their gender roles in the shore community might carry expectations in
relation to their families, friends, and lovers. Their shore-based community can become
an “improper” place for somewomen seafarers. Inmany cases, suchwomen’s challenges
were individually coped with as they perceived that no one could understand them. In
this study, the lack of understanding and support of complex socio-cultural issues related
to women seafarers ashore was identified. Such extra challenges for women may affect
their seafaring careers. A support system through school, employment, and professional
networks would be helpful in terms of attraction and retention of women seafarers.
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Abstract. In times of digital transformation and often-disruptive markets, com-
panies have to continuously optimize their existing business models and at the
same time promote new products and services as well as organizational structures
and working processes. Human creativity in combination with artificial intelli-
gence and cognitive systems are key enablers for organizations to optimize their
business and better predict and control their innovation processes. Optimized sym-
biotic interaction between humans andmachines needs amethodological approach
in order to design and evaluate enhanced innovation processes for generating new
ideas and implementing innovative hybrid working scenarios. In this paper, the
authors present key elements for the optimization of innovation processes based
on established creativity techniques and potentials of cognitive systems.

Keywords: Artificial intelligence · Cognitive systems · Creativity techniques ·
Design methodology · Human-machine collaboration · Hybrid activities ·
Innovation methods · Symbiotic interaction

1 Introduction

Nowadays, the competitiveness of companies more and more depends in particular on
their innovative strength. Due to ongoing digitalization, shorter innovation cycles and
disruptive markets, companies have to question established processes and structures,
including their own products and services as well as business models, constantly devel-
oping them further and, if necessary, fundamentally revising them. The basis for this is
the analysis, integration and transfer of knowledge – as the central asset of the future
– within companies and in cooperation with partners. New technologies, algorithms,
interconnectedness and big data are reshaping our working world and business from the
ground up. Not only the integration and utilization of innovative technologies and busi-
nessmodelsmatter, but it is essential to understand the interdependencies and impacts on
the fundamentals of innovation management – the interaction between the determinants,
technology and people [1, 2].
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2 Current Creativity Techniques and Systems

Research on innovation puts creativity at the heart of business [3]. The success of new
product development efforts depends to a great extent on the creativity of the underlying
ideas. Creativity is commonly defined as the production of new ideas (“Exploration”)
that are both original and valuable, and innovation is the implementation of these ideas
into new products and processes (“Exploitation”). Hence, creativity is viewed as the first
stage of an innovation process, followed by implementation. [4] Creativity techniques
can contribute to stimulating thought processes in the search for solutions and towidening
the range of solutions. These can thus increase the probability to find an optimal solution
for a given task. The difficulty lies in developing exactly the ideas that drive companies
forward and can also be implemented by employees. Here the problem often is not
quantity, but quality [5].

Generally, there are five types of common creative techniques. These can briefly be
characterized according to the following formative idea-generating principles:

• Free association techniques: Mutual free association in the group;
• Structured association techniques: Mutual association in the group within a given
structure;

• Confrontation techniques: Confrontation with unproblematic aspects. Elements of the
creative process for generating ideas are recreated;

• Configuration techniques: Systematic modification and confrontation;
• Imagination techniques: Developing of inner images.

During application the strict separation of the divergent phase (idea generation) and
the convergent phase (idea evaluation and selection) must be observed for all creativ-
ity techniques. In the 1990s, computer programs have already been developed for the
application of creativity techniques, which can provide assistance e.g. in the recording,
analysis and evaluation of ideas. However, these were often limited to the processing
and visualization of the human input. Understood as from human input dependent, the
following key promising potentials and basic restrictions of the respective techniques
overall can be identified from the authors’ point of view as presented below:

Key promising potentials:

• Identification anddetermination of current and future-oriented needs and requirements
based on intuitive association;

• Bringing in ideas regardless of their value or applicability and easily picking up and
combining them;

• Networked thinking due to interdisciplinary composition of the participants and
through the involvement of external experts;

• Consideration of a multitude of factors with influence on new products, services or
business models;

• Improving transparency and acceptance of new solutions through joint development.
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Key basic restrictions:

• Lack of innovative approaches, newness and uniqueness (participants only looking at
the problem from one perspective, working on one solution only or ideas often very
close to already existing and solutions and easy to realize without any revolutionary
changes);

• Danger of excessive systematization for systemic pronounced techniques;
• Subjective objectivity of participants (one person’s behavior can affect the ability of
the entire group to act creatively);

• Necessity of guidance to change thinking style due to little prior experience of the
participants from educational back-ground of making decisions based upon openness
and risk taking;

• High expenditure in personnel, organizational and time terms.

In order to overcome the restrictions of common creativity techniques, agile prac-
tices with the creation of self-reliant, self-managing teams have been promoted in a
targeted manner complementing the traditional organizational structure. In this context,
interdisciplinarity plays a major role in the performance of such teams and its exchange
must be recognized, established and filled with new life as an innovation driver. Small
steps that build on each other with manageable risk and resource deployment help to
gain experience, build competencies and find out what works for companies.

For this, development methodologies are commonly used in creative and innovative
professional settings. By applying “Design thinking” human users can go beyond the
typical “analysis – design – implementation – testing” process, to reinterpret it with the
“emphasize – define – ideate – prototype – testing” [6]. Scenario methods, as a further
example, lead to holistic stories illustrating visions of possible futures or aspects of
possible futures for new products, services or business models [7]. Furthermore, gami-
fication can serve as one possible way to support collective creativity since it increases
amusement, engagement and immersion in activities [8].

With the complexity of problems transcending the individual human mind – com-
putational systems supporting collective creativity on the basis of artificial intelligence
(AI) technologies are developed performing creative tasks in collaboration or isolated.
Such creative systems can enable a wide range of tasks with similarly wide variety of
roles for human participants (Fig. 1).

There are three main strategies emphasizing the role of humans in creative systems:
(a) fully autonomous systems, (b) creativity support tools, and (c) co-creative systems
shortly presented below [9]:

• Fully autonomous systems are built to generate creative artifacts that are judged by
users to be creative. These systems are based on a variety of technologies, from corpus-
trained statistical learning techniques, to production rules, to evolutionary approaches
or planning based systems, all designed to produce output that is judged as creative
by some evaluation process.

• Creativity support systems are tools and applications that are built in order to support
the user’s creativity. These can be defined as tools that develop the creative thought
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Generate creative

artifacts

Build tools to

Support user´s creativity

Co-Creativity

HCI researchers build tools
that support user´s creativity

AI researchers build algorithms
that generate creative artifacts

HCI and AI researchers build
tools to support co-creation

Fig. 1. Main trends in creative systems [9]

of users and allow them to be both productive and innovative supporting simplicity,
wide range of exploration, and different paths and styles.

• Co-creativity enables that computers and humans collaborate with each other to build
shared creative artifacts. It involves different types of collaboration (e.g. division of
labor, assistantship or partnership) between multiple parties where at least one of
the parties is an AI agent. In these systems, each agent has to perceive other agents’
contributions and express its own creative ideas through autonomous action.

In co-creativity, there are more than one participants contributing to the creative
process, but often the specific contribution of each participant cannot be delineated
[10]. Especially co-creative systems in the author’s opinion promise considerable added
value in generating ideas and solving problems combining the strengths of humans and
computational systems based on AI.

3 Towards Innovation Management of the Future: Symbiotic
Interaction

Companies must continuously optimize their existing business models, at the same time
allow, and promote new products, services and organizational developments. Neverthe-
less, how can this balancing act between efficiency and flexibility and between strategic
and operative activities be achieved? New technologies, such as data analytics, cognitive
systems and AI, as well as data-based business models and platforms, are changing our
value creation systems from the ground up. It can be approached as disruption in a very
dedicated way. And disruptionmeans that everythingmust andwill be completely differ-
ent, completely new afterwards. Companies therefore need to contribute to overcoming
the diverse challenges by means of innovations.

Whether manufacturers, logistics companies or health care organizations: digital-
ization is penetrating more and more areas and changing the tasks and activities of
workers [11]. Rule-based and repetitive tasks are increasingly performed or supported
by machines, e.g. by usage of assistive exoskeleton robotics [12] or intelligent language
assistants. However, this applies not only to blue-collar workers, but also many areas
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of the white-collar workers’ work also leading to a considerably change in innovation
– both in strategic and operative perspectives.

It is therefore foreseeable that the need for new forms of human-machine collabora-
tion will increase considerably heading for a new division of labor and within innova-
tion processes between people and technology according to specific strengths. Learning
algorithms and big data in combination with human creativity enable organizations to
optimize their business and better predict and control their processes and applications
[13]. Corporate information, which in the past was mainly based on human knowledge
or only accessible digitally in limited ways, now can be captured, shared and enriched
via co-creative computational systems and assistive technologies can increase human
capabilities and productivity (Fig. 2).

Fig. 2. New rules for human-machine interaction and collaboration

However, optimized interaction and collaboration between humans and machines
still needs further research in order to design and evaluate enhanced innovation processes
for generating new ideas and implementing innovative hybrid working scenarios based
on a methodology representing the main objective of our research work. The hybrid
approach as the core of this methodology is as follows: “hybrid” means that human and
technical intelligence are acting in a co-creation. The identified key questions underlying
the methodology and supporting the design of the specific innovation process are as
follows:

• What are the main criteria for the specific strategic or operative innovation process
(aims and metrics)?

• How can innovation in the specific phase be supported (creativity tech-
niques/innovation methods and/or computational tools)?

• What is the impact of AI in the specific innovation process (development and/or
application)?

• Which actor dominates the evaluation (humans or technical systems/agents)?
• What is the suitable structure (successive or collaborative)?
• Between which innovation phases feedback is appropriate for the purpose of
continuous process improvement and how is it designed?
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4 Conclusion and Future Work

The digital transformation of strategic and operative processes by the establishment of
new hybrid forms of human-machine interaction and collaboration represents a pioneer-
ing development,which is still at the beginning. Themethodology to be developed should
make a significant contribution to raising existing potentials and enabling companies to
realize them in a demand-oriented and comprehensible way.
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Abstract. This paper presents an empirical study based on the business game
simulation method to investigate relationships between gamified metrics-based
information provisioning on the shop floor, operational performance and work
motivation. For this purpose, we transferred our human-centered performance
management approach from previous research into an assembly application sce-
nario. This scenario framed the study design contentwise using themethod of busi-
ness game simulation. To this point, we conducted the developed business game
amongst 135 trainees in technical vocational schools in Germany. Initially, the
obtained data is evaluated with respect to operational performance using descrip-
tive statistics. The findings provide first evidence that metrics-based information
provisioning might positively affect operational performance in terms of reworks
and errors compared to no information provisioning.

Keywords: Human-centered · Sociotechnical · Production systems ·
Performance management ·MES · Industry 4.0 · Internet of production

1 Introduction

Industry 4.0 entails the digitalization and interconnection of key technologies, cyber
physical systems and the human factor in sociotechnical production systems [1]. With
the concomitant change of the organization ofwork in such systems, the demand for com-
prehensive information provisioning increases – particularly in direct areas such as the
shop floor [2]. In this regard, available data on operations has to be adequately processed
in order to generate insights for shop floor personnel, i.e., workers and supervisors.More-
over, both personnel groups need to be motivated and empowered to use these insights
efficiently [3]. With respect to related work, literature review in our previous work [4]
showed that neither approaches to shop floor management (e.g., information boards),
nor performance management systems (e.g., key performance indicator systems), nor
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gamification applications are designed to deliver comprehensive and motivating infor-
mation to the shop floor level. To address this issue, we developed a human-centered
performance management approach in form of a gamified metrics-based dashboard,
which we briefly present in Sect. 2. Using manual assembly as an application scenario
for our approach, Sect. 3 presents the design of an empirical study to investigate effects
of information provisioning and gamification with regard to operational performance
and work motivation. Section 4 comprises preliminary study results in terms of descrip-
tive statistics. Section 5 closes with a conclusion and implications for the research in
progress.

2 Human-Centered Performance Management

In our previous articles [4, 5], we developed a human-centered performance manage-
ment approach as an integral module of manufacturing execution systems (MES). The
approach and its technical realization are briefly described in the following. Next, we
present an application scenario, which serves as a basis for the study design.

2.1 Approach

The human-centered performance management approach comprises information provi-
sioning based on a key performance indicator system (KPI) and their graphical visual-
ization on a digital dashboard – optimized for mobile device view. Additionally, a widget
with a team leaderboard can be added to create a gamified version. The KPI system is
based on a survey study and structured according to the hierarchy of the integration
model described in norm IEC 62264. Two versions, i.e., for workers and supervisors,
were developed to address the specific underlying information needs. Visualization of
data was realized as amobile dashboard using literature-based design principles. Finally,
we propose a points-based team leaderboard as gamification element to be incorporated
in the approach as this has been shown to be particular applicable in production environ-
ments. Technical realization of the approach is based on a client-server architecture and
comprises three modules: data collection, data consolidation and analytics, visualiza-
tion. The latter represents the client and is realized as a web application. The server-side
back-end comprises the first two modules and relies on the generic architecture of MES.

2.2 Application Scenario

MES systems are already used inmany areas of production today. However, the assembly
process as an essential step in value creation poses specific challenges related to MES
deployment. Assembly is characterized by high manual effort with either repetitive and
identical work tasks (e.g., batch or continuous production) or highly complex operations
decisive for individualization (e.g., discrete production) [6]. This requires both efficient
process design and comprehensive worker guidance. The latter is particularly difficult
withinmanual assemblywith focus onmanual task performance [7]. A large part of com-
panies does not employ IT systems, i.e., MES, to collect and process assembly-specific
data automatically and near real-time. Hence, information transparency is limited and
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its provision back to the shop floor delayed [8]. These challenges support the assump-
tion that MES is capable to make an essential contribution to operational performance
in manual assembly. Hereby, operational performance is defined by a target system
with conflicting dependencies on quality, costs and adherence to delivery, which are
all subject to assembly complexity, i.e., function of variant diversity and lot size [9].
In a discrete manual assembly scenario, our proposed MES module incorporating the
human-centered performance management approach becomes relevant once an order or
operation has started. Through metrics-based information provisioning in a visualized
form, it is ensured that both workers and supervisors are comprehensively informed
of the current process step, the overall status of the assembly process and the target
achievement. On that basis, we present two hypotheses:

• H1: Application of our proposed MES module increases operational performance as
well as the work motivation of workers (supervisors respectively).

• H2:Application of our proposedMESmodule including additional gamified elements
intensifies the effects on performance and work motivation.

3 Empirical Study

This paper focuses on a problem with practical relevance and implications. As such, we
adopt the research process of applied science by Ulrich [10]. In order to test the hypothe-
ses fromSect. 2.2, we employ the business game simulationmethod. Themethodological
approach is presented hereinafter. Current results are limited to the worker version of
the MES module and focus on operational performance effects.

3.1 Research Approach

By definition, a general-purpose business game is a highly complex synthetic environ-
ment. Its underlying objective is to offer an authentic situation to engage the subjects
in a simulated experience of the reality [11]. As business game simulations strive to be
as realistic as possible, the behavior observed may be generalized. Compared to labo-
ratory experiments, business game simulations achieve both higher fidelity and external
validity [12]. The main criticism posed on business games created for research purposes
is oversimplification of real world interactions. Most research designs only involve a
single subject facing rather uncomplicated problems. Furthermore, it is criticized that
the practicing of the business game situation, e.g., familiarization and use of certain
game elements, consumes a large portion of the restricted time for study conduction.

3.2 Research Design

The research design comprises the game setup, treatment groups, subjects, procedure
and pre-test. These aspects are presented in the following.

