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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 to 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 experi-
ences. 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 eleven sections are presented in this book. Each section contains
research papers that have been reviewed by members of the International Editorial
Board.

Part 1 Human Factors, Business Management, and Society

Section 1 Leadership Views
Section 2 Human Factors, Business Management, and Efficiency
Section 3 Business Development
Section 4 Business Management and Society: Market Views
Section 5 Business Management and Society: Employment Views
Section 6 Social and Digital Views

Part 2 Management and Leadership

Section 7 Management and Leadership of Company and Organizational
Cultures

Section 8 Teamwork and Leadership Development
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Enhanced Higher Education - Industry
Cooperation Improving Work Capabilities

of Sales Engineering Graduates

Ludger Schneider-Störmann1(&), Thomas Röhr2, Rauni Jaskari3,
Timo Holopainen3, and Tero Reunanen3

1 TH Aschaffenburg, University of Applied Sciences, Aschaffenburg, Germany
ludger.schneider-stoermann@th-ab.de

2 ESTA School of Business & Technology, Belfort, France
trohr@esta-groupe.fr

3 Turku University of Applied Sciences, Turku, Finland
{rauni.jaskari,timo.holopainen,

tero.reunanen}@turkuamk.fi

Abstract. Sales engineers (SE) sell technical products and services to com-
panies, and their results are crucial for their employers. They need technical
knowledge and commercial competencies, but also management and soft skills,
all fundamental for SE to be highly performant in their job. Students cannot
learn this variety neither at university nor in industry alone. Instead, cooperation
is required. Whereas academic-industrial cooperation for research or specific
study programs is discussed in literature, this is not yet the case for enhanced
industrial involvement in students’ education. The authors present two case
studies of industrial implication in students’ education in Germany and France
as benchmark and basis for a new approach of academic-industrial cooperation
in education in Finland. This cooperation is developed in the frame of the
project ‘RADICAL - Filling Skills Gaps in Blue Industry by Radical Compe-
tence Boost in Engineering VET’, co-funded by the Erasmus+ program of the
European Union.

Keywords: Higher education � University-industry cooperation � AASE �
Dual degree study program � Sales engineering � Blue Industry � Erasmus+

1 Introduction

Often, cooperation between higher education institutions (HEI) and industry is limited
to internships, to punctual presentations, to company visits, to bachelor, master or
doctoral theses, or to common research projects. If the company hires the student
afterwards, still training is necessary. However, cooperation in education can go further
for the benefit of students, universities and companies. Especially if those in the latter
group are looking for well-trained and rapidly operational graduates to hire.

In 2017, four members of the Academic Association of Sales Engineering (AASE),
together with industrial and institutional partners, submitted the proposal ‘RADICAL -
Filling Skills Gaps in Blue Industry by Radical Competence Boost in Engineering

© Springer Nature Switzerland AG 2020
J. I. Kantola and S. Nazir (Eds.): AHFE 2019, AISC 961, pp. 3–13, 2020.
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VET’ project under the coordination of Turku University of Applied Sciences (TUAS)
which is currently funded by the Erasmus+ program of the European Union. The article
presents models of Higher Education – Industry cooperation from Germany and France
as the basis for the development of a radically different educational approach in
Finland.

After a brief description of the RADICAL project objectives, the article describes
existing experiences of industrial participation in students’ education and related
benefits. The article continues with a detailed case description of such cooperation in
the different RADICAL partner’s sales engineering study programs. The comparison of
the different approaches allows key success factors of industrial involvement to be
identified, which has been considered when developing the new RADICAL study
program to be launched in autumn 2019 at TUAS. The article concludes with rec-
ommendations to improve Higher Education (HE) – Industry cooperation for the
benefit of all parties.

2 About of the RADICAL Project

The European maritime technology industry is crucial for the economy and employ-
ment in Finland where around 30,000 people were employed and 8 billion euros’
annual turnover was generated in 2014 [1]. The RADICAL project strongly focuses on
supporting the competitiveness of the maritime sector; one of its main challenges lies in
maintaining a qualified labor force. The overall project objective is closing the urgent
skills gaps between the demands of working life and post-secondary vocational edu-
cation and training (VET). A new and unique regional implementation model for post-
secondary engineering education in Finland has been developed by the project partners
and will start in autumn 2019 at TUAS.

The new RADICAL model is based on multidimensional regional cooperation
where key partners also from the main target group. International partners from Ger-
many and France participate by sharing their best practices in engaging companies to
the enhancement of students’ competences, utilized in the formative evaluation of
forming the new RADICAL model.

3 Added Value of Academic-Industrial Cooperation
for Education

The EU labor market is faced with a severe lack of skilled people which also challenges
innovation in the EU industry [2]. The new EU-agenda for HE concludes that HEI and
systems, which effectually in education, research and innovation, are needed to address
these challenges successfully [2]. In several studies on persistent youth-unemployment
after the financial crisis in 2009, it has been shown that especially those stayed longer
unemployed who had a tertiary education without a link or cooperation with the
industry [3]. Thus, employability of graduates is a key issue for HEI, looking to
graduate students who know skills and competencies needed at work and requested by
companies. The Bologna Declaration defines employability as ability to engage, to
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maintain service and mobility in the labor market. Additionally, Stăiculescu et al. [4]
state that e.g. the high number of young unemployed people in Romania reflects a
reduced ability of university graduates to insert themselves into the labor market due to
inappropriate study relevance and insufficient work-related skills.

Another indication for university-industry cooperation in the educational field is
given by Edmondson et al. [5]. In the article, it is clearly indicated that real industry
situations are needed to get students educated closer to the ‘real, confusing world’ of
the industry.

In its renewed agenda for higher education, the European Commission states that
‘higher education should allow students to acquire skills and experiences through
activities based around real-world problems, include work-based learning and, where
possible, offer international mobility. Cooperation with employers can allow HEIs to
increase the relevance of their curricula and deliver them effectively, and increase
opportunities for students to access high-quality work-based learning’ [2].