Game Setup. The business game is based on the application scenario presented in
Sect. 2.2. In particular, we consider a manual assembly line with three subsequent work-
stations for 25 assembly variants of ‘Fischertechnik’ miniature trucks (test object). Four
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modules, i.e., platform, mounted applications, chassis and special equipment, with two
to four different components per module characterize its generic structure. Further, each
product is customized in terms of component numbers. As the total number of compo-
nents ranges from 18 to 36 components per truck, also the complexity varies. This is the
only determinant of variant complexity as the assembly of the components relies solely
on plug connections. Based on this, we divided the variants into two complexity classes
using the median value (30) of components. The assembly line is structured as follows.
The first workstation includes order entry and material supply. The sequence of orders
is randomized in terms of complexity classes. Further, each order contains exactly one
test object variant. Material supply is realized with a small-parts shelf that contains all
components of the test object. The remaining workstations both constitute an assem-
bly area as well as storage spaces for incoming and outgoing orders. Assembly of the
modules ‘platform’ and ‘mounted applications’ is assigned to the second workstation;
assembly of the remaining modules takes place at the third workstation. Each worksta-
tion is equipped with a tablet device showing a treatment screen. Finally, the game setup
provides a quality control section where the final test object is checked for completeness
and accuracy. The game’s objective is given by the definition of operational performance
presented in Sect. 2.2. Execution of the game requires participation of three subjects.
Additionally, two examiners, i.e., research associates, are required for conducting the
simulation. One examiner is responsible for quality control; the other examiner observes
the subjects using a standardized observation sheet.

Treatment Groups. Investigation of the presented hypotheses requires three different
treatment groups: (TG1) reference, (TG2) metrics-based information and (TG3) gam-
ification in addition to metrics-based information. The three groups differ only in the
content displayed on the tablets. In all other aspects, the game setup is identical. Sub-
jects of TG1 receive a plain screen with buttons for order registration and data entry for
rework. The screen of TG2 includes the operational worker dashboard with widgets that
visualize the KPIs lead time, rework rate, error rate and the current output number of
finished test objects. These KPIs are presented together with static benchmark values
calculated from pre-test averages and aremeasured on team level. TG3 receives the same
dashboard as TG2. In addition, a team leaderboard widget was included. A maximum
of three points is awarded per test object, i.e., one point each per object finished, object
finished without any errors and object finished faster than the benchmark. Earned points
are added up to determine the leaderboard position.

Subjects. The study targets manufacturing shop floor workers, i.e., personnel directly
involved in the execution of operations. Our sample is based on trainees with at least
two years’ shop floor experience.

Procedure. The procedure of the business game simulation includes four subsequent
phases. First, the introduction phase serves to welcome the subjects. This includes a
brief presentation of general information about the business game as well as the random
assignment of participants to the workstations. Additionally, a treatment is randomly
assigned to the group. Next, the familiarization phase explains the game setup as well as
the underlying rules using a standardized video of approx. 5 min. Additionally, 5 min are
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granted to the subjects to familiarize themselves with the setup including all materials,
e.g., tablet device, test object, order flow. Afterwards, the game phase starts. This phase
represents a working shift in which a theoretically infinite number of orders is processed.
The shift duration is 27 min, divided into 15 min working time, 2 min break and 10
more minutes working time. The first work period is 5 min longer, because that is the
average time it takes until the assembly line is filled with orders. During the game phase,
communication between the subjects is strictly forbidden in order to exclude potential
effects of personal communication. However, this rule does not to apply to the break
time as this period is intended for detailed examination of the current KPI values within
the team. Finally, the simulation closes with the survey phase. A paper-based survey is
handed to the subjects for measuring their work motivation (cf. Sect. 3.3.). After survey
completion, the subjects are released.

Pre-test. Apre-test was conducted to verify the study settings and materials. The pre-
test included 10 groups consisting of the same target subjects as in the main study. It
was mainly directed towards comprehensibility of the game setup and the procedure. A
final version of the business game incorporated minor changes to phrases in the order
documents of the test object variants.

3.3 Data Collection

We use two different data collection methods for measurement of operational perfor-
mance represented by key performance indicators and work motivation. Measurement
of operational performance, represented by the defined key performance indicators, is
accomplished automatically by our MESmodule. The underlying game setup is capable
to automatically collect unix timestamp data of order registration, rework count, error
count and number of finished products. These numerical data types were used for KPI
aggregation. Data for measuring the variable work motivation was collected using a
paper-based questionnaire based on Bjoerklund’s scale [13]. Additionally, the survey
included questions about the subjects’ demographics and their experiences in manual
assembly work. Data collection started in September 2019 and is still in progress. As of
end of December 2019, our sample was derived from seven different vocational schools
for technical occupations in Germany. In order to eliminate external effects regarding
location and time, the game has been set up identically in each school. To this point, the
sample consists of 135 trainees, i.e., 45 groups, with 4.2% female participants.

3.4 Data Analysis

For data analysis we used the software Minitab 18. Before analysis we inspected the
data regarding unique identifiers, missing data, outliers, and distribution. Data inspection
showed no irregularities. To this point, we analyzed the operational performance data
on order level (N) using descriptive statistics with means (M), medians (Med), standard
deviations (SD) and ranges (R).
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Table 1. Descriptive statistics for indicators ‘lead time’, ‘number of reworks’ and ‘number of
errors’ across the treatment groups.

Indicator TG Complexity Class 1 Complexity Class 2

N M SD Med R N M SD Med R

Lead time 1 37 7.951 2.277 7.267 8.650 39 7.883 1.503 7.767 6.267

2 83 6.371 1.762 6.017 8.433 100 7.732 2.331 7.300 14.117

3 94 7.172 2.008 6.583 9.733 100 8.348 2.483 7.925 11.750

Reworks 1 37 1.297 1.266 1.000 4.000 39 2.205 1.824 2.000 6.000

2 83 0.542 0.887 0.000 4.000 100 0.550 1.086 0.000 7.000

3 93 0.819 1.218 0.000 5.000 100 0.770 1.377 0.000 8.000

Errors 1 37 1.216 1.635 0.000 6.000 100 1.462 1.354 1.000 4.000

2 83 0.325 0.734 0.000 4.000 39 0.600 1.092 0.000 5.000

3 94 0.914 1.932 0.000 10.000 100 1.460 2.134 0.000 9.000

4 Preliminary Results

The three indicators of operational performance, i.e., ‘lead time’ (in minutes), ‘number
of reworks’ and ‘number of errors’, were analyzed with descriptive statistics (Table 1).
Results for lead time show slight differences between the three groups within the lower
complexity class. While TG1 yields the highest median (7.267), the value for TG2 is
about 1.250 and TG3 about 0.750 lower. However, for the higher complexity class, the
differences between the highest (TG3) and lowest (TG2) median values are only 0.625.
This corresponds with observations made during the business games. As soon as the
complexity of the test object increased, the subjects focused more on the work task and
less on the supportive tablet device. Additionally, the ranges of lead time values are
higher for TG2 and TG3 compared to TG1 in the higher complexity class. This may
indicate that no provision of information may lead to less distraction of the subjects
during the mere work task execution, thus resulting in ‘better’ performance with respect
to lead time. With respect to the number of reworks, the medians for TG2 and TG3 are
0.000 for both complexity classes. In comparison, the median value for TG1 is 1.000
(lower complexity class) respective 2.000 (higher complexity class). This observation
may imply two aspects. First, subjects of TG2 and TG3, both receiving informational
feedback on reworks, may pay higher attention on the first time right assembly of the
components. This in turn, results in low values of the indicators, i.e., mean and median.
Second, the generally lownumbers in reworkmay show that the complexity of the chosen
test objects is too low for both classes, which results in overall low variances. Finally,
analysis of indicator number of errors shows a similar result as for the previous indicator.
Here, even the median of TG1 is 0.000 for the lower complexity class. This supports the
suggestion that overall complexity of the test object may be too low. With regard to the
means, TG1 (1.216 and 1.462) and TG3 (0.914 and 1.460) achieve similar values in both
complexity classes, whereby standard deviation is lower for TG1. Subjects from TG2
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on average commit 0.325 errors in the lower complexity class and 0.600 in the higher
class indicating this treatment is better off in terms of errors.

5 Conclusion and Future Research

In this paper, we presented the design of an empirical study to test our previously devel-
oped human-centered performance management approach with respect to its effect on
operational performance and work motivation. For this purpose, we employed a busi-
ness game simulation approach and hitherto conducted an empirical study amongst
135 trainees with manufacturing shop floor experience. Preliminary data analysis with
respect to lead times show slight differences for test objects with lower complexity. In
this case, information provisioning seems to improve performance. In the higher com-
plexity class, differences between the groups are diminishing. The preliminary results
suggest that no information provisioning might be beneficial, which might be explained
through less distraction. Moreover, the data indicate that the provision of information
may be slightly beneficial in order to reduce the number of reworks and errors in both
complexity classes. After completion of the study, statistical significance in the observed
differences between the treatment groups needs to be formally tested. Additionally, also
data regarding workmotivation needs to be evaluated in order to investigate the proposed
hypotheses.
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Abstract. Nowadays, we are immersed in a world of information, a world of
increased and unprecedented interdependence and complexity that is causing a
radical alteration of our way of communicating, acting, thinking and expressing.
In this young century, companies whose specialty cannot adapt to a constantly
changing environment are destined to crash course over time. Digital technologies
have created a new scenario for human thinking, learning and communication,
have changed the nature of the tools available for thinking, acting and expressing.
Technology is part of a knowledge environment that will determine the future of
resources in teaching and the dissemination of knowledge, leading to important
changes in the sustainability and development of the same knowledge. For the
Mexican economy, it is necessary to make adjustments and adaptations to absorb
the knowledge that foreign companies bring, seeking to make intellectual capital
one of its pillars of growth. That is why in order to achieve efficient management it
is necessary tomake an analysis of the technologies that theworld is implementing
to boost the growth of Mexican companies.

Keywords: Technology · Digital technology · Training ·Mexican industry

1 Introduction

From early years of the 21st century, many authors foreshadowed the changes that dig-
italization and new technologies would bring to the current world. The world economy
has entered an era with vertiginous changes: the information age, bringing with it an
increase in interdependence and complexity in relationships, causing a radical alteration
in the way in which people communicate, act, think and they express themselves. Tech-
nology is having a great impact on how companies are managed, organized and financed
[1]. It is understandable if we consider it as an inherent part of the current globalized
world that represents benefits to industry, science, transfer of financial and satisfying
resources to everyday populations.
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Pérez Gómez [2] analyzes the acceleration in the evolution of human beings where,
as mentioned, symbolic development and information management were responsible for
a cumulative and exponential effect on the evolution of human beings. The hominization
took several million years; nomadic prehistory almost a million years; the agricultural
time seven thousand years; the industrial era did not reach 300 years; and the digital era
is barely 50 years old.

The 21st century is related to technology and how to take advantage of the potential
generated by it and, one of them is the way in which human talent is managed. Organi-
zations will have continued pressure to address the skills and competencies gap, talent
retention, attrition rates and workforce participation, among other urgent issues.

As for obtaining and applying knowledge, skills and attitudes (knowledge and know-
how) and recruitment services, social networks are key and increasingly indispensable
[2]. Already in 2008, Alessandro Baricco cited by Pérez Gómez, mentioned that the
internet was producing a “cultural mutation” where there is a loss of information value
and its source of knowledge.

2 Technology and Digital Technologies

Thus, the digital technologies applicable to communication (Internet, forums, chats,
blogs, youtubers, among others) have generated profound and rapid changes in the
dissemination of information in previously unimaginable ways. Social networks have
key drivers and increasingly indispensable for obtaining and applying knowledge, skills
and attitudes as well as being key factors for staff recruitment services.

In the era of digital information and the Internet, the world on the screen is a very
different world from theworld of thewritten page. It requires a very different intellectual,
perceptive, associative and reactive life. A new intellectual ethic is born which defines
what we consider valid knowledge as well as the ways it is obtained, distributed or
consumed [2]. Pérez-Gómez, quotes Carr (2010) who states that we live submerged in
an ecosystem, Internet, of disruption. Digital technologies as opposed to the technology
of the printed book that favored concentration.

Riegle already considered in 2007 certain peculiarities of digital technology:

– Most of the valuable information is on the web: Libraries, museums, encyclopedias,
research centers, databases, repositories, blogs.

– Information that is not yet available on line, and is truly useful and valuable, can be
accessible by uploading it.

– Each new paradigm changes or emphasizes a new concept of valuable information
medium or scenario. In the oral era, the narration; in the era of writing and printing,
the texts, and in the digital age, multimedia.

– The principle of immediate and global access facilitates the exchange of information,
and stimulates motivation, contrast, can favor current debate and criticism, but also
the banal transit along the path of novel information.

Digital technologies have had a profound impact on the economic systems of many
companies. Organizations that know what digital technology is for and have applied it
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have seen its benefits in reducing costs, optimizing processes, processing and effective
analysis of information and strengthening business communication. All this supposes a
competitive advantage over other companies, allowing the development of innovative
systems in all the processes of an organization [3].

With this perspective, thefirst thing considered as themost appropriatewas to identify
and locate existing technologies or those that are under developed. As result of this
research,wepresent the attached analysis chartswhere, thefirst thing donewas to classify
technology as physical (tangible) or digital (implies interaction with ICT). Finally, it was
studied the development tools and the characteristics that identify those technologies [4]
(Tables 1 and 2).

Table 1. Physical Techniques and technologies (Castillo, P & Valencia, R. 2018).

Technology Tool Description

Physical Techniques and
Technologies

Process Involved This kind of “training is made” between
the instructor and the apprentice using
virtual classrooms as well as software
applications, a blackboard and uses
instant polling technology (immediate
voting)

Action Learning This type of training holds that learning
is better when experimenting, when
doing. It gives the work teams or groups
a real problem, makes them work to
solve it and commit as an action plan,
and then makes them responsible for
carrying out the plan. Novartis and GE
use this training

Walkabout The Asian Institute of Management in
Manila developed this method. In this
training, the knowledge generation is
left to each person and requires a
minimum investment

Basic challenges This method uses creativity and
adventure to develop practical skills,
logical curiosity is required

Skill use This model involves seeking
opportunities, goal setting, strategy
formulation, planning and
implementation
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Table 2. Digital techniques and technologies (Castillo, P & Valencia, R. 2018).

Technology Tool Description

Digital technology (Information
and Communication - ICTs)

Smart tutorials These systems use artificial
intelligence. Customize the
training experience to meet the
needs. There are three types of
systems: mentoring, training and
empowerment

Immersive reality This technology is based on the
recreation of real spaces with
which to interact. Reality
normally photographed through
360-degree cameras and other
techniques, in order to accurate
detail reality, for further
exploration. The use of
immersive reality can reduce
travel costs, get inside tiny
objects or ensure dangerous
environments

E-Learning It is the web-based system,
allows distance learning, and uses
virtual reality methods and access
to learning portals, gives access
to training courses, services and
learning communities

Virtual reality It provides a three-dimensional
training system, allows realistic
simulations stimulating the
senses of the apprentice. Use
audio interfaces, vision and
gloves to stimulate the sense of
touch

Learning games These are games designed to help
people learn about certain
subjects, expand concepts,
reinforce development,
understand a historical event or
culture, or assist them in learning
a skill as they play. Games are
interactive play that teach us
goals, rules, adaptation, problem
solving, interaction, all
represented as a story

(continued)
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Table 2. (continued)

Technology Tool Description

Augmented reality This technology provides extra
content within reality, expanding
information. It allows adding
layers of visual information
about the real world around us,
using the technology of mobile
devices such as mobile phones

Diminished reality It is a concept related to the tools
that allows us to remove objects
from a scene that is observed
through a device

Machine Learning (AI) Discipline of artificial
intelligence (AI), which uses
sophisticated algorithms that
allow computers to “learn” large
amounts of data without being
explicitly programmed (SAP,
2018)

Happy technology These technologies propose that,
through sensors incorporated in
parts of the equipment used
(gloves, clothing, accessories), be
able to emulate the sense of touch

3 Training

Manyorganizations in theworld today provide their associateswith opportunities to learn
and use “adequate training” strategy as a retention tool and seek to obtain quality results
from their employees. Not only have they increased their investment in “training and
development practices” of employees, but they have also systematized training policies
and practices from the analysis of training needs to their evaluation and feedback.

The new technological systems have given a way to a much more complete Human
Resources management that allows not only guaranteeing the administration of the area
but also to manage the commitment of the collaborators and analyze their potential and
performance to generate personalized action plans. It is increasingly necessary to link
technology not only with people management but also as a tool to improve the work
performance of staff as well as systematize the available know-how [5].

As technology advances, so does the nature of training. Currently, companies are
increasingly relying on training such as simulation or training in virtual spaces (physical
or computer generated), which have become critical as companies seek to become more
cost efficient and more effective training.
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Today, new approaches to the use of computer-based technology (CBT) and periph-
erals with a focus on training are emerging and developing [6]. Perhaps, investments in
equipment and development may be high at first, but the benefits in training time and
the quality of the information shared would bring greater benefits to organizations.

Perhaps, investments in equipment and development may be high at first, but the
benefits in training time and the quality of the information shared would bring greater
benefits to organizations. However, it is an area of opportunity little exploited even in
Mexico and that can bring benefits in the short and medium term.

4 Challenges for Mexico

Among the challenges that Mexico faces for the implementation of digital technologies,
is the inherent need for the use of internet connection and its technical performance,
since it is an essential characteristic for the operation of these technologies.

According to the analysismade byGarcía for themagazine El Economista in 2019 on
the data presented in the ENDUTIH survey from INEGI, users mention problems such
as slowness in the transfer of information (51.9%), excess information (19%), viruses’
attack (12.4%), information fraud (3.3%) and privacy violations (3.1%) [7].

Although in Mexico 90% of internet users, use it for entertainment and communi-
cation, there is an interesting figure also presented by INEGI and that is that 83.6% of
users occupy their connection for education/training (83.6%) [8].

Another of the challenges that digital era has brought is that young people are per-
manently connected to the web, nobody doubts it, however this keeps them saturated
with information and demanded by multiple demands of plural social networks and they
are getting used to dispersing and occupying your attention between different simulta-
neous tasks: multitasking. They rarely do one thing at a time, devoting partial attention
to each of the tasks, and demanding communication and instant gratification, which can
undermine their patience and increase their anxiety, given the lack of habit for waiting
or delay [2]. This is something that, when developing new forms of job training, it is
necessary to take into account.

5 Conclusion

The world of technology advances rapidly, the ideal goal would be to maximize the
transformative properties of the technology and minimize its possible misuse. The 21st
century has marked a trend in corporations, thanks to the access of mobile devices; this
has caused a need to find technological aids that allow keeping control of business not
only from a PC but also from a Smartphone or Tablet. The technological tools not only
allow us to have an integral vision on the fulfillment of goals and strategies of the area,
but also give us access from any place and at any time [5].

If the significant use of technology democratizes knowledge, potentializes the devel-
opment of skills in users, and can be considered an opportunity for Mexican companies.
Investing in new and better ways to train staff with digital technology as an option that
can bring advantages to different actors. ICTs modify processes, expand capacities and
productive potential and make some operations easier.
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It is then that technology becomes an ally of companies when it comes to selecting,
retaining, developing and training talent in an appropriate and personalized way. The
use of a technological would allow many companies installed in Mexico, go further in
the relationship with employees, take control of their process within the company and
identify their strengths to potentiate them and their weaknesses to train them.
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Abstract. The endeavor to establish a faculty leadership by shaping the best prac-
tices in strategic planning of the internationalization process is the major contri-
bution to knowledge of this study. From a conceptual perspective, different levels
of internationalization are examined within this research, trying to associate these
levels to the general background of institutional strategic planning concerning
globalization and internationalization agendas. The present study seeks to fill the
gap in research regarding the manner of implementation at the HAN University
of Applied Sciences (Arnhem Business School), the Netherlands and Plekhanov
Russian University of Economics, Russia regarding the goals of international-
ization agendas. This comparative study brings into the light best practices to
be learned from and it describes how the objectives of internationalization pro-
cesses are achieved. The approach to learning from best practices creates not only
awareness but also develops new learning practices that could be implemented to
enhance the global competitiveness.

Keywords: International agendas · Quality of higher education · University
global competitiveness · Internationalization policies

1 Introduction

In order to reach the aim of this study, several main objectives are drawn. First, in order
to achieve the requirements of the internationalization process set by both countries,
the Dutch and the Russian higher education landscape and policies are analyzed. The
next objective is to emphasize the mentioned universities that have proved the potential
to reach the aims and objectives of the internationalization process, but also to lay out
the traditions and particularities of these HEIs institutional cultures and approaches to
internationalization. How the deficiency of policy implementation at the state level is
impacting the results of internationalization at the institutional level is revealed based
on the results acquired under the previous paragraphs.

Consequently, this approach looks at the trends regarding new developments in the
internationalization policies at the universities that are reviewed, which implies also the
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research regarding institutional history, statistics and traditions. A comparative approach
was developed based on the available data regarding internationalization: data such as
domestic reports, statistics, world university rankings and different data available at the
university websites in order to describe the internal institutional climates of the chosen
HEIs.

In the recent years, internationalization of higher education is a topic studied in
many countries around the world as a consequence of globalization in higher education.
Globalization at the level of higher education institutions has contributed to increas-
ing the mobility of students, teachers and resources. The internationalization of higher
education takes different facets around the world. Due to these, there are discrepancies
between higher education institutions (HEIs) in different countries. Therefore, this study
addresses the need to understand the differences in the internationalization process of
higher education conducted for different studies and researches. The existence of an
institutional strategy, agenda or policy in the universities represents a core element in
the progress of internationalization of higher education and the existence of this kind
of policy in universities presents significant discrepancies among universities in vari-
ous parts of the world [1]. That is why this article is focusing on the comparative study
regarding the existing agendas and policies of ArnhemBusiness School, the Netherlands
and Plekhanov Russian University of Economics, Russia; to emphasize the importance
of reflecting and learning from best internationalization practices at institutional level.

Due to this, comparative studies and best practices case studies are needed to explore
the specifics and learning from significant differences between higher institutions as
Plekhanov Russian University of Economics and HAN University of Applied Sciences
(Arnhem Business School), the Netherlands. The authors believe that this approach to
learning from best practices (both formal and informal) creates not only awareness but
also develops new learning practices that could be implemented by both institutions to
enhance the global competitiveness.

2 Literature Review

The many papers were published in the last years in the field of internationalization of
higher education institutions.Moreover, an important number of relevant articles focused
on international cooperation and the improvement of international education and research
through internationalization have been disseminated. However, internationalization as a
topic studied in scientific publications has significant differences in the Netherlands and
in the Russian Federation.

The topic of internationalization of higher education in Russia is rarely researched in
scientific publications. There are only a few such publications that analyze the process
of internationalization from different perspectives. The institutional arrangements in the
Bologna Process implementation are studied by Shenderova (2011) in relation to the
development of multi-level degree system in Russia [2]. The Russian-European double
degree programs have been look into literature in terms of achievement or deficiency
inside a university is investigated by analyzing the factors leading to success or failure
[3] as well as the regulative context of joint programs development as elements of
the internationalization of higher education activities [4]. The context of leadership
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and rankings as competitive environments for the university cultures is discussed [5]
while in the situation of changing Soviet and Post-Soviet economy and society, the
progress and understanding the position of higher education is being also relevant in
the literature [6]. Still, very little is known about the subject of internationalization
agendas as comparative studies. Therefore, the urgent need for comparative studies on
internationalization agendas and internationalization of higher education activities is
calling for this present study.

The Netherlands, on the other hand, has a relatively long tradition of having an
international outlook in its higher education because the country has a relatively small
population and a strong desire to attract students [7, 8]. This outlook is in a large part also
attributable to the wider culture as the Netherlands depends for a large part on export
and international connections [9]. As a result, when the EU called for an increasing
internationalization and academic mobility, the Netherlands followed immediately [10].
A more significant move of the internationalization of higher education is that courses
are increasingly offered in English both to make the universities more accessible to inter-
national students, and to prepare Dutch students better for potential international careers
[11]. A further dimension of how Dutch higher education institutions internationalize
is through increasing academic mobility and exchanges [9]. Indeed, between 2006 and
2014 the number of incoming international students increased by 70%while the number
of outgoing students increased by 80% [12] and there is no indication that this trend is
stopping soon.

According to the CBS population prognosis, between 2024 and 2030 the percentage
of the Dutch student population will decrease by 5%, and almost all graduates from
the Dutch higher education institutions are finding a job very quickly [13]. If policy in
internationalization in Dutch higher education does not change in the following years,
this trend is predicted to continue. If this trend will continue, then the numbers of
international students attending the Universities of Applied Sciences will have a small
growth,while a notable growth at researchuniversities is expected.Nowadays thenumber
of Dutch students is balanced, but on a long term is expected to fall slightly [14].

There are some critical voices in the Netherlands about this increasing internation-
alization of higher education however [7]. There are worries that it might decrease the
quality of the education because Dutch lecturers are expected to teach in English when
they are not native speakers. As a result, the worry is that neither the lecturers nor the
students will be able to do their work on the same level. However, there ismixed evidence
about whether this actually has negative effects [11]. This is further supplemented by
increasing anti-international and anti-immigration sentiments in the Netherlands which
fight against the idea of unlimited growth of international students and education [7].
A counter-reaction is so-called internationalization at home which focuses more on
teaching knowledge and respect for other cultures, and teaching students to thrive in
international environments [9]. Indeed, it seems that the best way to meet the demands
of critics is to increase the quality of internationalization instead of focusing on attracting
as many international students as possible [7].
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The topic of internationalization of higher education in the Netherlands is vastly
researched in scientific publications. However, comparative studies between the Nether-
lands and Russian higher institutions regarding internationalization progress at insti-
tutional level considering education agendas, strategies and policy is not deeply
studied.

3 Results and Outcomes

The Based on the proposed research designed and the documentation analyzed, we were
able to reach the results and outcomes of our research. Since this is a comparative study
regarding the internationalization process of higher education institutions in the two
countries, namely the Netherlands and the Russian Federation, the results and outcomes
are presented for each country based on the research of previously mentioned sources of
data. Universities around the world live in a competitive environment, where resources
and prestige drive institutional strategies and behaviors. That is a reality that cannot be
denied or avoided. This complex higher education environment requires a higher level
of introspection and honesty both within institutions and among partners [15]. That is
why the need for both Plekhanov and Han to share experiences, policies and agendas
and learn from best practices.

HAN University of Applied Sciences (Arnhem Business School) internationaliza-
tion agenda concerns both issues organized and/or facilitated at central HAN level, and
issues that need to be addressed at institute and course level. The latter issues need to be
approached in ways appropriate for the relevant professional field and the occupations
students are being trained for, while at the same time making a contribution to the HAN-
wide ambitions and objectives. The internationalization agenda in no way hinders the
“local” shaping of such issues; on the contrary, this agenda provides the framework and
conditions to support it. “We are aware that the setting of ambitions should go hand in
hand with setting concrete objectives and accompanying indicators, and that these ambi-
tions cannot be achieved in the absence of sufficient funding. This agenda will therefore
also serve as a guide for the budget 2016–2020” [16]. Internationalization Agenda 2018–
2019 of Arnhem Business School is based on concrete and specific strategic points and
pillars [17]:

1. Internationalization of the curriculum
2. EPAS International accreditation
3. Personnel and internationalization
4. Research Centrum CARIB
5. Student recruitment
6. Cooperation with international professional field

This agenda also aims to create the frameworks and conditions that enable HAN to
work in the long term towards obtaining the certificate of the European Consortium for
Accreditation inHigher Education (ECA) for internationalization at institution level. The
preparations to achieve such an international quality label can benefit the internal dynam-
ics of the institution. Because internationalization improves the quality of education and
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research, the institutionmust systematically and professionally examine its vision, policy
and implementation of internationalization: the vision that underpins internationaliza-
tion, the policies developed and the ways in which they are implemented throughout
the institution. The process the institution must undergo in order to obtain the interna-
tionalization certificate is helpful in this regard. The internationalization ambitions set
out in the Institutional Plan 2016–2020 largely need to be addressed and implemented
into a decentralized manner. Central services, such as the International Office, play a
coordinating role as needed to improve efficiency or to guarantee clarity and consistency
towards students and staff [16–18].

At Plekhanov Russian University of Economics (PRUE) until 2013 internationaliza-
tion was not considered as a significant factor of competitiveness. It was a duty of the
International Office to proceed applications of foreign students and to organize student
and staff exchange programs. International Office worked in cooperation with faculties
and sometimes with academic departments but still was functionally isolated. Interna-
tional cooperation in the field of science and research was not well established and no
real need for that existed. The share of foreign student was about 3%; the share of foreign
lecturers (visiting only) was less than 1%. Only two faculties had programs delivered in
English (2–3 at the BSc level and 3 at the MSc level). One of those faculties attempted
in 2011 to obtain EPAS International Accreditation but failed some of the criteria at the
institutional level [19].

In 2012 Russian Government announced new Russian Academic Excellence Project
5-100. Although Plekhanov University was not included into this project, administration
tookdecision to increase international competitiveness of theuniversity and touseProject
5-100 framework. In 2013 first internationalization concept of the Plekhanov University
was developed [19]. Internationalization strategy in 2016 was included as an integral
part of the PRUE Strategic Development Program for 2016–2020 [20]. At Plekhanov
University the Internationalization strategy 2018–2019 is based on the following goals:

1. Improving the quality, attractiveness and competitiveness of educational services of
the PRUE at the global and national levels;

2. Enhancing the reputation and value of research activities of the PRUE at the global
and national level;

3. Ensuring effective participation of the PRUE in the global processes of development
of science and education;

4. Increasing the share of income from export of educational and research services.

Increasing international partnerships and the international elements of research and
education is based on several important arguments. Higher education institutions should
enhance international cooperation in order to improve the quality of research by the
chance to collaborate with researchers from different countries. By doing this, the field
of research may be enriched. On the other hand, the quality of education can be also
enhanced through exchange of knowledge and experience during international partner-
ships. Requirements like creating international comparisons and analyze these compar-
isons help students to observe the content of education into a larger context. Moreover,
students are ready for working life due to the internationalization in higher education.
Nowadays, the impact of internationalization and globalization is increased in society
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and in the labor market. Based on this situation, international and intercultural aspects
help all students to be prepared for society and the labor market, both for the present and
for the future. There are various arguments for which the activities of higher education
institutions should develop into international partnerships in order to bring benefits for
the entire society.

4 Conclusions and Further Research

Cooperation and knowledge transfer in education and research receive more significant
attention in countries that are developing as knowledge intensive societies. In bilat-
eral partnerships with different countries and cooperation within the EU, education and
research represent core domains. Bilateral relationships are improved by many countries
using as an instrument the science diplomacy.Moreover, an essential role in the improve-
ment of the assistance policy can be played by research and higher education. Some of
the international challenges the world is facing nowadays can be surmounted by in-
depth research collaboration. Both national and international sustainable developments
are decisively influenced by the internationalization of higher education. Additionally,
increasing internationalization has also several economic arguments. Innovation system
is essential to the society growth and economic development. Since higher education
and research are contributing significantly to the innovative system, these institutions
are vital components for the society as whole. Any country that attracts foreign students,
researchers and experts who choose to remain in that country after graduating can gain
numerous benefits.