Davey et al. [6] identified eight HEI-business cooperation areas by interviewing
companies and HEI: (1) Collaboration in research and development (R&D),
(2) Mobility of academics and (3) of students, (4) Commercialization of R&D results,
(5) Curriculum development and delivery, (6) Lifelong Learning, (7) Entrepreneurship,
and (8) Governance. The authors also state that cooperation forms offering more direct,
measurable and promotable benefits are the most developed ones. Collaborative
research activities are very important for many universities, and many literature anal-
yses these cooperation especially on project level (e.g. [7–10]). Galan-Muros and
Davey [11] set up a framework to describe university-business cooperation (UBC) in
which human resources enter as input parameter. Industry is the recipient of
researchers’, lecturers’ and students’ work. The potential influence in curriculum
design is the only input from companies to HEI in this framework. One example for
industry-driven degree programs is, e.g., described in [12]. In this example, lectures are
mainly done by academics with industry related specific contents; industrial partici-
pation in teaching is negligible. Herring and Gu [13] describe challenges and benefits
of successful industry involvement in students’ training in a design study degree in
Canada. ESTA Belfort’s Chemistry/Biotech option has also been developed on the
request and in cooperation with industry; it includes lectures done by professionals,
company visits, and other industrial contributions to the degree program. Jackson [14]
investigates how work placement design, content and coordination influence under-
graduate employability skills. Interviewed students mentioned coaching and mentoring
as particularly beneficial. Observing and evaluation professionals allowed them to
further develop and refine the skills needed for professional success.

In the Bologna process, European Universities and Universities of Applied Sci-
ences (UAS) have different orientations: While universities focus on study programs
close to research, UAS’ study programs respond to practical industrial or business
requirements. The authors know no literature that studies differences in employability
of graduates from universities and UAS on a broader level; insights from a German
study are therefore used for a first estimation [15]. The study about employability of
bachelor graduates from universities and UAS analyses students’, graduates’ and
companies’ answers gathered with questionnaires. Bachelor students evaluate practical
orientation as well as job-related behaviors at UAS (68%–76% depending on the
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studies) higher than at universities (23%–43%). Also, companies consider the short
practical phases (e.g., internships) as the most important deficit and request a better link
to reality in lectures, and students would like to have more HEI initiatives to associate
companies in education. Sanchez also demands that private companies should be
involved with the clear target, that such cooperation should be preferred, in which
companies commit to the program by giving students a contract. This is supporting the
transition from the higher education institution to the industry after the completion of
the program [3]. Whereas literature on academic-industrial cooperation for education is
poor, studies show that a better and more in-depth linkage between education and the
real world is requested from students and companies and seem to bring a real added
value to both. The following sections describe cooperation models from Germany and
France as the starting point for the RADIAL curriculum development and future
analysis and studies.

4 Academic-Industry Cooperation for Education: Case
Studies from Germany and France

4.1 Dual Study Programs in Bavaria, Germany

To improve the employability of UAS graduates, Germany has introduced cooperative
educational programs in the early 1970s. The state of Bavaria started its program
“Hochschule Dual” in 2006, founded by the Hochschule Bayern e.V. (Association of
the Bavarian Universities of Applied Sciences). This organization represents only
UAS. The following data are given from [16] and [17]. Dual cooperative study pro-
grams combine studying at UAS with practical training in a company or institution.
There are two models in Bavaria: “academic study with intensive in-company training”
also called “Dual Study Program” (DSP) and “academic study combined with voca-
tional training” or “Associated Study Program” (ASP).

The DSP is a combination of a regular study program at a participating UAS and
working experience at an industry partner. Students start their DSP with an internship
at one company. When subscribing to the UAS, latest in the third semester, the student
and the company sign a contract, which is coordinated by the home-university of the
student. During the entire subsequent program, the industry partner does not change for
the student. However, there are exit options for both, student and enterprise.

When starting in the first semester, the student is full-time at the UAS. After the
exams of the first semester, the student goes to work to his industry employer. With the
beginning of the next semester, the student returns to the university. The full timeline of
the DSP in Bavaria is given in Fig. 1. The example is showing the DSP for bachelor
study programs with 7 semester and corresponding 210 credit points (CP) and those
with 8 semesters and 240 CP. In the study programs, the fifth semester is also an
internship, which is done at the student’s employer. For a seven-semester program, the
student works 60 weeks in the company and finishes studies within 3 ½ years by
graduating with a bachelor’s degree.

The ASP is a combination of a regular study program at a participating UAS and a
professional apprenticeship at a company. A student starts the ASP with an
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apprenticeship for one year. A contract is signed at the beginning of the apprenticeship
under the control of the UAS. Typically, the industry partner does not change for the
student. Like for DSP, there are exit options.

After the first year of apprenticeship, the study program starts in parallel. When
starting in the first semester, the student is full-time at the UAS. After three years, the
student gets a journeyman degree. The study program continues until the regular end.
The timeline of the Bavarian ASP is given in Fig. 1. After 4½ to 5 years, the student
graduates with a bachelor’s degree. The total time of working experience in the ASP is
approximately 45 weeks longer compared to the DSP. Thus, in the ASP, participants
have the option on two degrees whereas in DSP there is only one degree possible. As of
today, 19 Bavarian UAS and the UAS Ulm in the state of Baden-Württemberg are
taking part in the ASP and DSP.

Comparing both programs, it is clearly seen that DSP leads quicker to the bache-
lor’s degree than the ASP. However, ASP offers two degrees. In the unlikely event that
a student fails in the study program, he still finishes a job qualification degree.

The benefits of the ASP and DSP are an extensive practical relevance, public UAS
in Bavaria do not charge any fees, financial support from the companies is secured by
contracts. Gaining a permanent position at the company is very likely, key skills such
as time management, self-organisation, structured working, and other are acquired on
the job.

The state of Bavaria also runs a quality insurance program [18]. Here, UAS and
industry have to commit to working times and payments, but also a secured level of
education. The contract reflects these standards. The industry partner and the student
sign the contract. The university is checking this contract with respect to the quality
standards. Since their start in 2006, ASP and DSP see an increase in participating
industry partners and students, Figs. 2 and 3 [16]. As the number of industry partners
increases, it can be concluded that the Hochschule Dual is a success for the Bavarian
industry. Despite an almost constant level of new students since winter term 2011/12

Fig. 1. Timelines of associated and dual study programs in Bavaria, Germany [16, 17], own
graph.
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[19], the number of ASP and DSP participants is still increasing. This also indicated the
success of the Hochschule Dual from the students prospective.

The UAS Aschaffenburg successfully runs both programs. In the study program on
Sales Engineering ‘International Technical Sales Management’, companies address the
UAS directly to bond with students at an early stage.

Fig. 2. Evolution of Industry Partners from winter term (WS) 2009/10 until WS 2017/18 [16],
own graphic.