Consequently, internationalization brings vital benefits of cultural and social impor-
tance. An increasing number of forms of cooperation and networking are characteris-
tic for the wide field of internationalization of research and higher education. World-
wide partnerships and internationalization benefit from many new opportunities such as
the increasing in global mobility of people, values, knowledge, ideas, innovations and
money. At the same time, between nations and higher education institutions is a tight
competition for skills and resources.
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Abstract. This article aims at providing a 0.0 measurement and assessment of
how Plekhanov Russian University of Economics, Russia perceives the impor-
tance of their impact on society, education and various stakeholders. Based on and
using The University Impact Rankings 2019 by Sustainable Development Goals:
quality education methodology, the author is making a starting point in a compre-
hensive analysis to explore Plekhanov university impact rankings for individual
SDGs. He starts with the SDG 4 (Quality Education) as it seems the most relevant
measurement and assessment tool at themoment. The present study seeks to fill the
gap in research regarding the manner of implementation at mentioned university
regarding the SDG goals and describes how the objectives of internationalization
processes are determined by the higher education regulations and policies inside
the HEIs.
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1 Introduction

The United Nations Agenda 2030, with its 17 Sustainable Development Goals (SDGs)
[1], is the perfect point of departure when rethinking higher education. These goals
should be imbedded in universities collective responsibility and inspire all of the stake-
holders involved to envision a new role for universities in achieving high quality edu-
cation for all. According to Helen Clark, former prime minister of New Zealand and
former head of the United Nations Development Programme, in her keynote speech at
the 2019 International conference ‘Rethinking Higher Education: Inspired by the Sus-
tainable Development Goals’, universities carry a paramount role in educating students
in order to create a sustainable future society [2]. She emphasizes that universities pos-
sess different roles, have the capacity for cross-disciplinary research and teaching in
advocating the importance of implementing the sustainable global goals at different
levels: governmental, local and institutional.

The concept of Quality Education has been mentioned and discussed by many schol-
ars and different definitions for various purposes have been proposed with quality seen
“in light of how societies define the purpose of education” [3–6].
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For the practicality reasons and uniformity with Plekhanov’s international accredi-
tation agendas, this article is following the Quality Education Metrics presented by The
University Impact Rankings 2019 by SDG [7]:

1. Research on early years and lifelong learning education (27%)
2. Proportion of graduates with teaching qualification (15.4%)
3. Lifelong learning measures (26.8%)
4. Proportion of first-generation students (30.8%)

In line with the quality education metrics model mentioned and taking into account
the explorative nature of the study, the researcher chose a combination of targeted
expert interviews (at Plekhanov Russian University of Economics), archives and obser-
vations, withmain emphasis on the first two (samemethodology used for previous article
regarding mapping, measuring and assessing Internationalization) [8].

2 Results and Outcomes

At Plekhanov Russian University of Economics (PRUE) until 2013 internationalization
was not considered as a significant factor of competitiveness. It was a duty of the Inter-
national Office to proceed applications of foreign students and to organize student and
staff exchange programs. International Office worked in cooperation with faculties and
sometimes with academic departments but still was functionally isolated. International
cooperation in the field of science and research was not well established and no real
need for that existed. The share of foreign student was about 3%; the share of foreign
lecturers (visiting only) was less than 1%. Only two faculties had programs delivered in
English (2-3 at the BSc level and 3 at the MSc level). One of those faculties attempted
in 2011 to obtain EPAS International Accreditation but failed some of the criteria at the
institutional level [9, 10].

In 2012 Russian Government announced new Russian Academic Excellence Project
5-100. Although Plekhanov University was not included into this project, administration
tookdecision to increase international competitiveness of theuniversity and touseProject
5-100 framework. In 2013 first internationalization concept of the Plekhanov University
was developed. Internationalization strategy in 2016 was included as an integral part of
the PRUE Strategic Development Program for 2016–2021 [9, 10].

At Plekhanov University the Internationalization strategy is based on the following
goals:

1. Improving the quality, attractiveness and competitiveness of educational services of
the PRUE at the global and national levels;

2. Enhancing the reputation and value of research activities of the PRUE at the global
and national level;

3. Ensuring effective participation of the PRUE in the global processes of development
of science and education;

4. Increasing the share of income from export of educational and research services.
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To achieve the first goal, the following objectives are established:

– formation of a package of educational programs based on prospective requirements
of the Russian and international labor market;

– promotion of comprehensive statistical and qualitative information about PRUE
educational programs and student services;

– development of the infrastructure and institutional conditions for the mobility of
students, teachers and researchers.

To achieve second goal, the following objectives are established:

– identification of priority areas of research activities based on trends and requirements
of the Russian and world economy;

– promotion of comprehensive statistical and qualitative information about PRUE
research activities and services;

– engagement of PRUE researchers to present results of their projects at the international
level (conferences, publications, including co-authorship);

To achieve the third goal, the following objectives are established:

– increase of the level of integration of the research and educational processes at
PRUE at various levels (exchange and double degree programs, expert communities,
professional associations);

– improve of the quality and value of PRUE membership in international and
regional organizations, projects, programs and processes (including promotion of the
educational programs and research possibilities);

– dissemination of the information of PRUE achievements in the field of science and
technology, including educational technologies and methods;

– expansion of the opportunities for foreigners to learn Russian language and to research
Russian history, the Russian language, Russian literature and culture.

To achieve the fourth goal, the following objectives are established:

– formation of monitoring system of a demand and supply of educational services at
the national and global markets;

– participation in the governmental and companies’ initiatives for foreign staff devel-
opment;

– participation in international rankings, comparative studies, development of collective
documents and recommendations of international organizations and associations;

– cooperation with the national governmental and national and international non-
governmental agencies to promote Russian education, organizations the recruitment
of foreign citizens to Russian universities;

– modernization of the institutional regulations regarding international activities
(including the rules for admitting foreign students) in order to maximize the
opportunities defined by the existing legislation of the Russian Federation;
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– formation of a system of criteria for choosing a foreign partner (university, organiza-
tion) in accordance with the strategic priorities of the PRUE development;

– creation of joint educational programs (exchange, double/triple diploma);
– training of the teaching staff and International Office staff;
– accreditation of PRUE educational programs in international associations;
– modernization of the content and mechanisms of mobility programs for students,
teachers and researchers, inclusion of the branches of the university in the processes
of international mobility;

– development of advanced training for foreign graduates of Russian universities.

To measure progress of the internationalization at the Plekhanov University, the
following quantitative criteria are monitored:

– international students (% of the total), international teachers (% of the total),
– exchange students (per 100 of local students), double degree students, double degree
programs,

– number of partner universities in top-500 of QS, THE and ARWU international
rankings,

– joint research projects, number and share of publications in co-authorshipwith foreign
partners,

– position in international rankings,
– number of publications indexed in international citation databases,
– level of satisfaction of foreign students,
– number of foreign applicants and students at Russian language foundation program.

Internationalization at the Plekhanov University demonstrates different progress in
different fields. The most successful activity is the internationalization of teaching staff,
share of foreign lecturers reached 6.5% in 2018. The number of international students
more than tripled since 2013 and reached a share of 9.6% in 2018. At the same time due
to unfavorable economic conditions (currency exchange rate) the number of outgoing
exchange students did not grow at all and stopped at the level of around 290 students per
year. Due to sanctions and political conditions number of incoming exchange students
first dropped by 30% but then recovered by 2018 and reached level of 240 students per
year [9, 10].

One of the most fast-growing activities in PRUE internationalization is recruitment
of students for foundation program (Russian language and some general courses). If at
the opening there were only 60 students, in just 3 years this number reached a level of
over 280 students [9, 10].

Performance of PRUE at international accreditations (European Council of Busi-
ness Educations, EdUniversal) and international rankings (QS World University Rank-
ings, QS Stars University Ratings, QS Subject Rankings, RUR, UniRank, SCImago
Institutions Rankings) demonstrated results just as expected so far.

International research collaborations appeared to be more difficult to develop.
Although number of international research projects and the share of co-authored with
foreign partners publications grow, it is still below expected level. PRUE administration
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in 2018 took decision to finance international cooperation and facilitate process of joint
research [9, 10].

After a thorough analysis of PRUE internationalization agenda, targeted interviews
held al Plekhanov, the following 0.0 measurement and assessment (as from academic
year 2018) was made based on The University Impact Rankings 2019 by SDG 4 Quality
Education Metrics [7] (Table 1):

Table 1. SDG Quality Education Metrics at Plekhanov Russian University of Economics.

Number of graduates who gained primary school teaching qualifications
Metrics and Evidence

Number of graduates  - 5932
Number of graduates at ISCED 6  (Bachelor level) - 4505
Number of graduates at ISCED 7 (Master's level) - 1245
Number of graduates at ISCED 8  (Doctoral level) - 140
Comment:  All graduates with higher education have gained primary school 
teaching qualifications - 5932

Lifelong learning opportunities provided
Metrics and Evidence

Provide access to educational resources for those not studying at the univer-
sity, e.g. computers, library, online courses, access to lectures, etc?

https://online.edu.ru/ru/courses/item/?id=684
https://online.edu.ru/ru/courses/item/?id=686
https://online.edu.ru/ru/courses/item/?id=689

Host events at university that are open to the general public: public lec-
tures, community educational events?

https://www.rea.ru/ru/pages/additionaleducation.aspx
Host events at university that are open to the general public: executive edu-
cation programmes (this refers to short courses for people who are not 
attending the university; this specifically excludes courses like MBA) and/or 
vocational training?

https://www.rea.ru/ru/Pages/mba-dba-programs.aspx
Undertake educational outreach activities (e.g. tailored lectures or demon-
strations) beyond campus, e.g. in local schools, in the community, including 
voluntary student-run schemes?
https://cbsmedia.ru/rossiya/proforientatsionnaya-rabota-klyuch-k-uspekhu-

vybora-professii-buduschikh-studentov/
Have a policy that ensures that access to these activities is accessible to all, 
regardless of ethnicity, religion, disability or gender?

Yes. The University has such a policy. Internal document.
Proportion of 1st Generation Students

Metrics and Evidence
Number of students - 16505 
Number of students starting a first - 12573 
Number of first generation students - 7756 
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3 Conclusions and Further Research

Regarding the quality of Education in Higher Education, cooperation and knowledge
transfer in education and research receive more significant attention in those countries
that are developing as knowledge intensive societies. Bilateral partnerships with differ-
ent countries and cooperation within the EU, where education and research represent
core domains should be specified in international policies and agendas at institutional
level for each university. Bilateral relationships are used to improve the international
quality of education as many countries use it as an instrument for the science diplomacy.
Some of the international challenges the world is facing nowadays regarding the quality
of education can be surmounted by in-depth research collaboration. Both national and
international sustainable developments are decisively influenced by the internationaliza-
tion of higher education. Additionally, increasing internationalization has also several
economic arguments. Innovation system is essential to the society growth and economic
development. Since higher education and research are contributing significantly to the
innovative system, these institutions are vital components for the society as whole. Any
country that attracts foreign students, researchers and experts who choose to remain in
that country after graduating can gain numerous benefits.

Consequently, barriers that may inhibit the optimal conditions for the higher edu-
cation institutions to act at the international level and create favorable conditions for
achieving the Sustainable Development Goals should be eliminated. In order to include
the international perspective in different parts of the institutions and in order to consider
internationalization as an integrated part of operations, at the executive management
level of the higher education institutions a comprehensive and strategic effort should
be made aimed to develop other successful objectives of institution’s strategy. The link
between education and research at local and wider international communities can be
improved and enhanced due to the internationalization. Moreover, both education and
research can be reinforced as a result of internationalization as the internationalization
of research supports the internationalization of education and vice versa.
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Abstract. Managing modern merchant vessels is quite challenging task for ship-
board personnel, as well as for shore-based managers in shipping companies. The
risks are more so accentuated in terms of vessels that carry dangerous and volatile
cargoes, such as tanker vessels.Modern industrial disasters have demonstrated that
organizations have a considerable role to play in terms of ensuring adequate safety
climate in day-to-day operations at the sharp end. This study explores Critical Suc-
cess Factors (CSFs) that are necessary for tanker vessel managers to ensure that
the ships operate as safe as possible. A literature review focused on the shipping
industry and tanker vessels in specific, revealed CSFs such as – human factors,
technical factors, environmental factors, organizational factors, regulatory factors,
and economic factors, as well several sub factors. The results can provide a basis
for further systematic analyses of the CSFs and how they are perceived by the
shipping managers in their order of relative importance.

Keywords: Shipping · Safety Management System ·Maritime operations ·
Critical Success Factors

1 Introduction

The shipping industry can be characterized as safety critical industry and the backbone
of international economy. It is estimated that about 90% of the global trade takes place
via sea [1]. Merchant ships carry a variety of cargo to destinations worldwide. Such
cargo ranges from everyday products and shipments, such as standardized containers,
grains, minerals, livestock etc., to some highly volatile and combustible products, such
as crude oil, crude oil products and chemicals. The shipment of the latter naturally gives
rise to additional challenges in terms of safety and risk management. Thus, such cargoes
are transported by specialized ships known as tanker ships or tanker vessels. Tanker
vessels can be classified into – crude oil tankers, product tankers, chemical tankers,
and liquified gas tankers. Any accident involving tanker vessels may not only result
in fatalities onboard, but also have consequences for the surrounding environment and
general public, as theymay result in oil spillage and environmental contamination. There
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are numerous examples of accidents involving tanker vessels that led to catastrophic
results with long term repercussions. The Exxon Valdez disaster in Alaska - where the
tanker ship run aground on a coastal shoal, in the year 1989 provides one example
[2]. Several other disasters such as Torrey Canyon (1967) and Amoco Cadiz (1978), in
addition to Exxon Valdez led to some of the regulatory changes in carriage and design
regulations for ships in the maritime industry.

Contrary to popular belief, it is incorrect to conveniently assign the tag of “human
error” as the main reason in these disasters. Various accident analyses have revealed
the important role of organizational values in mitigating or contributing in such dis-
asters [3]. In the maritime industry, the capsizing of the Herald of Free Enterprise in
1987 prompted the International Maritime Organization (IMO) to the establishment of
International SafetyManagement (ISM) code which stipulated the formulation of Safety
Management Systems (SMS) to achieve the organizational objectives [4]. In contem-
porary maritime operations, safety onboard ships should therefore be approached in a
more holistic manner considering the role of managers executing decisions onshore, as
well as the operators that are situated at the sharp end onboard. It is worth highlighting
the factors which are critical in the context of organizational decisions that would lead
to safe and reliable execution of operations as the end result.

The concept of Critical Success Factors (CSFs) has emerged from the domain of
management sciences as key information managers must possess in organizations to
execute critical decisions. Rockart [5, p. 4] defines Critical Success Factors as “the few
key areas of activity in which favorable results are absolutely necessary for a particular
manager to reach his or her goals.”. When managing assets like tanker vessels, it is
imperative that managers possess the information regarding critical areas such as opera-
tional characteristics, crew training level, machinery status etc., in form of indicators to
proactively determine the decisions to be taken in liaison with the ship’s crew in interest
of continuous safe operations. It would be further interesting to investigate the relative
importance given to different factors by the tanker vessel managers during day to day
operations. CSF and the associated information when presented to the tanker vessel
managers can constitute an important aid to quickly identify and address safety critical
factors. The scope of this study is narrowed down to the determination of the CSF for
the management of tanker vessels. In accordance with the above the following research
question was developed: What factors influence the success of safety management in
tanker vessels?

2 Method

To answer the research question, a search in Google Scholar© was conducted with the
terms – “Maritime” and “Safety” as the key terms. The abstracts from first 20 pages with
resultswere examined and articles addressingmaritime safety anddifferent causal factors
having an impact on it were selected. This resulted in selection of the following articles
– Heatherington et al. [6], Chauvin [7], Schroder-Hinrichs et al. [4], and Rothblum [8].
These documents along with some pre-selected literature that guided the formulation
and interest towards initial research problem such as - Hsu et al. [9] and Håvold [10]
pertaining to tanker vessels in particular and books like – Managing maritime safety
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[11] and Human factors in maritime domain [12] were consulted thoroughly. Finally,
“the snowball technique” as described by Ridley [13] was adopted by following up the
references from the bibliographies of the literature consulted to examine all studies of
relevance in connection to the research topic. The extracted literature was then reviewed
to determine the various safety factors that reoccur in studies.