Fig. 3. Evolution of participating students in the Bavarian Hochschule Dual program from
summer term (SS) 2006 until winter term (WS) 2017/18 [16], own graphic.
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4.2 Multifaceted Academic-Industry Cooperation at ESTA Belfort,
France

In the early ‘80s, Belfort industrialists could not find in French HEI qualified
employees able to sell their technical products in global markets. When the Chamber of
Commerce and Industry Belfort got some free budget following the abandon of a
regional airport project, the members decided to create ESTA Belfort1 and to train the
sales engineers they needed themselves. The first class started in autumn 1986; today
ESTA Belfort totals more than 1,000 graduates working on all continents. Students can
enter directly after their A-level exams or with a two-year technical degree obtained in
another HEI. The study program has the approval of the French Ministry of Higher
Education. Even after more than 30 years, it is still unique in France.

At the beginning, the study program was built around three axes: technology, sales
and marketing, as well as intensive language and intercultural training. In 2008, the
study program passed to a five-year program to adapt to the Bachelor/Master system,
and management topics were added as the fourth axis. The pedagogic program meets
the demands of the AASE requirements for sales engineering studies [20]. Besides the
initial technology-oriented sales engineering degree, a chemistry/biotech option was
launched in 2015 at the request of the chemical and pharmaceutical industry in the
Alsace and Basel regions. In 2019, a computer science option will follow. In both
options, the technology subjects are substituted by option specific lectures, whereas the
other lectures are common for all students.

A strong link with the industry characterizes the study program all the while, with
activities taking place in companies’ premises or at school. Each year, students have to
do a thematically defined internship of three, five or six months embedded in the
regular study year, Fig. 4, totaling a minimum of 20 months. The third-year internship
is mandatory in a non-French speaking country, the fourth- and fifth-year internships
can also be done abroad.

On the other hand, several actions are also taking place directly at school: Industrial
experts are intervening in specific lectures, thus conveying their up-to-date knowledge
as well as practical experiences and examples to the students. These interventions can
be punctual on specific topics or for a whole lecture. During their fourth year, students
work in groups on dedicated subjects given by companies. These “Applied Projects”
last three months and allow students using their knowledge and ideas to answer to a
real mission, but also to enhance their professional network with regard to future
internships or even first jobs. Other actions are regular networking events or business
breakfasts. The networking events are open to all students as well as ESTA Belfort’s
business partners and bring up to 150 to 200 participants. During the business
breakfasts, a company presents its products or services to one specific class; the more
unconstrained atmosphere facilitates discussions between the company representatives
and the students.

1 Ecole Supérieure des Technologies et des Affaires Belfort (ESTA School of Business &
Technology), www.esta-groupe.fr
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Besides these actions organized by school, some students are member of a Junior
Company where they realize missions such as e.g. market or feasibility studies for
companies against payment.

ESTA Belfort offers a multitude of actions and activities enabling students to
benefit from professional industrial in-depth experiences, to discover various types of
companies and industrial sectors, and to enhance their network for their professional
future during their studies. Feedback from companies underline the high and rapid
operational readiness of students and graduates, and a recruitment rate of over 95%
before the delivery of the Diploma confirms the success of this intensive and unique
academic-industrial cooperation.

5 Need for Higher-Education-Industry Cooperation
in Finland

It is estimated that the maritime sector within Southwestern Finland will need thou-
sands of newly trained professionals by 2030, and it has been stated by the national and
regional political entities that this will be a challenge to fulfil, since Finnish society is
not used to solving educational needs of this magnitude [21]. New solutions in training
and education are needed.

The vision in the Strategic Research Agenda for the Finnish Maritime Cluster 2017–
2025 by Finnish Marine Industries and Ministry of Economic Affairs and Employment
in Finland states that by 2025 Finland will have the most creative, agile and adaptive
maritime network globally. This network will be recognized for providing customized
solutions, services and operational forms delivered with flexible lead-time and cost-
efficiently. These solutions will make the Finnish maritime sector a global role model
and a necessary part of it is the education cooperation with HEI. A new generation of
experts must be educated to maritime sector. It is also highlighted in the agenda, that the
excellent theoretical education might not be enough. While a big number of current
professionals are approaching their retirement age, also investing in sharing the tacit
knowledge from experienced professionals is a key issue to success [1].

Fig. 4. Internship organization in ESTA Belfort’s five-year study program
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The Strategic Research Agenda continues, that the problems the industry faces are
becoming more and more complex, and their solutions require e.g. critical thinking and
creativity. Education must provide students with capabilities to multidisciplinary
cooperation with other experts. Understanding well the requirements of the industry
requires further strengthening of the cooperation between industry and HEI in devel-
oping the education towards the changing needs of industry and guaranteeing education
for different fields of expertise in all levels of education. Increasing the number of
Bachelors of Science and Engineering entering the industry is necessary [21].

The RADICAL project opens new paths for sustaining enterprise-HEI cooperation.
Genuine systems where higher education students are studying on the workplace and
are learning by doing does not exist as such in Finland. The RADICAL approach
provides a new learning approach with an individual, dynamic and flexible learning
environment, where theory can be integrated as a part of problem-based learning.
Instead of one learning environment, by utilizing holistic learning, the learning envi-
ronment can be almost anywhere. Students spend a substantial share of the degree
program with real-life cases provided by the companies in the RADICAL network.
This way students learn to utilize innovation competences as part of their work-based-
learning and education. Therefore, the RADICAL approach could offer individually
constructed degrees answering directly to the demand of maritime sector enterprises.
This also leads also to an easier employment of students from vocational and higher
education.

Finland has gone through a reformation of vocational education in 2017. One key
element in this reformation was the increase of work place-based learning. Similar
initiatives have been introduced to the learning models of UAS in different fields, but
those have not been taken widely into use, and especially not within the engineering
education. Naturally, the work internships or practical periods have been part of the
Bachelor of Engineering curriculum already now, but a structured learning model
between HEI and enterprise for work place related learning has been missing.
The ENGINE learning model developed in the RADICAL project presents a solution
for a structured HEI-enterprise learning model in Bachelor of Engineering education. It
will be first piloted as part of the curriculum of Industrial Management and Engineering
at TUAS in Finland. This degree program is used as pilot case and meets the maritime
or maritime industry expectations very well, as e.g. critical thinking, innovation and
multi-disciplinary cooperation are already part of the studies.

As a conclusion, the RADICAL project can be seen as a radical reformation of the
HEI-enterprise cooperation in the Blue Industry sector as a whole. RADICAL offers
new guidelines and maps and a model for students’ and professionals’ career paths
towards new and better jobs in the shipbuilding industry as a part of the Blue Economy.
A separate article published in 2019 by Jaskari, Holopainen, Reunanen, Schneider-
Störmann, Röhr and Grotjahn describes the ENGINE learning model in detail.
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6 Conclusion and Outlook

Both, the Belfort model as well as the Hochschule Dual in Bavaria show a clear
strategy in joint educational programs between HEI and industry. At ESTA Belfort,
there is a fixed five-year program including 300 CP, i.e., master’s degree. In Bavaria,
two different paths offer three to five-year programs with a range from 180 CP to 240
CP leading to a bachelor’s degree. The ESTA Belfort degree program has several long-
time internship periods whereas the Bavarian one focusses on smaller units during the
study program.

All programs discussed take the industry into responsibility for the student’s
experience in industry work. Thus, the range for transferring this HEI-industry coop-
eration in education to the Finnish education system is wide and the RADICAL project
team can benefit from the long-time experience of ESTA Belfort and the Hochschule
Dual in Bavaria. As mentioned above, the framework of a new model is presented in
another article by Jaskari, Holopainen, Reunanen, Schneider-Störmann, Röhr and
Grotjahn in 2019.

Acknowledgments. The authors would like to thank the European Union and the Erasmus+
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Abstract. Knowledge creation in organizations is crucial for their continuing
existence. We are interested in querying and understanding what we know, how
we know, what we do, and how we can justify everything so that we can lead
and manage organizations. Therefore, it is important to follow the epistemo-
logical tradition, i.e., Episteme. This, however, is not enough, as reasoning has
to go hand in hand with knowledge creation, i.e., Sophia, to know why things
are done, what concepts are used, and what goals are possible. Techne, in turn,
together with scientific and theoretical knowledge, develops new important
technical and practical knowledge to make things happen. These three knowl-
edge dimensions still lack real hands-on practical knowledge and wisdom, i.e.,
Phronesis, to show how and to know what should be decided. This research
paper shows how the four different dimensions of knowledge can be used to
understand the philosophical background of knowledge and wisdom creation.

Keywords: Cube � Episteme � Knowledge � Management � Leadership �
Phronesis � Philosophy � Sophia � Techne � Wisdom � Visualization

1 Introduction

The philosophers of the Ancient World (700 BCE–250 CE) have inspired us by their
writings to start thinking more deeply about the visualization of wisdom and
knowledge [1]. The attempt here is now to put the basic principles in such a form that it
is possible to show, in a practical way, how knowledge and wisdom are intertwined.
Our aim is also to show how the definitions of the dimensions of wisdom give us the
means to go further in our thinking to perceive and understand the important rela-
tionships between scientific, theoretical, technical, and practical knowledge. We can
see this as a journey toward knowledge creation and wisdom. The starting point has
been Ancient World philosophers and their thinking, but we do not have the same
targets and goals as they had in their day [1]. Our target is more a practical under-
standing of knowledge creation and wisdom for management and leadership purposes
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because we have seen that there is so much to get out of the philosophers’ basic
thinking [1], which we can then turn to the benefit of modern management and
leadership.

In this introduction, we would like to start with the Greek philosopher Pythagoras
(born in Samos, lived c. 570–495/7 BCE) [1], who combined philosophy and mathe-
matics. His most important discovery was the relationship between numbers and
proportions, finding the way to numerical harmonies. Pythagoras’s theorem reveals that
shapes and ratios are governed by principles that can be discovered and shown in
mathematical and graphical ways [1]. He was the man who was first able to apply
arithmetic to geometrical concepts like the “square” and the “cube” [2]. Many
graphs/harmonies are therefore possible and have also been used here as a kind of
innovation platform.

Socrates (born in Athens, lived c. 469–399 BCE) has been referred to as the
founder of moral philosophy as well as one of the founders of Western philosophy and
thus has also been named the greatest and best-known philosopher of them all. During
his active time, he developed the dialectic Socratic questioning method as a dialog
between opposing views and understanding. He challenged people in philosophical
discussions with fundamental questions concerning morality and politics. One of his
pupils was Plato, who recorded the most important works of Socrates [1, 2].

Plato (born in Athens, lived c. 427–347 BCE) described in his famous work ‘the
Republic’, with his Allegory of the Cave, that understanding lies inside our minds as a
world of ideas, or forms, which have nothing to do with the material world, and that our
understanding and perception of this world are possible only through reason.
According to Plato, this world of ideas is the true, actual “reality”, not the world
perceived by our senses [1, 2].

Aristotle (born in Stagira, lived 384–322 BCE), in turn, took a huge step forward by
saying that Plato’s theory of forms was wrong. Aristotle refuted Plato’s theory with the
Third Man argument by saying that if a man is a man because he has the form of a man,
then a third form would be required to explain how man and the form of man are both
men, and so on ad infinitum. Plato’s background was in mathematics and Aristotle’s as
a researcher in the biological sciences. Aristotle based his thinking almost totally on
observation, not on abstract concepts as Plato did [1, 2].

According to Aristotle [4], by relying on experiences of the world around us,
through our senses, we get an idea of the characteristics of the world and can thus also
understand inherent characteristics. After that, there are possibilities to study particular
things and issues and conclude universal as well as immutable entities and truths [1].
All of the above concepts are somehow difficult for us to perceive, comprehend, and
apply so that we obtain a holistic view of scientific, theoretical, and practical wisdom as
well as knowledge generation. One view is that everything is in our minds; however,
when it is articulated the other way around, i.e., that there are many different areas of
knowledge that can be retrieved from data and information, people understand better
how to create knowledge and where real knowledge exists.

Still, we have to go back and analyze what these philosophers teach us. There is
much that their thinking can give us: especially how they view the different scientific,
theoretical, methodological, and technical as well as practical knowledge needed to
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understand the world around us. Their thinking also helps us to see how we can
challenge our perception and understanding as well as current knowledge, knowledge
creation and the new knowledge that changes our way of thinking, and especially how
to make progress in the context of management and leadership.

In the following sections, we try to show the creation of the wisdom space and the
planes of wisdom with the formation of the Wisdom Cube to provide a practical way of
understanding knowledge and wisdom. The starting point is the four dimensions of
wisdom.

2 The Dimensions of Wisdom

Wisdom is difficult to define both thoroughly and briefly. Wisdom is somehow internal
as well as external. When it is in humans it is internal, i.e., tacit, and when it is external
it is explicit knowledge that exists somewhere. It is also important to understand what
wisdom is not. It is not data and it is not information. It is created and comes from
processing data and information through reasoning and through observation. Thus, it is
connected to humans in a systematic way, as humans are systems [3]. Often, however,
the processes in humans seem to be intuitive and automatic, based on the structure and
operation of the human brain.