3 Results

In Heatherington et al. [6], 20 different studies undertaken in the context of maritime
safety are analysed. The papers are categorized into three levels (often termed as the
“onion” model) according to emergent factors – Design issues (automation), Personal
issues (stress, shift work, fatigue, situational awareness, decision making, communica-
tion, team work etc.) and Organizational & Management issues (safety culture, safety
climate and safety training). Schroder-Hinrichs et al. [4] aim to classify maritime inci-
dents from maritime focused journals and documents submitted to IMO’s Maritime
Safety Committee (MSC) and utilize a similar taxonomy as Heatherington et al. [6].
However, their analysis adds one more layer termed “Environmental issues”. Hsu et al.
[9] identify four constructs such as Liveware (crew perceived safety and work attitudes),
Hardware (condition of ship’s machinery and equipment), Software (implementation of
safety system and perceived safety climate) and Organization (safety policy and safety
management) based on a literature review and operational features for product tankers.

Focusing on safety attitudes and culture onboard tanker vessels, and its impact on
safety management, Håvold [10] conducted an exploratory factor analysis and found
four predominant factors – management attitude towards safety, work content/pressure,
knowledge and fatalism. Chauvin [7] proposes to examine the human role in maritime
accidents at three levels – cognitive (individual) factors, interpersonal (social) factors
and systemic or organizational factors. Similarly, Rothblum [8, p. 5] highlights the
interplay of people, technology, environment, and organizational factors in the maritime
operations. She states that “Human errors are generally caused by technologies, envi-
ronments, and organizations which are incompatible in some way with optimal human
performance.”. In its essence, the reviewed literature implies that maritime accidents
are never caused by a single factor, but that these are rather complex and multi-layered
phenomena. A variety of approaches has been used in the identified literature to list the
various factors. For the sake of the present study, the re-occurring factors have been
grouped under six dimensions, namely:

(1) Human factors – The seafarers working on ships are the first line of defence in the
safety system onboard and therefore maritime human factors have very special role
to play in ensuring safe operations. Rothblum [8] mentions some of the individual
factors such as knowledge and skills along with motivation and alertness which
could influence the performance. Heatherington et al. [6] list factors such as fatigue,
training, stress, communication, level of situation awareness and decision making
etc. under the label of “Personal issues” and identify them as having an influence on
the safety performance of individuals. Similarly, Hsu et al. [9] mention factors such
as fatigue, crew safety knowledge, stress, perceived fatalism, physical and mental
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health as having an impact on individual safety performance. Håvold [10] reports
that the crew’s knowledge regarding safety procedures and fatalism as some of the
individual factors that impact on safety. Chauvin [7] draws attention to cognitive
factors such as mental models and decision making that could in turn affect safety
outcomes.

(2) Technical factors – Grech et al. [12] describe technical factors as ship equipment,
tools, usability, and human-machine interaction issues onboard ships. Themaritime
industry has traditionally approached safety as technical issue which can be “fixed”
by implementing various measures as can be evident in framing of regulations,
for example SOLAS or MARPOL etc. Heatherington et al. [6] highlight design
issues such as automation having an impact on safety onboard the ships if not
utilized optimally. Similarly, Rothblum [8] lists “Poor design of automation” as a
causal factor in maritime casualties. Hsu et al. [9] mention technical factors such as
condition of ships, itsmachinery, and personal protective equipment as “Hardware”.

(3) Organizational factors – Hsu et al. [9] define organizational factors as the safety
policy and management systems for ships. They elaborate on these factors as the
staffing level, the safety procedure documents, performance assessment and reward
systems. Chauvin [7] states that the organization’s safety culture is a factor at
the systemic level influencing safety outcomes. Rothblum [8] identifies the crew
size, hierarchical systems, training decisions and policies as the organizational
factors. Heatherington et al. [6] list safety culture, safety climate and safety training
as organizational factors having a direct influence on safety outcomes. Håvold
[10] highlights factors such as management’s attitude towards safety and the work
content/pressure as influencing safety performance.

(4) Environmental factors –Rothblum [8] lists environmental factors such as physical
working conditions as well as weather conditions as having an impact on safety per-
formance. She also associates regulatory and economic conditions to the umbrella
of the environmental factors. Hsu et al. [9] mention as weather conditions and loca-
tion of ship (near berth or offshore) as environmental factors that are evident in
maritime disasters. Grech et al. [12] state that there are numerous factors in the
physical work environment that can adversely affect crew performance such as:
noise, vibration, lighting, climatic conditions and accommodation standards.

(5) Regulatory factors –Tanker vessels are subjected to amore rigorous set of rules and
regulations in their design and operations than other ships because of their special
volatile nature. In addition to SOLAS regulations, tanker vessels are subjected to
relevant MARPOL regulations and International Safety Management (ISM) Code.
For chemical and gas carriers, there is the International Code for the Construction
and Equipment of Ships Carrying Dangerous Chemicals in the Bulk (IBC code)
and The International Code of the Construction and Equipment of Ships Carry-
ing Liquefied Gases in Bulk (IGC code). For conventional oil tanker operations,
the Oil Companies International Marine Forum (OCIMF) has published the Inter-
national Safety Guide for Oil tankers and Terminals (ISGOTT) which is followed
extensively. Schroder-Hinrichs et al. [4] name international standards, flag state reg-
ulations and port state regulations in their taxonomy as the regulatory environmental
factors affecting maritime safety.



Exploring Critical Success Factors for Safety Management of Tanker Vessels 617

(6) Economic factors – There has been an ongoing debate around issues regarding
Profit vs Safety related to socio-technical systems. In the reviewed literature, Roth-
blum [8, p. 5] draws attention to the fact that the economic factors can also affect the
safety outcomes for ships, stating that –“Tight economic conditions can increase the
probability of risk taking (e.g. making schedule at all costs)”. Schroder-Hinrichs
et al. [4] list the financial situation of the owner and the market situation as the
economic environmental factors affecting safety onboard.

These factors can further be assigned classification in accordance with and as argued
by Bullen and Rockart [14] in terms of them being Internal or External CSFs, as
summarized Table 1 below:

Table 1. CSFs and subfactors affecting safety performance onboard tanker vessels

CSFs Sub-factors Literature source

Internal CSFs Human factors • Crew’s safety related knowledge
• Crew’s training and formal competence
• Training in Non-technical skills such as
– Leadership, Situation Awareness and
Decision-making

Chauvin [7]
Heatherington et al. [6]
Håvold [10]
Rothblum [8]

Technical factors • Condition of ship’s machinery
• Condition of PPE
• Design of human machine interfaces (usability,
standardization etc.)

Hsu et al. [9]
Grech et al. [12]
Heatherington et al. [6]
Rothblum [8]

Organizational factors • Crew size and hierarchical system (power
distance)

• Organizational safety culture
• Working conditions and work pressure
(deadlines)

Håvold [10]
Chauvin [7]
Heatherington et al. [6]

External CSFs Environmental factors • Ships physical environment (Noise, vibrations)
• Weather conditions (Heat, rain, cold)

Grech et al. [12]
Hsu et al. [9]
Rothblum [8]

Regulatory factors • International standards
• Flag state and port state regulations

Schroder-Hinrichs et al. [4]

Economic factors • Financial situation of the ship owners
• Market conditions

Schroder-Hinrichs et al. [4]
Rothblum [8]

4 Discussion

It is worth noting that a generic division was made for the CSFs to be either internal
or external. The human, organizational and technical factors were classified as internal
whereas the regulatory, environmental and economic factors were classified as exter-
nal. By their very definition, internal factors are the ones which are more within the
manager’s sphere of influence, whereas the external factors are the ones for which the
managers have very limited capacity to influence. It should be however possible to
identify/mitigate risks even for the factors not directly under control. Some of the fac-
tors, conventionally, have more tangible indicators than others. It is generally possible
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for the managers to monitor the crew’s competence levels, safety related knowledge,
condition of ships machinery & its maintenance records. However, factors like poor
design issues, attitude towards safety etc. are more difficult to quantify. When integrated
with the management information systems, CSFs can provide valuable insight into the
individual ship risk profile and corresponding management strategy. The focus of this
preliminary investigation wasmainly towards the determination of CSFs associated with
tanker vessel management. With more comprehensive review of literature in next stud-
ies, and additional data collection, the results can also provide input towards the safety
management of other types of vessels in general. It should also be noted that the above
list of derived factors is not exhaustive. Further research can be used to determine more
specific list of factors as well factors specific to intra-organization levels as well. Moving
forward, the researchers aim to utilize multi-criteria decision-making techniques such
as - Analytic Hierarchical Process (AHP) to obtain the relative importance as perceived
by a selected number of representative samples from Health, Safety and Environment
(HSE) managers from tanker shipping companies.

5 Conclusion

The present study aimed to review the literature associated with maritime safety and
investigate Critical Success Factors that influence the safe operations of tanker vessels.
The derived factors were grouped under six reoccurring categories basis their role in
operationalmanagement of tanker vessels. Further research intoCSFs and their perceived
relative importance by the managers utilizing process like AHP can provide adequate
evidence and guide the future research directions for optimal information system support
for tanker vessel management.
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Abstract. Companies have invested in implementing Ergonomic Programs aim-
ing to reduce work related ergonomic risks and diseases and consequently, reduce
sick leave costs and indemnities in labor suits. However, it should also be noted
that these efforts are focused on reactive measures. In this way, the programs
become vulnerable and inconsistent. The purpose of this article is to propose a
Ergonomic Management Model based on applying principles of Resilience Engi-
neering. It has been applied in a consumer goods industry in Brazil with 6000
employees, creating ergonomic processes and establishing actions to guarantee
the program sustainability based on the concepts of Resilience Engineering. As
a result, the practice of anticipating ergonomic risks on all fronts of ergonomics
was the main benefit, generating as a socioeconomic impact the promotion of
workers’ health, reduction of absences from work and guaranteeing a sustainable
ergonomic program.

Keywords: Resilience engineering · Ergonomics management · Ergonomic ·
Processes · Culture of prevention

1 Introduction

It is not possible to talk about work without mentioning work-related illnesses. These
have been costly and affect not only the inflicted people themselves, but also their
employers and society [1]. There is also a negative effect on companies due to sick leave,
and incapacities to work have a direct impact on social, economic, both organizational
and public health aspects [2]. Occupational diseases are responsible for a large part of
lost workdays, and these costs are difficult to measure, considering costs directly related
to treatment, as well as indirect costs such as lost productivity, taxes, compensation, new
hires, training and qualifications for substitute workers [3]. It is not possible to talk about
work without mentioning work-related illnesses. These have been costly and affect not
only the inflicted people themselves, but also their employers and society [1]. There is
also a negative effect on companies due to sick leave and the incapacity to work has a
direct impact on socially, economically, both organizational and public health aspects
[2]. Occupational diseases are responsible for a large part of lost workdays and these
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expenses are difficult to measure, be it directly related to treatment, or indirectly related,
such as lost productivity, taxes, compensation, new hires, training and qualifications for
substitute workers [3].

In fact, the lack of ergonomic specialists in these companies along with the lack
of structure and lastly inefficient programs that focuses only on reactive spots make
ergonomics program vulnerable and prone to failure. Better than having a successful
program is preventing it from failing [4].

This article proposes an Ergonomics Management model with a focus on Resilience
Engineering, developed and applied in a consumer goods industry in Brazil with 6000
employees, demonstrating every step for the Ergonomics Program implementation along
with the necessary actions for applying the Resilience Engineering principles making
the program possible, robust and sustainable.

The research presented in this article contributes to scientific knowledge from the
development and implementation of a new management model in ergonomics with a
proactive approach by applying the concepts of resilience engineering as well as how
to position the ergonomics in a strategic way for businesses in addition to contributing
to the reduction of disease costs, medical treatments and the amount of sick leave.
Consequently, there is a social impact as people remain active, healthy and generating
income.

2 Theoretical Framework

Ergonomics can contribute so much to improve working conditions. For companies, this
can vary depending on the stage in which they occur [5]. Therefore, it is important to
understand the different processes and their management.

The process is a structure for action with a beginning and an end. Starting from
the initiation of a job in which activities have a specific definition regarding time and
space [6]. Process management contributes to the organization to achieve the objectives
of essential business processes through improvements in performance management and
governance [7]. A model that sums up the concepts of the life cycle of businesses and
process management with a purpose of continuous improvement consists of 6 phases:
1. Strategy development: Importance of identifying existing processes and offering an
overview of the processmodels aswell as collaborative processes. 2. Definition andmod-
elling: Business process models are complex as are their definition and original model
concepts must be managed. 3. Implementation: From the processes definition and mod-
elling quality must be ensured therefore, it is important to analyse whether the model
describes what was intended; whether it is understandable, consistent, and whether it is
in accordance with reality. 4. Execution: For execution to be possible, the components
interoperability work flow must be ensured. 5. Monitoring and control: It is possible to
collect relevant information from the process as well as anomalies during its execution
and thus more effectively identify and control. 6. Optimization and improvement: Mea-
suring business processes performance forms the basis for improvements development
and new process structures [8].

Ergonomics must be present from the very beginning to ensure that the work envi-
ronment is adequate to the psychophysiological characteristics of workers. And that
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it is applied in different situations with different approaches. Also, there are specific
approaches consisting mainly of 4 lines of action comprised of design ergonomics, cor-
rection ergonomics, awareness ergonomics and participation ergonomics [5]. There is
a huge opportunity for improvement when carefully analysing projects, solutions and
production strategies and if the principles of ergonomics are incorporated [9]. The Occu-
pational Safety Health Administration characterizes an ergonomics program as having
4 main elements: A. workplace analysis; B. risk prevention and control; C. medical
treatment management; D. training and education [10].

Actions arising from this application model also present both reactive and proac-
tive demands. Companies that invest in prevention through ergonomic actions with a
proactive approach have reduced sick leave costs, treating employees with work-related
illnesses, reduced the need to replaceworkers, new training, and in addition proportionate
benefits to people, gains in productivity and in its quality as well [11].

Resilience is an ability that can be found at the individual level as well as at the sys-
temic or organizational level. A resilient system is able to quickly address disturbances
and monitor anticipated risks [12]. Few organizations critically look out for potential
risks after a long period of stability. Resilience engineering goes further, as it seeks to
improve organizations performance under different conditions and develops the expertise
to anticipate undesirable events [13]. Resilience engineering can positively contribute to
the evolution of Health and Safety at Work in organizations, salvaging previous knowl-
edge, problematizing the subject and seeking reflections to eliminate or reduce the risk
factors that may cause accidents and work incidents involving every component of the
system [14].

In order to measure the actions completion resilience engineering strategies must be
applied which are: Failure Minimization; Early Detection; Flexibility; Controllability;
Effects Limitation; Administrative Controls and Procedures [15]. The model presented
by the same author proposes that a resilient organization must convey 4 main skills: 1.
Ability to Respond: A resilient organization must know what to do and when to do it.
This ability deals with reality. 2. Ability to Monitor: A resilient organization must be
able to flexibly monitor what occurs for long-term survival. It must be able to monitor
its own performance, opportunities and potential threats before they become real. This
is the ability to deal with criticism. 3. Ability to Anticipate: A resilient organization
must be able to anticipate future events, which are beyond current operational events
and their variability. This is the ability to deal with potential. 4. Ability to Learn: A
resilient organization must be able to learn from experience, by understanding events.
This is the ability to deal with the factual [13].

3 Methodology

For the structure’s construction and stage definitions of management model in
ergonomics implementation, the life cycle model of a business process has been adapted,
where each relevant step and actions are demonstrated [8]. In this construction, perfor-
mance areas of ergonomics have been considered as well as the application of resilience
engineering principles based on the model of ergonomics program proposed by the
Occupational Safety Health Administration and adapted in this study [5, 10, 13]. This
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structure is divided into 6 stages as follows: 1. Strategy Development: Made knowing
the company’s demand; Definition of Human Resources; identification of the existing
processes (overview) and understanding of Ergonomics as strategic for the business. 2.
Definition andModeling: Themodel to be implemented has been developed and theman-
agement model proposed. 3. Implementation: The inputs and outputs for each process
were defined; step by step description of the implementation of each step; guaranteed
application and interrelation between models in ergonomic processes. 4. Execution:
Interoperability between the components of the workflow was ensured by complying
with the procedures of each ergonomic process. 5. Monitoring and Control: Relevant
process information was built; process indicators developed; anomalies or variability
controls were performed. 6. Optimization and Improvement: Based on the performance
measure, improvements and new ergonomic process structures were proposed. Ensure
that the ergonomics program become robust and sustainable, resilience engineering
strategies were applied with actions on the following fronts: FailureMinimization; Early
Detection; Flexibility; Controllability; Effects Limitation; Administrative Controls and
Procedures [15]. This model was applied in a consumer goods company in Brazil with
6000 employees from February 2013 to October 2018.