Episteme, Sophia, Techne, and Phronesis were the main dimensions when wisdom
was defined and articulated by the Ancient Philosophers [1]. Each dimension has its
own specific content, but the boundaries with the others are fuzzy by nature and it may
be better to describe them in terms of degree [8, 9].

In the following, we try to form a certain harmony with the nature of these wisdom
and knowledge concepts. If we place Episteme on the Y-axis, Sophia on the X-axis,
and Techne on the Z-axis we obtain a three-dimensional cube (see Fig. 1), in which the
diagonal represents the dimension of Phronesis, i.e., it has relationships and interre-
lationships with each of the three other dimensions and their components, concepts,
and sub-concepts.

Fig. 1. The Wisdom Cube with the four dimensions of wisdom
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The Episteme dimension on the Y-axis contains all scientific knowledge and can be
defined as the scientific dimension of wisdom. Sophia on the X-axis contains all
theoretical knowledge and shows the theoretical dimension of wisdom. In turn, Techne
on the Z-axis represents technical knowledge and can be defined as the technical
dimension of wisdom. The fourth (diagonal) dimension is the practical dimension of
wisdom, i.e., Phronesis, which has connections, relationships, and interrelationships
with each of the previous three dimensions of wisdom [5]. The graphical presentation
above (Fig. 1) gives us the Wisdom Cube. The Cube, with its components, will be
delineated and depicted in more detail in the following chapters.

2.1 Episteme - The Scientific Dimension of Wisdom

As Aristotle said in his Nicomachean Ethics [4]:

“Scientific knowledge is about things that are universal and necessary, and the conclusions of
demonstrations and all scientific knowledge follow from first principles (for scientific knowl-
edge involves apprehension of rational ground). This being so, the first principle from which
what is scientifically known follows cannot be an object of scientific knowledge, of art, or of
practical wisdom; for that which can be scientifically known can be demonstrated, and art and
practical wisdom deal with things that are variable.”

This means that what is scientifically known can be demonstrated, and so things
which are variable belong more to art and practical wisdom.

From the above, we can conclude that taking Episteme as a basis now demands a
totally new type of teachable knowledge regarding management and leadership. We
have to show and demonstrate better and better so that we obtain more universal as well
as necessary knowledge for management and leadership purposes. We understand that
in social sciences this is very demanding, but we see that it is nevertheless very natural
and also practical to take the Episteme dimension and direction into consideration,
especially if we use the other wisdom dimensions of Sophia, Techne, and Phronesis
(see Fig. 2). A better scientific touch supports and improves the other areas of
knowledge and wisdom.

Fig. 2. Episteme - the scientific dimension of wisdom
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In the management and leadership context, Episteme, the scientific dimension of
wisdom, is therefore important; however, we cannot follow principles which are valid
in the natural sciences like physics, chemistry, etc. We can only apply scientific
knowledge in this management and leadership context and suppose that what we know
is not even capable of being otherwise [4]. Therefore, the aspiration of scientific
knowledge, Episteme, is also a necessity in this context. However, we understand that
there are difficulties finding knowledge that is context-independent, invariable, nec-
essary, and universal. The knowledge created is based normally on general analytical
rationality. The target is to know and to create knowledge, i.e., “justified true belief”,
that is as close as possible to the demands of Episteme.

2.2 Sophia – The Theoretical Dimension of Wisdom

The Ancient Greek word Sophia (rouίa, sophía) is the abstract noun of rouό1
(sophós), which has been variously translated by the words “clever, skillful, intelligent,
wise” [6], all of which characterize humans. Sophia has also been described with a
wider conception as the theoretical dimension of wisdom [5, 6]. Theoretical knowl-
edge, in turn, has been defined as knowledge of “why” something is true. This means
that it is necessary to find explanations to state why certain truths are true. A deep
understanding is then necessary, which requires reasoning concerning universal truths.
Abstract concepts, as well as different contexts, make this reasoning difficult and many
times the results do not fulfill the requirements (see Fig. 3).

In business management and leadership, the question “why” is extremely impor-
tant. Many cause-and-effect relationships and interrelationships are difficult to observe
without clever, skillful, intelligent, and wise managers and leaders. This, however, is

Fig. 3. Sophia - the theoretical dimension of wisdom
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not enough because knowledge also needs background theories, methodologies, and
methods, which help to fix connections to quantitative data and qualitative information.

2.3 Techne – The Technical Dimension of Wisdom

A very good definition of what Techne means comes from Aristotle’s texts. He saw it
as “representative of the imperfection of human imitation of nature” [4]. There are
many examples that describe Techne as an activity, which is concrete, variable, and
context-dependent. Carpentry has been mentioned in his texts as an example of Techne,
as well as sciences like medicine and arithmetic. Often, Techne is thought of as more
productive than theoretical, but Techne reveals its nature when people wish to obtain
information concerning how to do something, i.e., technical know-how. It is also
interesting that it fulfills the requirement of Episteme that it can be taught. This, in turn,
is related to the people who are behind this knowledge and wisdom. Techne has
connections to people who can make, know what is needed, know when the need
exists, and also the context where something is needed. Techne is therefore very close
to Phronesis, the practical dimension of wisdom (see Fig. 4).

Techne also has connections with communication, since people are connected to
their cultures and communicate what they are going to do or make. Human ability,
capacity, commitment, and motivation show what a person is going to do and make.
Techne aims at deeds where activity or making leads to an end or an end product.
Techne is close to the terms technique, technical, and technology, leading to production
activities, processes, as well as other mechanical or material components of the real
world [4].

Fig. 4. Techne - the technical dimension of wisdom
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2.4 Phronesis – The Practical Dimension of Wisdom

Practical wisdom, Phronesis, is the fourth dimension of wisdom in the Wisdom Cube. It
is an Ancient Greek word for a type of wisdom or intelligence (Ancient Greek:
uqόmηrῐ1, translit. phrónēsis) [7]. In his book, Nicomachean Ethics, Aristotle
approaches Phronesis separately as one important area of wisdom [4]. It is more action-
oriented but also includes the capability of rational thinking (see Fig. 5).

Phronesis is based on practical value-rationality and the created knowledge is
variable (not invariable) because it is very much a context- and situation-dependent
dimension of wisdom. Phronesis emphasizes deliberation about ethics and values with
reference to practical needs. In business management and leadership, added and shared
values constitute increased value, which the organization can produce for humankind
with its human as well as its fixed assets.

One sub-dimension of Phronesis is looking ahead to the future, i.e., the “power of
foresight” [4], which is something which people trust to be important in their current
situation. Many times this wisdom emerges when people know how and also when they
are capable of showing how. Much of this wisdom and knowledge is connected to
intuitive thinking in a specific context and situation and so we understand that
Phronesis has connections to Episteme, Sophia, and Techne. Its pragmatic nature
serves people well and deliberation of ethics and values keep it close to daily life. This
dimension of wisdom is therefore very important in daily management and leadership
when deep understanding and deliberation are needed.

“Practical wisdom, on the other hand, is concerned with things human and things about which
it is possible to deliberate; for we say this is above all the work of the man of practical wisdom,
to deliberate well, but no one deliberates about things invariable, nor about things which have
not an end, and that a good that can brought about by action” [4].

Fig. 5. Phronesis - the practical dimension of wisdom
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Aristotle also teaches us by saying that practical wisdom needs a real understanding
of particulars and this wisdom lies in people who have experience, and who are more
practical than those who only emphasize universal knowledge and understanding [4].
This means that good and high-level practice should be focused on particulars.

At the end of this section on the practical dimension of wisdom, it is worth referring
to Aristotle when he comments that learning is called understanding when it means the
exercise of the faculty of knowledge [4].

3 The Planes of Wisdom

The planes of wisdom have been created with three vectors of wisdom as well as with
the cube concept presented in Sect. 2. Each of the planes of the cube represents
different areas of wisdom; however, in a way that with each vector we get two planes
which have the same content. The planes of the constructed Cube of Wisdom are thus
as follows: the Plane of Scientific and Technical Wisdom, the Plane of Scientific and
Theoretical Wisdom, and the Plane of Theoretical and Technical Wisdom (see Fig. 6).

Inside the Planes of Wisdom there is the current Universe of Wisdom, i.e., all the
wisdom humans have created during their existence. This is the wisdom and knowl-
edge that humankind has, and it also describes the Space of Wisdom with its system
boundaries and content. The Space of Wisdom is expanding and growing continuously
in three directions (see Fig. 6). Outside the Space of Wisdom is the unknown, which is
not yet available to us. Aristotle described this unknown in his Nicomachean Ethics,
Book VI, 3, as follows:

“We all suppose that what we know is not even capable of being otherwise; of things capable of
being otherwise we don’t know, when they passed outside our observation, whether they exist
or not.” [4]

Fig. 6. The planes of wisdom
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This unknown may be revealed to us in the future if we work hard and can make
observations of the unknown. What then becomes known can be taught and will be the
object of new learning and understanding.

Regarding management and leadership, the Wisdom Space of Management and
Leadership has its own boundaries and its own planes and dimensions of wisdom. The
categories and contexts of the Wisdom Space frame and shape many areas of wisdom
and knowledge, depending on the context in question.

In the following, a short description of each of the Planes of Wisdom is presented.

3.1 The Plane of Scientific and Theoretical Wisdom

The Plane of Scientific and Theoretical Wisdom has two different wisdom dimensions
and directions, i.e., the scientific Episteme and the theoretical Sophia. Scientific wis-
dom is what we know and what has been revealed through observations and experi-
ments. Theoretical wisdom, in turn, is more a kind of deep understanding and utilizes
answers to many “why” questions. Knowing why the world is like it is reveals the basic
facts behind and reasoning concerning universal truths. This theoretical dimension can
be abstract or concrete. To perceive and understand the content demands great capacity
of the people who concentrate on creating more theoretical knowledge and wisdom.
We can imagine this kind of knowledge through the planes of the Wisdom Cube, where
we have real facts, truths, as well as theories that give us a new deep understanding of
the world around us. We can also understand that interpreting problems with the help
of reasoning in a given situation with a good theory can provide many new opportu-
nities to find meaningful solutions to the problems in question. In social sciences,
which is our context, namely management and leadership, we have to consider the fact
that true knowledge might be difficult to achieve because the theories of management
and leadership are often fuzzy and not as accurate as strict theoretical requirements
demand. In physics and chemistry and other natural sciences, the situation is totally
different and then the scientific and therefore the Plane of Scientific and Theoretical
Wisdom has a different nature and characteristics [4].

3.2 The Plane of Theoretical and Technical Wisdom

The Plane of Theoretical and Technical Wisdom also has two dimensions: the theo-
retical Sophia and the technical Techne. Both the dimensions and directions have
created an important area of wisdom and knowledge. Many technical discoveries are
based on good theories; also the craftsmanship thinking in the Techne dimension
provides possibilities to understand the practical side of the theories. Questions like
know who, know what, know when, and know where, know how, etc. also fit extre-
mely well with the theoretical reasoning concerning universal truths and abstract
concepts. Craft and art aspects are different in Techne, but activating and making
describe this direction very well [4]. Deep understanding through theoretical discus-
sions and also making empirical tests will widen the Plane of Theoretical and Technical
Wisdom.
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3.3 The Plane of Scientific and Technical Wisdom

The third plane is the Plane of Scientific and Technical Wisdom. There are also two
dimensions and directions, i.e., Episteme and Techne. The increase of scientific
knowledge has given the technical side vast new opportunities in the modern world.
Facts from scientific knowledge help craftsmanship and engineering to flourish, gen-
erating innovative and ever better products and services for humankind. In the modern
era, we have experienced many new scientific discoveries, which have been turned into
everyday products or services. In recent times computer sciences have taken the leading
position to change the world, and help us solve complex multi-variable problems in
many scientific, theoretical, and practical areas and contexts.

4 The Space of Wisdom

All three planes are components in building the Space of Wisdom. It is understood that
by determining the characteristics and faculties of each plane we can construct a large
space, which may have huge amounts of connections and interconnections. This kind
of network is maintained and supported with the data and information we have put into
the system and the outgoing knowledge can be extracted by the people using the data
and information within. To obtain a holistic view of the dimensions, planes, and the
Space of Wisdom, we have integrated everything into a single diagram (see Fig. 7).

Figure 7 shows very clearly that breaking down the construct into different char-
acteristics helps us understand the nature of wisdom and it also shows how important it
is to use this created knowledge for teaching purposes in the management and lead-
ership context. Figure 7 allows us to go further and penetrate deeper into the secrets of

Fig. 7. The space of wisdom with the dimensions and planes of wisdom
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business knowledge in the specific context we have taken. Humans behave as active
members inside this Space of Wisdom, as entities, i.e., as living systems [3].