4 Results

The application of the model made it possible to characterize the management of
ergonomics and its processes with the same structure as the management of processes
and businesses, by defining inputs and outputs of each ergonomic process, responsible
for the actions and constant search for continuous improvement from the critical analysis
of the processes carried out regularly. In step 1, Strategy Development, a physiotherapist
and ergonomist was hired who identified the demands aligned with the actions of the
ergonomics program within the company’s business strategy and structured a team with
11 ergonomic process controllers and 1 Occupational Therapist trained in ergonomics.
The scenario presented at the time was a significant number of ergonomic complaints
and many dismissals of workers with actions only with a reactive focus. In step 2, Def-
inition and Modeling, the model created enabled proactive actions with an approach in
several interface areas aimed at anticipating and dealing with potential ergonomic risks
in compliance with the principles of resilience engineering. In step 3, Implementation,
there was the definition of the related processes from each ergonomics front, details of
the pertinent characteristics, objectives, processes developed, target audience, interface
areas, as detailed in Table 1.

In step 4, Execution, the ergonomic requirements proposed in each process were
met and interoperability between the different areas within the company was guaranteed
(areas related to worker health, areas that ensure compliance with legislation, areas of
development and execution of projects, financial and managerial areas), through the
regular practice of the procedures defined for each ergonomic process according to the
management model developed. In step 5, Monitoring and Control, it was found that
the development of ergonomic processes allowed the creation of indicators that made
it possible to measure demands, plan the physical structure, people and deadlines for
meeting these early identifiable problemsor potential risks, guidance for decisionmaking
in prioritizing improvements to be made.
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Table 1. Ergonomics management focusing on principles of resilience engineering

Ergonomics action fronts Demand (reactive/proactive) Principle of resilience

engineering applied

Actions

Correction ergonomics Reactive Answer

Learn

Complaints management

Ergonomic complaint evaluation

Ergonomic workstation

evaluation

Intervention/Adequacy

evaluation

Improvement validation

Proactive Monitor

Anticipate

Ergonomic mapping

Prioritization for planning

ergonomic assessments

Prioritizing projects

Adequacy of posts

Improvement validation

Conceiving ergonomics Proactive Anticipate

Learn

Participation of ergonomics in

all stages of the project (from

concept to implantation)

Ensuring compliance with

ergonomics principles by the

project in execution

Proposed changes in innovation

based on a history of previous

problems

Awareness ergonomics Proactive Anticipate

Learn

Monitor

Prevention Culture Promotion

through training and capacity

building for all the company

hierarchical level

Behavioral changes monitoring

through audits and inspections,

and the development and

dissemination of indicators

Participation ergonomics Proactive Anticipate

Answer

Learn

Actor insertion (collaborator) in

the change process

Internalization of the prevention

culture

Among these, there are indicators to control the adequacy of jobs, control of reg-
istered complaints and informal complaints (identified in audits carried out by the
ergonomics team), control of employee absences, and control for prioritizing invest-
ments in innovation projects, and, control of behavioral aspects in relation to the culture
of prevention at all hierarchical levels of the organization. Finally, in the sixth step,
Optimization and Improvement, the sustainability characteristics for the ergonomics
program were developed through the application of resilience engineering strategies.
For each of these strategies actions were designed to meet their objectives. This practice
allowed a critical analysis of the ergonomics program itself considering its relevance,
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performance, customer service, main deviations or variations found, delivery capacity,
search for improvements and innovations.

Applying ergonomicsmanagementmodel generated several gains, notably the reduc-
tion in 61% of critical posts, through risks treatment and anticipation in conjunction with
the areas of process and product engineering; 45% reduction in sick leave; total success
with labor inspection agencies, which recognized the implementation of a robust and
efficient ergonomics program sustainable; and the positioning of the ergonomics area
as strategic for the business and for the promotion of the culture of prevention. The
company also received external recognition, for the ergonomics program implemented,
in awards that highlight the best practices in EHS (Environment, Health and Safety) at
the national level.

5 Conclusion

The model proposed and presented in this article, which was applied in a consumer
goods company proved that ergonomics when applied proactively is a strong allied to
the organization’s business strategies. The results showed that the practices developed by
this model enabled to implement the culture of prevention, to promote health, to develop
ergonomically adequate jobs and work processes, to reduce work-related diseases, to
avoid costs, and to contribute to society, by reducing the number of absences from work.
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Abstract. Competitive environment along with the “24/7 Society” characterized
by a perfectionist approach to work have become a real challenge for contem-
porary employees. They must frequently maintain a high working tempo, carry
the workload, take increasingly more responsibilities, and face constant changes.
Consequently, employees may feel threatened – either psychologically or socially.
Leaders have a crucial role in this stressful working environment. They could
both predict and reduce the feeling of vulnerability of employees and boost their
self-confidence. Leaders could inspire employees, or conversely, make them feel
unhappy or unsatisfied. Hence, leaders affect the socio-psychological experiences
of the employees. Appropriate behaviors of leaders can ensure sustainable positive
socio-psychological experiences; however, negative inappropriate behaviors can
be treated as working environment threats and stressors. The aim of the paper is
to reveal the critical leadership behavior-based threats and rewards that shape the
socio-psychological experience of employees thus suggesting how leaders could
ensure positive socio-psychological experiences for employees.

Keywords: Leadership · Employees · Socio-psychological experiences

1 Introduction

According to the European Agency for Safety and Health at Work, 28% of employ-
ees have health problems due to work-related stress [10]. On the one hand, the growing
demands of the working environment, and on the other hand, personal ambitions create
an ambiguous situation that could be described as the “Harm/Benefit Paradox” [15]. The
statement that “work can be harmful” [15] implies a situation without a way out, but it
is precisely this situation that requires new insights. Moreover, the scientific literature
identifies a perplexing situation in which human resources are recognized as key sources
of organizational success [6]; however organizations do not pay sufficient attention to
the application of sustainable human management practices [16] that would ensure pos-
itive socio-psychological experiences of employees. Recently, Job Demands–Resources
Theory has been rethought with emphasis on several unresolved issues [2]. According to
authors, leadersmay also influence theworking environment of employees [2, 3], and this
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way leaders may have an indirect impact on performance at work due to positive socio-
psychological experiences of employees. The critical role of the leaders is also confirmed
by other scholars [4, 7, 28]. Leadership can be described as an ability “to Listen with
Enthusiasm, having anAspiringmind to be able tomake aDecisive action, Empower and
Encourage others in aResponsible, Supportive andHumblemanner by Inspiring the team
to achieve set goals as Planned” (LEADERSHIP) [26]. Although leadership has always
been a field of multidisciplinary research, it has often been studied only as a social phe-
nomenon. The last decade has seen the emerging field of neuroleadership [20–24] that is
focused on bringing “hard science” to the social science field of leadership [20]. The term
neuroleadership was introduced by David Rock [21]. Based on neuroscience, research
in neuroleadership develops new approaches to people management by measuring and
analyzing the physical processes in the brain that are stimulated by different working
environment factors including human interaction [8, 13, 27].

The paper contributes to the knowledge about leadership exploring the behaviors
of leaders that can ensure positive socio-psychological experiences, or conversely, cre-
ate threats and suppose negative socio-psychological experiences using the SCARF
neuroleadership model developed David Rock [21].

2 Theoretical Background

The integration of psychology and neuroscience knowledge provides a better understand-
ing of both human nature and behavioral motives, while at the same time encouraging
leadership behaviors that ensure positive socio-psychological experiences. The SCARF
model developed by David Rock is closely related to Broaden and Build Theory, which
states that the safer and happier people feel, the better their performance is [11], and
Motivation and Hygiene Factor Theory, Progress Theory, and the Three-Factor Theory
that help to understand the factors in the working environment that make people unhappy
or, on the contrary – make them feel encouraged and satisfied [1, 25].

The SCARF model is based on an assumption that the human brain responds to
social threats and rewards in the same way as physiological threats or opportunities [9,
14]. According to the SCARF model, the five domains (Status, Certainty, Autonomy,
Relatedness, and Fairness) of experience are strongly exposed to the threats and rewards
in the working environment. Meanwhile, the importance of these domains may vary for
different employees. Moreover, people are of different sensitivity and accept failures or
successes differently. Consequently, a leader should understand the importance of each
SCARF domain for different employees and create a working environment conducive
to positive experiences.

Status canbe associatedwith hierarchy asmuchaswith social opinionor reputation. It
can be described as a subjective feeling; however, status ismore reliant on the evaluations
of others [18]; however, one’s own status affects the perception of the status of others
[12]. People may use different strategies to attain a high status. The leader’s job is to help
the employees gain status while also ensuring their own status among the employees.

Certainty emphasizes the importance of knowing what will happen in the future.
Uncertainty in the workplace results in unstable employee–employer relationships,
which affect the employee’s job performance and commitment towards the organiza-
tion [5]. However, ensuring certainty in uncertain times is a leader’s task, the success
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of which will primarily depend on the leader’s ability to inform and communicate with
employees.

Autonomy at work and work outcomes such as job performance is a widely studied
phenomenon [2, 3]. According to scientists’, autonomy becomes particularly important
when the job demands are very high [3]. Meanwhile, the level of autonomy is highly
dependent on the employee’s competency and psychological maturity and the leader
needs to assess the employee’s desired degree of autonomy.

Relatedness refers to the belonging to a social group, knowing who a friend or foe
is [23]. Due to the assumption that relationship comes before the result [19], it is very
important for the leader to build and maintain effective interpersonal relationships. A
leaderwho is caring and friendly towards employees ismore likely towin their friendship
and loyalty [26] and to earn their trust and engagement [1].

Fairness is a perception of fair exchanges between people and is especially crucial
for leaders. Providing equal opportunities for all employees and acting in alignment
with organizational values, leaders enable positive socio-psychological experiences of
employees. Meanwhile, biases and favoritism suppose ethical ambiguity [17].

Despite the widespread acceptance of this model, some authors note that the neu-
roleadership findings should not be adopted with blind optimism [13]. Neuroscience
allows for objective identification of critical factors, primarily by eliminating subjective
perceptions and assessing stress [7]. For the purpose of revealing the nature of causation,
we should turn to traditional qualitative research methods that enable the understanding
of the phenomenon in the context of working environment.

3 Methodology

A qualitative research method was applied for this research. In doing this, the qualita-
tive data were collected from Lithuanian organizations using semi-structured interviews
with 69 employees. The research instrument was developed using the SCARF model of
Rock [23]. In order to understand the phenomenon of leadership, respondents were asked
to tell how important the SCARF domains were to them and to recall the most memo-
rable leadership behaviors that made the respondents [R] feel threatened or encouraged
in each of the SCARF domains. The interviews lasted from 40 min to 1 h and 35 min.
The study included 25 (36.23%) males and 44 (63.77%) females. Of these, 57.38%were
in managerial positions. The majority of respondents were from the service (41%) and
manufacturing (38%) sectors. Thirty-one per cent of the respondents represented large
organizations with more than 500 employees.

4 Empirical Findings

Qualitative research has revealed the leadership behaviors that formpositive and negative
socio-psychological experiences of employees. Due to the limited scope of the article,
the research results are presented in brief providing only the key points.

Status. Respondents stressed the importance of being recognized as competent special-
ists (“Respect and trust of the team leader is important to me…” [R2], “Look what you
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think? – and together with manager we are looking for a common solution. I feel that
the manager appreciates me and trusts me.” [R8]). In emphasizing positive experiences,
respondents particularly noted the importance of praise [R23], [R37], [R64], [R67] etc.,
recognition of professionalism [R4], [R18] etc. and recognition of results [R36], [R55]
etc. Negative experiences were related to disrespectful or unequal behavior [R35], [R44]
etc., and to the fear to disappoint the leader by failing to achieveprofessional goals,which,
in their opinion, could lead them to lose their status (“… you do not want to fall into
the mud, losing your status completely” [R19]). Thus, the study revealed that it is very
important for the leaders to treat the employee as an equal partner and to recognize the
employee’s performance and personal professionalism when caring for the employees’
status.

Certainty. Respondents mentioned that certainty at work was associated with good
wages, stable company position in the market, clear vision of the organization, and con-
fidence in the leader. Respondents perceived the certainty twofold. First, it is certainty
in employability. “The confidence probably comes when you know that the manager
respects and supports you. Yes, mutual respect at work is very important to me. This
gives a sense of certainty” [R5]. “My immediate supervisor appreciatesme, and although
I am not always able to achieve the goals…. I feel stronger when I know that in the eyes
of shareholders my direct supervisor will protect me. Well, at least it seems so to me…”
[R24]). Second, it is related to decision-making in the context of uncertainty, limited
information and rapid change. (“You can feel assured when you know your job well,
when you know that team leader trusts you and you are confident in yourself” [R3]).
Respondents placed great emphasis on trust in the leader. The manager’s phrase: “I
never lie, I just don’t always tell the whole truth” [R61] makes wonder if this kind of
leadership behavior leads to positive experiences for the employee. Confidence in the
leader is weakened when they constantly change their opinion or position on something
[R25] or do not provide information [R26], [R40] etc. Many respondents mentioned the
fear of losing their job due to the economic situation [R1], [R3], [R28], and certainty
were associated with the clarity of prospects of strategic development of the company
(“Personal statement by the manager that the company will continue its business and
is not moving to a less expensive country” [R2]), technology deployment (“…I may be
replaced by new technologies and my services as a human being will not be needed”
[R49]) or changes in general (“… all changes bring anxiety. Whether those changes are
good or bad, they must be accepted as a gift. Every morning the sun comes up… I under-
stand what my strengths are and what I can do differently to survive in these situations.”
[R12]). In all these cases, an emphasis was placed on informing the employees and the
way it was done.

Autonomy. In defining autonomy, almost all respondents emphasized autonomous
decision-making within the scope of personal responsibilities and competences (“free-
dom tomake decisionswithin their ownfield of competence” [R39], “…towork indepen-
dently, to make decisions without comments of manager on each step” [R6]). However,
they also emphasized teleworking [R2], time scheduling (“… you may not be at work,
most important are the results you show at the end of the month” [R11]). Autonomy
is undoubtedly linked to the confidence in the employee (“When the CEO leaves for
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period X (business trips, vacations), I substitute the director… this reinforces the sense
of autonomy” [R17].

The study also revealed a very interesting situation regarding the implementation of
modern forms of work organization, which sometimes lead to the opposite results than
expected. According to one respondent, “LEAN has reduced the autonomy in principle
because you enter a structure, you are hit by a frame. And the new manager comes very
often to ask me about the success, priorities, tasks… every hour… it means couching.
You lose the sense of being able to make the decisions because he tells everything, points
it out… Oh, it is said… LEAN strengthens the autonomy…” [R25].

Respondents also asserted the importance of clarity of the role emphasizing the rights
and responsibilities that define the subject’s autonomy.

Relations. The majority of respondents pointed out trust as a cornerstone of good rela-
tionships. Alongside this, not being afraid to ask for help or support [R5], lack of talk
[R1, R37], and necessity of openness [R13] were mentioned. This notwithstanding,
good relationships should not be idealized, and the organizational climate is good, as
one respondent noted when “…you can quarrel with each other and it takes about five
minutes, then everything is back to old” [R40]).