The Planes and Space of Wisdom show clearly that the Ancient Philosophers
reached a level of understanding that gives us great opportunities to see ourselves as
members and owners of that ‘big wisdom’. The degree of wisdom in each plane can
describe an individual’s position in the overall universal Space of Wisdom. A strong
scientific, theoretical, and technical education throughout the Planes of Wisdom is one
important path for managers and leaders to attain a strong position in their organization.
For cross-scientific purposes as well as for teams and teamwork, it is important to
concentrate on a verified and validated education, which increases knowledge creation
in all dimensions. This process leads to high-level outputs in daily work on the indi-
vidual level as well as on the collective level.

5 Discussion and Conclusions

This research is scientific, theoretical, technical, as well as practical for management
and leadership purposes. The research derived from a keen interest in philosophy as
well as management and leadership. The ideas for the content came from the discus-
sions between the authors over many years as well as writing about new management
and leadership concepts in different specific areas. The three-dimensional model, the
Wisdom Cube, has been an integral part of our thinking for a number of years now and
we consider that three-dimensional thinking has helped us immensely in understanding
many new business ontologies as well as real business constructs and concepts.

The construct of the Wisdom Cube with the Dimensions of Wisdom as well as the
Planes of Wisdom has helped us to demonstrate the concepts of knowledge areas in
Episteme, Sophia, Techne, and Phronesis. The construct has also provided a strong
base for further analysis of what it means in the context of management and leadership.

As a scientific contribution (Episteme), we can conclude that the visualization of
the Wisdom Cube helps to understand the creation of scientific knowledge. The
attributes of scientific knowledge clarify the requirements of “justified true belief”,
which are clear demands for knowledge creation in the management and leadership
context.

The theoretical contribution (Sophia) in this research helps us to understand the
attributes of theoretical knowledge. The attribute “know why” focuses the reasoning
process on answering why our management and leadership constructs, concepts, and
variables produce important information for knowledge creation in specific business
situations.

The technical dimension of wisdom and its relations to the other wisdom dimen-
sions can be seen as an enabler. Many new scientific theories see the light of day
through developed technologies. Techne transforms the scientific as well as theoretical
discoveries and innovations for practical use. During recent years we have experienced
many new technology services and products which help humankind in many ways. We
can say that Techne converts human wisdom into practice.

The practical visualization of wisdom presented here, the Dimension(s) and Plane(s)
of Phronesis, can be used first for education purposes. The attributes of Phronesis are
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highly suitable for Ph.D. students and Master’s students of business management and
leadership. The Wisdom Cube, as a whole, is a clear metaphor, which students can
remember easily, and which can hold the content as a foundation for their studies in the
business context. The Cube is also relevant for managers and leaders already working in
business. It shows in a practical way how important it is to continuously increase
personal as well as collective knowledge creation in their organizations. The Phronesis
attributes focus on a detailed deliberation about values from many directions. They also
cover a large area of knowledge creation to understand what to do now, how to do it, as
well as to see into the future so that the decision makers can support, lead, and decide the
best possible paths for the characteristics of their own company. Important questions in
perceiving, in deep understanding, as well as in knowledge creation are: Where are we
now? Why are we here? Where should we be? and Are we getting there? To quote
Aristotle [4]: “Wisdom is intuitive reason combined with scientific knowledge.”
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Abstract. In the presented study three clusters that focus into chemical industry
were studied to explore value creation created by the cluster entities and the
companies within the cluster by conducting qualitative remote interviews of 13
stakeholders located in three cluster of Smart Chemistry Park in Finland,
InfraLeuna in Germany and Jurong Island in Singapore. The highest value
created in the studied clusters was associated with collaboration. The second
highest value created was considered to be the creation of networks (in itself
related to collaboration), followed by infrastructure and development and
innovation.

Keywords: Value creation � Clusters � Chemical industry

1 Introduction

Networks of companies in the form of technology centres, agglomerates, clusters,
districts, science parks and incubators have existed in various forms almost as long as
companies themselves have existed. They have been a part of one or several supply
chain(s) or value delivering network(s) to create value by increasing revenue and
profitability [1].

These networks of companies can be grouped together according to their specific
industry (e.g. shipbuilding), or by the stage of the company (such as e.g. start-ups). The
benefits brought by the network vary in great deal according to their location and
purpose, but in general, are all related to gaining a competitive advantage by increasing
value creation [2]. Clusters are defined to be geographic concentrations of intercon-
nected companies, suppliers, service providers and associated institutions located in
geographical proximity [3].

The clusters can be supported or even funded financially and otherwise by regional,
national or global companies, funding and research agencies or governmental bodies.
A great deal of variation exists between different countries in terms of legislation,
support systems and even existence of clusters.

This research was conducted to analyse value creation within three known clusters
that focus into chemical industry. The three studied clusters are Smart Chemistry Park
in Finland, InfraLeuna in Germany and Jurong Island chemical hub in Singapore.
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2 Clusters, Value and Value Creation

2.1 Clusters

Specific network, where homogenous group of actors are densely connected among
themselves are called clusters [4]. Clusters are formed when a facilitating organization
runs different activities for interconnected companies which are part of the entity.
Normally the cluster companies are located in the same geographical region and
operate in the same or similar industries [5, 6].

Clusters provide sources of locational competitive advantage seen in Fig. 1, where
demand conditions are demanding customers, which can rely within the cluster entity
itself or be common for group of cluster companies. The factor (inputs) conditions are
natural, human and capital resources and physical, administrative, information, scien-
tific and technological infrastructure. Within the clusters, these can be common or
shared resources among the cluster companies [3, 7].

2.2 Value and Value Creation

Lindgreen and Wynstra [8] state that there is no universally agreed upon view of value.
Regardless of the definitions, Ravald and Grönroos [9] state that the ability of a
company to provide superior value is regarded as one of the most successful com-
petitive strategies and has become a means of differentiation and a key to find sus-
tainable competitive advantage.

Depending from the literature and viewpoint, value in different forms can be
defined, created, co-created, depend from values, be as propositions or linked to

Context for firm
strategy and

rivalry

Demand
condi ons

Related and
supported
industries

Factor (input)
Condi ons

Fig. 1. Source of locational competitive advantage [3].
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stakeholders or customers or be as added value. The definition and viewpoint vary in
great deal and depend a lot from the field of study and approach of the author, thus
making holistic review of value and its creation quite challenging.