Respondents also highlighted the importance of leaders’ support. “I… do not receive
any support…. I was disappointed…. Somehow, I’m lacking support,… or a good word.
Only when something is done, then maybe he (manager) will say something” [R47]. A
good relationship can be achievedwhen the organization has a clear, accurate distribution
of duties and responsibilities, and all the members of the organization are strategically
oriented towards strategic goals. Then the organization can have good relationships
based on the same shared values, mutual understanding, support, friendliness, empathy
etc. Respondents also highlighted the importance of leadership support and the key role
of leaders in team building and development.

Fairness. Respondents associated fairness with objective outcome-based evaluation
[R1], [R22], [R61] etc., equality [R9], [R22] etc., eliminating sympathy/antipathy [R16],
[R43] etc., and emphasis on value-based leadership decisions [R19], [R53], etc. Accord-
ing to the respondents “Fairness is the value of the company, the basis of its activities”
[R25]; “Fairness is the knowing that more and less everyone in the organization follows
more and less the same rules” [R69]. Fairness becomes a critical factor in changes,
because only a transparent and open relationship between the leader and employee
reduces the resistance to change. Moreover, positive socio-psychological experiences
are driven by open and transparent communication of the leaders with employees and
honest behavior, because “when employers fail to see good deeds and emphasize the
things that are bad, you swallow the pill and keep working” [R42].

5 Conclusions

The research disclosed crucial behaviors of leaders that affect the five domains of the
socio-psychological experiences. The study revealed that it is important for the leaders
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to recognize the employees’ performance and personal professionalism when caring for
the employees’ status.

The respondents associated certainty primarily with the level of confidence in the
leader. Emphasis was placed on informing the employees and the way it was done. In
defining autonomy, respondents emphasized autonomous decision-making within the
framework of personal responsibilities and competencies. Respondents also asserted the
importance of clarity of the role, emphasizing the rights and responsibilities that define
the subject’s autonomy. The majority of respondents pointed out trust as a cornerstone
of good relationships. They also highlighted the importance of leadership support and
the key role of leaders in team building and development. The respondents associated
fairness with objective outcome-based evaluation, eliminating sympathy/antipathy, and
emphasis on value-based leadership decisions.

In addition, the study identified that all five domains of socio-psychological experi-
ences were highly influenced by change. Changes are generally seen as a threat to status
and uncertainty, they reduce or increase the degree of autonomy, bring confusion to rela-
tionships due to the rethinking of the roles between the employees, and make employees
sensitive to the sense of fairness. In this context, it is particularly important for leaders
to behave in ways that support the staff morally, provide them with full information
about the process of change and prospects, recognize their contribution, and provide
organizational support to develop the necessary skills and competences.
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Abstract. The world economy continues to grow at an ever-increasing pace and
as a result, has created additional demand for new buildings. This has placed
an ever-increasing demand for experienced construction managers with learned
and practically applied skills to competently deliver successful projects. South
Africa is no exception to this phenomenon. To retain skilled construction man-
agers projects must be well managed from the outset. Having the correct policies
and procedures in place will assist with this requirement. Motivating factors play
a large role to assist construction managers in achieving their best and keeping
their focus. Thus, how to motivate them is key to ensuring that a project deliv-
ers on; quality, time and within budget. This paper attempts to identify factors
that motivate construction managers and assist construction companies to retain
them. For this purpose, structured interviews were conducted at the University
of Pretoria and a mixed-method approach was followed. Data was collected from
construction professionals with aminimum of 10 years of construction site experi-
ence within the Gauteng Region of South Africa. The decisive factor was the work
environment conditions and this included factors like; creating job security, give
employees a sense of belonging, mentors giving constructive criticism, listening
to problems, acting on them and thus giving support, reducing longworking hours,
improved site office facilities, regular relaxing social events within the company.
Results from a recent research project have identified three items that are needed
to retain construction managers. These included; a good work environment and
extrinsic and intrinsic rewards. It was found not uncommon that if an offer to be
employed at an alternative company with less salary, but with a more comfortable
work environment was available, then this would be a viable option. Construc-
tion companies should invest more effort to improve their work environment and
further tailor-make their extrinsic and intrinsic awards systems.
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1 Introduction

Attracting and retaining skilled constructionmanagers is a current problem that faces the
construction industry [1]. The perception and in reality is that the construction industry
needs improvement. Some of these areas of concern include; poor health and safety,
competitive annual income packages, well-being, work stability, the image of the indus-
try, productivity and females in construction. Addressing these will ultimately come
from improvements in technology, processes, upskilling of construction managers and
a different way of approaching the motivating environment on construction sites [2–4].

The construction manager, the stalwart of a team, who is charged with the respon-
sibility of leadership throughout a project’s delivery will ultimately be a crucial team
member that ensures its success [1]. Clients of modern construction projects can be
arduous when their expectations regarding key performance indicators of, time, cost and
quality are not met. To temper this and provide better project outcomes, requires skilled
construction managers.

The South African construction industry continues to experience both internal and
external issues that directly influence the psychological and physical performance of con-
structions managers. Some of these can affect their motivation levels and their behaviour
in the workplace. These include; absenteeism, grievances, alcohol and drug abuse, acci-
dents, conflicts, commitment issues, quality of work and high divorce rates. The multi-
effect nature of this matter makes the remedy or management of these issues extremely
complex. One approach may be for construction companies to move away from tradi-
tional approaches to motivate their construction managers. This is based on the premise
that as individuals, each construction manager will be motivated in different ways.

2 Literature Review

The principle role and function of the Human ResourceManagement Department within
a construction company is to know how construction managers perform as they do
[5–7]. Some of the key issues and factors which could influence behavioural traits of
construction managers are discussed in this section.

2.1 Motivation

Motivus is a Latin word from which the term motivation is derived as it best describes
what events influence people’s behavioural actions or plans. [7]. Motivation can be
defined as “the willingness of individuals and teams to exert high levels of effort to
attain organisational goals, conditioned by the efforts capability to satisfy individual and
team needs” [8]. Motivation can also be defined as the “willingness to do something, and
it is conditioned by this action’s ability to satisfy some need of the individual” [9] or a
“psychological process that arouses and directs goal-directed behavior” [5]. “Even when
people have clear work objectives, the right skills and a supportive work environment,
they must have sufficient motivation to achieve their work objectives” [10].

There is no communal ground onwhat are themost aspirational motivations required
for construction mangers, even though research to date has shown several overlaying
theories.
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There are currently several theories with regard to what are the primemotivations for
constructionmanagers. Amongst these, there are various overlays, but still no communal
ground between them. [10].

These can be divided into two main groups:

(1) Content theories (older) concentrate more on the factors, causing
motivation; and

(2) Process theories (more modern), attempt to explain how motivation and
behaviour narrate to each other. Modern process theories concentrate more on the
association between elements that yield or prevent motivation and the needs and
causes are the main focus in the older content theories [8].

So, motivation can still be seen as a very complex topic. There are many different
expert explanations for and approaches to motivation. There is no one specific type that
can be applied as situations will vary with regard to ingredients for an integrated model
for creating a motivating climate [8].

What can be concluded, is that to create a motivating climate; process theories such
as; expectancy, equity and goal-setting theories combined with the job-characteristic
theories and some elements of the older content theories are important.

If a company fails to understand the importance of any one of the elements of
aligning-commitment, they would be unsuccessful in their quest to provide motivation
andwould result in zero commitment. This is based according to the aligned-commitment
formula that can be best expressed as:

Aligned-commitment= Knowledge× Information× Empowerment× Rewards &
Recognition × Shared Vision [1, 8].

2.2 High-Performance Construction Teams

The construction industry needs high-performance teams to cope with the industry’s
demands. Three to five years are required to build high-performance teams [5]. It has
been found that the following equation can be used to guarantee peak performance.

(peak performance = potential × commitment × motivating climate) [8].
For construction managers as a whole, performance measures should be put in place

by the company that will produce positive reinforcement outcomes and linked to a team’s
performance [8].

Construction companies, in general, need to grasp the concept, that an annual increase
in salary iswelcomedby constructionmanagers; but very few link these increases directly
to the effort they have made [8].

Fair, meaningful and attainable recognition schemes and rewards are considered vital
to ensure performance [1]. Construction managers will compare their rewards with other
construction managers within the company, construction industry and other industries.
According to the Equity Theory, whether the latter information received is correct or
not, they will perceive it as the truth. The satisfaction or dissatisfaction that may sprout
from this, may influence the effort and further indirectly link to causes that impact their
performance.
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If any of the elements are missing in the chain as shown in Fig. 1 below, it would
have the result of leading to dissatisfaction. For this reason, it is very important for the
construction company to have the ability to create a motivating climate for construction
managers when difficult construction site conditions and project constraints present
themselves. By successfully creating a motivating climate for individuals and teams
on construction sites, their full potential would be unlocked i.e. construction workers
are issued different coloured hats to differentiate them. Coloured hats can be used to
visually celebrate rank based on acknowledged improvement in tasks and performance.
This could be especially true for general labourers. Once they attain a certain colour,
they may be able to progress and join a skilled team that wear one colour and even have
a name for their trade. Fore example, steel fixers could all wear a red hard hat and have
a name like ‘The Scorpions’ [1].

Fig. 1. Elements and dynamics of a motivating climate [8]

3 Research Method

A literature review was performed to identify the factors for retaining construction
managers. A mixed-methods was applied, making use of a structured interview. The
data was collected at the University of Pretoria. During the research, the participants that
consisted of construction managers with 10 or more years’ experience in construction
site management and a B.Sc. degree in construction management were used. They were
given the opportunity to provide relevant responses based on their own; experiences,
insights, opinions, perspectives and attitudes towards the research topic. This included
audio recordings to enable data analysis at a later stage. The target populationwas further
refined to include different sectors of the South African built environment in the areas



640 A. (Hennie) van Heerden et al.

of; residential, industrial, office/retail, civil engineering and roadworks. Different age
groups were also singled out by the researchers to target responses. It was hypothesised
that age may influence different value propositions. Ethical clearance for this research
study was approved [1].

4 Data Analysis and Findings

Of the analised data, 10% were in the age bracket between [48–63]; 20% were in the
age bracket of [64+] and 70% of the interviewees were in the age bracket of between
[32–47]. 40% of all the interviewees were construction managers responsible for a
construction project with a value of between>R40 – R130 million and 60% for projects
above R130 million. 40% of the interviewees were all under the age of 40 and they
were held responsible for the projects greater than R40 million. It was concluded that
young construction managers were given the responsibility and given the ability to
manage relatively large construction projects at an early stage in their careers. It was
also found that most of the surveyed construction companies use a coaching method, in
which a young inexperienced construction manager is able to be mentored by a seasoned
construction manager at an early stage in their career development [1].

The information obtained from the interviews are classified in Table 1. The key
findings revolved around creating a positive work environment. The aim is to improve
the work-life balance and the lifestyle of construction management staff where it is often
neglected.

The participants believe that a robust and transparent rewarding system is an abso-
lute requirement for an improved work environment. Another important factor is also
the availability of resources which can relieve unnecessary stress and create a more pro-
ductive environment. Other factors such as equity, progression opportunities, fairness,
transparency, job security and socialising were also mentioned as enhancing the work
environment quality.

This reinforced the idea of having both intrinsic and extrinsic reward system for a
more balanced work environment. Bonuses, project incentives and company shares are
extrinsic rewards or forms of performance renumeration that were regarded as more
important in relation to the overall positive work environment experience [1]. How-
ever, the intrinsic reward or performance remuneration, which could be opportunities to
progress; more challenging responsibility and recognition; were also highly regarded by
the interviewees. An assessment of current job satisfaction and happiness was also done
which indicated most of the interviewees were happy of the job they were doing due to
the positive effect of the following factors:

• The dynamic nature of the industry
• The opportunity to work with different trade, and skills
• The possibility with corporate level

On the other hand lack of transparency and the issue of work-life balance for those
with families was a negative factor.
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Table 1. Interview summary of findings

Positive work
environment (lending to
Improved lifestyle
factors)

Reward system The current state of job
satisfaction (or
happiness)

Information
classification

• A robust and
transparent rewarding
system is required
(100% importance)

• Availability of the
required resources
(40% importance)

• Equality and
potentially
inclusiveness of
project managers by
allocating shares
(30% importance)

• Providing progression
opportunities;
communication of
short- and long-term
goals, and visions; in
addition to
professional
development (30%
importance)

• Fairness of job
allocation and rotating
people especially
during weekend jobs
(30% importance)

• Job security (30%
importance)

• Socialise events
within the company
(30% importance)

Intrinsic reward or
performance
remuneration, which
could be opportunities
to progress; more
challenging
responsibility and
recognition
Extrinsic rewards or
performance
remuneration, such as
bonuses, project
incentives and company
share.

The dynamic nature of
the industry makes it
interesting and
rewarding for most
project managers
(positive)
The opportunity to work
with different trade,
with different skill sets
is satisfactory (positive)
The possibility to
interact with other sides
of the company such as
corporate level
(Positive)
Lack of transparency at
the corporate level
(negative)
However, the issue of
work-life balance
difficulty especially for
those who have families
could be problematic
(negative)

Interviewees Construction Director; Project Manager; Company MD; Contracts Manager;
Senior Site Agent; Site Agent; Contracts Director; Contracts Manager;
Project Manager; Site Agent

Table 1 conceptualises the potential strategies and provisions required to create job
satisfaction and a positive work environment. This is done to ultimately enhance motiva-
tion for the valuable project participants, resulting in constructionmanagement retention
and stability.
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5 Conclusion

The extrinsic rewardsweight accounted for 26%of the responses andwere noted as being
slightly more important than intrinsic rewards, with 18% of the weighted responses. A
good salary by itself was not considered as being the sole motivator with regard to
retaining a construction manager’s services. What was interesting from the surveyed
findings was that the value of a positive work environment accounted for 55% of the
weighted responses. Less money in lieu of negative environment was noted as more
valuable. This concept is further reinforced by the fact that the construction companies
must invest effort into creating a positive motivating environment.

In summary, the results confirmed that to successfully retain construction managers
in a company, the following three main factors are needed; motivating environment,
extrinsic and intrinsic rewards.
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Abstract. The service companies in Colombia, as part of their organizational
management actions, see in the standards and policies of customer service, a
projection for their sustainability in the market. Methods, mixed type study with
a descriptive approach, carried out in 7 service companies, with 129 workers. The
workers signed the informed consent for the collection of information. Application
of the instrument battery questionnaires for the evaluation of psychosocial risk
factors, which has reliability levels for intra-labor conditions of 0.957 and stress
of 0.83 [1].

Accidents reported in workplaces are associated with stress situations caused
by emotional states after a stressed interaction with a user. It is necessary to design
training programs to develop socio-emotional skills.

Keywords: Emotional work · Industrial psychology · Cognitive ergonomics ·
Organizational management · Psychosocial management

1 Introduction

The International Labor Organization (ILO) defines work as “the set of human activities,
whether paid or not, that produce goods or services in an economy, or that meet the needs
of a community or provide the necessary means of livelihood for individuals ” [2].

Work constitutes for man as an activity that implies the development of physical and
mental effort in the production of goods or services in order to respond to human needs.
Thus, with its development it offers the possibility of subsistence to those who carry it
out.

The functions developed at present, incorporate components that have a direct influ-
ence on the health of workers, consequently on business productivity. Therefore, the
organizational dynamics have the responsibility to identify, evaluate and adequately
monitor the psychosocial risk factors that affect those who work in the institutions. The
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objective is to intervene through appropriate strategies, the triggering situations of effects
on individual and organizational health.

The ILO Encyclopedia in the chapter referring to psychosocial and organizational
factors mentions that there are conditions, which lead to occupational stress with adverse
effects on health and safety at work. Among the psychosocial factors, we find those
related to the job, the work environment and the individual, such as the climate or
culture of the organization, work functions, interpersonal relationships at work and the
design and content of the task, among others [3].

The psychosocial risk factors act as psychosocial disruptors in the organization
with negative effects on the physical and mental health of the worker [4], that triggers
alterations that make you lose work and work capacity [5].

The organization in its adaptation to the constant changes in the market and to
guarantee its permanence in it, has generated strategies that the worker must apply to
satisfy the client. In this interaction, the worker must apply in his conduct, attitudes that
lead the client to the acquisition and approval of the good or service.

For Mababu Mukiur (2012), Emotional work is a “multidimensional construct that
refers to the expression of organizationally desirable emotions to influence interactions
with clients or users at work” [6].

Arlie Russell Hochschild first introduced the concept of emotional work in 1983with
the publication of the book The Managed Heart, the Commercialization of Human Feel-
ing,where he studies two service jobs: flight attendants and collectors,where thefirst sells
a service and the other charges for the service, requiring high emotionalwork.Hochschild
defines emotional work as the control of feelings to create publicly observable bodily
and facial manifestations [7].

The service companies in Colombia, as part of their organizational management
actions, see in the standards and policies of customer service, a projection for their
sustainability in the market. The development of customer service protocols leads to
workers maintaining an attitude with a high degree of enthusiasm and kindness, denying
the possibility of expressing authentic emotions in the interaction with the client. This
situation causes in the workers alterations in their physical and mental health, which
they register within the absenteeism indicators of the company.

The Colombian Ministry of Labour reports, two out of every three workers showed
alterations due to psychosocial risks, and that they feel high levels of stress between
20% and 30%.

60%ofworkers interactwith users. In addition, therewas a 43%growth inmental and
behavioural disorders between 2009 and 2012, especially due to anxiety and depression
events [9].

With the previous indicators, you can see the need to identify the effects that emo-
tional work has on the mental health of workers, on the organizational management
of the company and on high performance teams for the production of services. First
determining the sociodemographic conditions that influence them; secondly, identifying
the emotional work practices that trigger psychosocial risk factors; also classifying the
processes of organizational management in which emotional work is present and finally
determining exposure with risk levels.
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This work focuses its analysis on the implications that the worker and the com-
pany have in the development of emotional functions. Taking into account that, in the
production of services, this function is basic for work performance and constitutes the
differentiating value in the provision of the service because it is part of the corporate
image.

2 Method

Mixed study, with descriptive scope of emotional conditions triggered by users and co-
workers that have the potential to influence the operational environment of the production
of the service as basic information for the development of intervention programs from
organizational management to the quality of Work life and well-being.

Population of 129 workers of 7 health units in Bogotá. Sample, not probabilistic of
voluntary participants.

2.1 Steps Taken for the Study

For the development of the study the following steps were fulfilled that allowed to
guarantee an adequate procedure to obtain the results:

Step 1 “Information campaign”. Dialogue with workers and invitation to participate
in the study. This activity allowed us to explain the objective and implications of the
study. With this space, the workers who would go to step 2 were identified.
Step 2 “Informed consent signature” [11]. The workers who agreed to participate in
the study signed this consent, in order to meet the ethical criteria of the investigation.
Step 3 “Application of the Instrument Battery for the Evaluation of Psychosocial
Risk Factors”. Delivery to each participant of the self-dilution formats. This battery
with intra-labour reliability levels 0.957; and stress 0.83.
Step 4 “Verification of the psychosocial occupational medical records.” After the
application of the questionnaires, the information processed under the methodology,
showed the risk levels, these allowed identifying those who scored with medium, high
and very high-risk levels.
Step 5 “verification of risk levels”. For this step, a semi-structured interview with the
workers is carried out [12], allowing to identify the veracity of the information recorded
in applied instruments.
Step 6 “Preparation of general and individual reports”. With the verification, a
general report is made of the conditions of one of the 7 service units and the individual
reports of the formats applied to each worker. This in order for the organization to know
the real state of its working population and take measures to control emerging risks.

With these reports the company is suggested the preventive strategy to follow for
risk control.
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3 Results

Personnel mostly with technological and professional training in 83%, with an average
age of 35 years, 68% of the workers have a definite term employment contract, a working
day with average working hours between 6 and 18.5 h a day.

The correlations verified intra-labour factors that are altering the physical andmental
health of the worker from the customer service function.

Main risk found in poorly structured training processes towards the development of
socio-emotional skills reported by 89.3%, incorporation of personnel with low levels of
socio-emotional competence at 73%, due to recruitment and selection processes with
tests that are not adequate.

48%affectedby stress in the physiological symptomsof disorders, such as headaches,
frequent flu and sleep disorders; intellectual symptoms, expression of decreased work
performance and permanent tiredness, feelings of frustration; psychoemotional symp-
toms; feelings of anguish, anger and rigid behaviours and for social symptomatology;
and feeling of isolation.

Accidents reported in workplaces are associated with stress situations caused by
emotional states after a stressed interaction with a user.

When reviewing the disabilities reported by workers, it was found that the greatest
number of these occur in periods where the attention rate is high.

4 Discussion

Workers who carry out activities that incorporate “emotional work” functions have a
greater tendency to develop situations of emotional disturbances that eventually trigger
episodes of anxiety and depression.

Emotional disturbances influence the quality of work and family life, because this
alteration has the potential to transcend their family sphere, putting the worker in a
greater vulnerability caused by the change in their behaviour and the weakening of their
family relationship that In many cases it is presented.

An organization that carries out its activity without knowing that the worker requires
prior skills or the development of the same, is directed to the occurrence of a greater
number of workers who are sick or affected by a psycho-emotional situation, leading
them to unnecessary expenses and greater losses in your operation

5 Conclusions

Organizations have the responsibility to establish preventive measures from the moment
they begin the search for who their contracted collaborators will be.

Communication, training and information strategies become organizations in a fun-
damental element in the process of mitigating or eliminating said risk, so that they are
within the stages of recruitment, hiring and permanence of the worker in the company.

The development of emotional competencies in a service organization constitutes
the fundamental priority.

An organizational strategy focused on the improvement of human processes
constitutes the best investment in the processes of attention and service.
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Abstract. Job satisfaction is significant to the development of organisations and
well-being of workers. This concept is important for retaining workers, improv-
ing productivity, enhancing employee loyalty and increasing profit. Given that no
meta-analysis has been conducted to compare job satisfaction amongst different
occupations, this study analyses the level of job satisfaction amongst different
occupations through a meta-analysis. The occupation with the highest value of
odds ratio (OR) with job satisfaction is drivers, followed by office workers, disci-
plined services, nurses and physicians. By contrast, the occupation with the lowest
OR is teachers. Job satisfaction is positively associated with a high tendency of
suffering from occupational fatality. In addition, job satisfaction is related with
turnover, productivity and revenue of organisations. However, the high occurrence
of occupational fatality might affect the attitude of organisations on whether they
should boost workers’ job satisfaction.

Keywords: Job satisfaction ·Meta-analysis ·Occupations ·Occupational fatality

1 Introduction

Job satisfaction is a complex concept that lacks ultimate definition. Numerous scholars
have suggested different definitions for job satisfaction. In 1935, Hoppock [1] defined
job satisfaction as a feeling of contentment based on the combination of physiologi-
cal, psychological and environmental conditions. In 1964, Vroom [2] stated that job
satisfaction mainly emphasises role in the workplace. Herzberg [3] proposed the two-
factor theory in 1976 and argued that motivators (i.e. achievement, recognition, work,
responsibility, advancement and growth) lead to job satisfaction. Subsequently, Davis
[4] suggested that job satisfaction is tightly linked to a worker’s behaviour in the work-
place. Job satisfaction is recently defined as sense of achievement at work, enthusiasm
for work, happiness with work [5], attitude toward the job [6] and personal feelings on
the material and mental needs from the job [7].

Various internal and external factors related to work affect job satisfaction. Job satis-
faction can affect the attitude andbehaviour ofworkers, thereby increasing organisational
commitment [8], lowering turnout intention [9, 10] and improving work performance
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[11]. Job satisfaction is apparently a critical factor influencing organisation development.
Moreover, different occupations have distinct job natures and working environment. Job
satisfaction varies amongst different occupations. A meta-analysis is conducted to iden-
tify the discrepancy of the level of job satisfaction amongst different occupations. To our
knowledge, a lack of meta-analysis that investigates job satisfaction amongst occupa-
tions is evident. Therefore, a meta-analysis on the difference in job satisfaction amongst
different occupations must be conducted to enable professionals in human resource
management to understand current circumstances and assist in addressing the problems.

2 Methods

2.1 Literature Search and Selection

Several electronic databases, namely, Google Scholar, Web of Science and Scopus,
were used from Feb 6 to April 25, 2018. The keywords “career development” OR “co-
workers”OR“colleagues”OR“job satisfaction”OR“pay”OR“promotion”OR“salary”
OR “supervisors” OR “working environment” were searched in the databases to obtain
the published papers. The abstracts of the collected papers were sifted. The papers
used for the meta-analysis should meet certain requirements. In particular, the papers
should 1) be empirical studies instead of qualitative studies, 2) include odds ratios (OR)
(otherwise, sufficient sample sizes were provided for calculating OR) and 3) English
publications. A total of 283 out of 1,437 papers were extracted in the initial selection.
Subsequently, paperswith no provision of confidence interval of 95% forOR, duplication
and sample, including more than one occupation that could not be separated, were
excluded. Consequently, a total of 63 papers were extracted.

2.2 Statistical Analysis

Data analysis was conducted by using the Comprehensive Meta-analysis 3.0 software
package. The OR and confidence interval of 95% of job satisfaction were extracted.
Fixed effect models were used because common treatment effects were assumed in all
studies. I2 reflects heterogeneity, i.e. consistency of results. A high value of I2 implies
a high level of heterogeneity [12]. Three variables, namely, publication year, country
and occupational fatality were selected for conducting moderator analysis to evaluate
the potential effects of heterogeneity.

3 Results

3.1 Fixed Effect Models

The number of studies for disciplined services, drivers, nurses, officeworkers, physicians
and teachers are 9, 8, 14, 9, 12 and 8, respectively. Amongst the six occupations, drivers
have the highest value of OR (OR: 1.573, 95% confidence interval CI: 1.331–1.858),
followed by officeworkers (OR: 1.570, 95%CI: 1.551–1.590), disciplined services (OR:
1.563, 95% CI: 1.488–1.642), nurses (OR: 0.094, 95% CI: 1.069–1.120) and physicians
(OR: 1.016, 95% CI: 0.997–1.037).
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I2 value is used to evaluate heterogeneity. The I2 values of disciplined services,
drivers, nurses, office workers, physicians and teachers are 34.423%, 0.000%, 88.572%,
0.00%, 95.105% and 84.722%, respectively. The I2 values of drivers and office work-
ers lack heterogeneity. Thus, a subgroup analysis was conducted for disciplined ser-
vices, nurses, physicians and teachers to identify the possible effects of heterogeneity.
Table 1 demonstrates number of studies, effect size and heterogeneity amongst the six
occupations.

Table 1. Number of studies, effect size and heterogeneity amongst disciplined services, drivers,
nurses, office workers, physicians and teachers

Occupation No. of studies Effect size and 95% interval Heterogeneity

Overall OR Lower limit Upper limit P-value I2-value

Disciplined
services

9 1.563 1.488 1.642 0.143 34.423

Drivers 8 1.573 1.331 1.858 0.988 0.000

Nurses 14 1.094 1.069 1.120 0.000 88.572

Office
workers

9 1.570 1.551 1.590 0.940 0.000

Physicians 12 1.016 0.997 1.037 0.000 95.105

Teachers 8 1.011 0.943 1.084 0.000 84.722

3.2 Moderator Analysis

Publication year, country and occupational fatality were adopted as moderators to assess
heterogeneity for job satisfaction of disciplined services, nurses, physicians and teachers.
Publication year contained two subgroups, namely, 1988–2002 and 2003–2018. All
studies that investigated job satisfaction amongst teachers were published after 2002.
Thus, no comparison could be conducted. Country is categorised into two subgroups,
namely, Asian countries and Western countries. Occupational fatality was classified
into high occupational fatality and low occupational fatality. In particular, disciplined
services were classified under high occupational fatality, whereas nurses, physicians and
teachers were classified under low occupational fatality.

Publication year exhibits significant effects on job satisfaction amongst nurses and
physicians (p-value < 0.000). The publication of nurses and physicians from 1988 to
2002 reveals a stronger association with job satisfaction than the publication from 2003
to 2018.

Country shows significant effects on job satisfaction amongst nurses, physicians
and teachers (p-value < 0.000). The job satisfaction amongst these three occupations is
stronger in Western countries than in Asian countries.

Occupational fatality exhibits significant effects on job satisfaction amongst disci-
plined services, nurses, physicians and teachers (p-value < 0.000). Job satisfaction of
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the subgroup under high occupational fatality is stronger than that of the subgroup under
low occupational fatality. Table 2 indicates the effects of publication year, country and
occupational fatality on job satisfaction amongst disciplined services, nurses, physicians
and teachers.

Table 2. Effects of publication year, country and occupational fatality on the job satisfaction
amongst disciplined services, nurses, physicians and teachers

Moderator Effect size and 95% interval Heterogeneity

Overall OR Lower limit Upper limit P-value I2-value

Publication year

Disciplined
services

1988–2002 1.727 1.429 2.986 0.059 71.951

2003–2018 1.552 1.474 1.633 0.297 19.925

Nurses* 1988–2002 1.150 1.068 1.238 1.000 0.000

2003–2018 1.088 1.061 1.115 0.000 89.266

Physicians* 1988–2002 1.090 0.786 1.512 1.000 0.000

2003–2018 1.016 0.997 1.036 0.000 95.546

Country

Disciplined
services

Asian
countries

1.653 1.526 1.791 0.103 48.058

Western
countries

1.511 1.419 1.608 0.683 0.000

Nurses* Asian
countries

1.052 1.024 1.081 0.000 87.180

Western
countries

1.215 1.162 1.271 0.000 84.394

Physicians* Asian
countries

0.985 0.966 1.006 0.000 95.948

Western
countries

1.695 1.562 1.840 0.038 51.003

Teachers* Asian
countries

0.948 0.841 1.068 0.164 44.714

Western
countries

1.045 0.959 1.138 0.000 90.124

Occupational fatality*

High occupational fatality 1.564 1.491 1.640 0.634 0.000

Low occupational fatality 1.321 1.308 1.334 0.000 97.999
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4 Discussion

Themeta-analysis summarised the job satisfaction amongst disciplined services, drivers,
nurses, office workers, physicians and teachers based on 63 papers and compared these
six occupations. Drivers show the highest level of job satisfaction, followed by office
workers, disciplined services, nurses, physicians and teachers. Given the lack of hetero-
geneity in the occupations such as drivers and office workers, a moderator analysis was
conducted for disciplined services, nurses, physicians and teachers. Publication year,
country and occupational fatality are found as significant moderators.

Publication year considerably influenced the effect sizes of nurses and physicians.
Early publications exhibit higher OR than recent publication. Therefore, job satisfaction
amongst nurses and physicians are declining. The decrease in the level of job satisfaction
may be due to the changing organisation policies [13].

Country reveals a significant effect on the effect sizes of nurses, physicians and teach-
ers. These three occupations in Western countries have a higher level of job satisfaction
than those in Asian countries. This finding supports the previous study of Andreassi [14]
who found that workers in Asia have a lower job satisfaction than workers in America
and Europe.

Occupational fatality influenced job satisfaction amongst the occupations. Occupa-
tions with high level of job satisfaction had a higher chance of suffering from occupa-
tional fatality than those with low level of job satisfaction. Thus, further study should
be conducted to investigate the association between job satisfaction and occupational
fatality.

5 Conclusion

This meta-analysis synthesised job satisfaction amongst and compared six occupations,
namely, disciplined services, drivers, nurses, office workers, physicians and teachers.
Drivers reveal the highest job satisfaction, whereas teachers show the lowest job satis-
faction. Occupational fatality occurs amongst occupations with high level of job satis-
faction. Researchers can conduct further investigation to evaluate the phenomenon. Job
satisfaction and occupational fatality are vital factors influencing the development and
operation of organisations. Human resource management practitioners should be highly
concerned about workers’ conditions and take further actions to improve awareness
about risky circumstances.
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