Möller took a wider view on value literature and stated that value studies have
following four themes. One theme is that customer value is a subjective concept,
second theme is that a value is a trade-off between benefits and sacrifices, third theme
state that benefits and sacrifices can be multifaceted and fourth theme state that value
perceptions are relative to the competition [10].

Value can be related to tangible product characteristics, such as product quality,
delivery performance or service support, and intangible personal or company charac-
teristics such as personal solutions, flexibility, or reliability, it can be related to the
functions of the company such as marketing and R&D or competences, such as
knowledge, learning and trust [10–14].

Value can be resources that are valuable, rare, imperfectly imitable and imperfectly
substitutable. Bowman and Ambrosini [15] state that this kind of resources are
organisations main source of sustainable competitive advantage. The resources can be
goods, services, money, time, energy and feelings, emerging from interaction process
or the combination and deployment of labour and other resources [12, 14, 15]. The
value definition depends from perspective, making it subjective and individualistic
[16].

Similar with the value definitions and literature, value creation can be seen part of
the strategic process, making it central process for economic exchange and fundamental
to companies’ long term survival and growth [16–18].

Value creation is considered to be knowledge intensive and delivered by highly
educated employees [19]. Therefore, value creation can be discerned to be related with
competences, interactions or customer perception [20]. Value can be created by society,
organisations or individuals to be used by individuals, clients, organisations, society or
governments [21].

In general, value can be created in the internal processes of the companies such as
innovation or R&D, and external processes such as new company creation or capital
investments. Intangible processes such as knowledge creation, training or motivation
can also serve as value creation platforms [21]. Results of value creation can be cost
reduction, reduction of accident rates, improved decision making, solutions to prob-
lems, or better and easier life for customers [12].

One approach to value is to co-create value. This approach state that the organi-
sations do not provide value, but instead they actively participate in a joint process
where customers play an active role [16] and co-created value is a consequence of
interaction and value in use as enactment of the value propositions that stakeholders
express [14]. By this approach, co-created value needs to be done correctly and not to
misuse resources and it is created in collaboration where activity of people involved
determine the final outcome [14, 16, 22].
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3 Value Creation in Clusters Focusing on Chemistry: A Case
Study of Smart Chemistry Park, InfraLeuna
and Jurong Island

The research was conducted by having semi-structured interviews of 13 company
representatives, who either worked with one of the cluster entities or with a company
within one of the studied clusters. After conducting the interviews, the data was sorted
by utilizing categories, coded and analyzed. The time period of the interviews was three
weeks during fall 2017.

The research was conducted by studying companies associated with clusters Smart
Chemistry Park in Finland, InfraLeuna in Germany and Jurong Island chemical hub in
Singapore. The studied clusters have existed for different time periods, are of different
size, in a different stage of development and the companies associated with the clusters
are different. The field of industry, chemistry, is common with all studied clusters.

The studied clusters are composed of different sized of companies. Micro, small,
medium and large cluster companies were analyzed to find out value creation and its
effects.

4 Research Findings

4.1 Benefits of Belonging to a Cluster

For the larger companies of the Jurong Island chemical hub and InfraLeuna the most
important benefits of belonging to a cluster are related to infrastructure and access to
facilities. It is vital for the survival of these clusters that its entity continues to maintain
the infrastructures (such as power plants, pipelines and tanks) and facilities so that
existing companies still feel they are truly beneficiaries of belonging to a cluster.

The importance of the cooperation was raised on all the interviewees’ responses
among companies of all sizes but especially within medium sized companies. This may
be due to the fact that medium sized companies benefit the most from the heterogenic
mix of small and large companies within a cluster. Having cooperation with both small
and agile companies and large, multinational companies can bring the best of both
worlds to these medium sized companies.

In addition to cooperation, most of the responses saw the benefit for belonging to
cluster to be related that clusters provide facilities, infrastructure, shared equipment,
and foment cooperation opportunities. Companies within the InfraLeuna and the Jur-
ong Island chemical hub identified the highest benefits of the cluster to be with facilities
and infrastructure, while in the Smart Chemistry Park, importance was given not only
to facilities but also to cooperation. The companies associated with the Smart Chem-
istry Park have highlighted as core benefits common equipment, resources and com-
munity, while no mentioning of infrastructure was brought up.
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4.2 Results Related to Value Creation

It was mentioned by the interviewees from the larger companies that the importance of
infrastructure and exchange of goods and services in value creation. This can be easily
understood, since for several of them, their customers are located within the cluster.
This is particularly evident in the Jurong island chemical hub, where the production
value chain is designed to deliver raw materials from one company to another.
A similar approach is employed in InfraLeuna, but in a smaller magnitude.

The interviewees saw cost saving and revenue production as key financial aspects
of value creation. A suggested way in which clusters could accelerate this would be
through the previously mentioned value chain strategic planning.

Development and innovation are seen as highly associated with collaboration,
network, shared knowledge and expertise, leading to value creation. These develop-
ment and innovation activities were seen as high value creators by all companies
involved in the studied clusters.

All clusters studies have specific strengths and specific areas that could be devel-
oped. In InfraLeuna, as implied by the name, the highest value is created by the
infrastructure available at this cluster. The importance of collaboration, network and
expertise as value creators in the Smart Chemistry Park can be associated with the close
proximity, similarity in size and interest of the companies located in the cluster. It is
recommended these value creators are accelerating even further. In addition to the
value creators mentioned earlier, interviewees from the Jurong island chemical hub
emphasise networks and power in unity.

4.3 Results Related to the Effects of Value Creation

The interviewees identified the main effects of value creation to lie with both financial
benefits and information generation. Financial benefits were perceived to be related to
both cost savings and increased revenue, generated by the network of the cluster
companies and the cluster entities themselves. Companies can experience a reduction in
their operational costs due from the close proximity of the other cluster companies,
bringing added value as providers, customers and enablers. This was especially evident
with the companies located in InfraLeuna and the Jurong island chemical hub and is a
likely consequence of the value creators mentioned in the previous section, in particular
the improvements brought about by the shared infrastructure.

Close proximity and social surrounding of other cluster companies, together with
the cluster entity in itself provide the means to generate a wealth of information. The
interviewees often expressed that belonging to a cluster leads to added value by virtue
of new ways of thinking that provide solutions to problems and exchange of infor-
mation. Sharing of information was also seen to lead to an improvement in decision
making and enables common understandings to take place.

Companies associated with the Smart Chemistry Park and InfraLeuna highlighted
new and existing customer contacts as an outcome towards value creation, likely
caused by the existing cluster companies and the value created by the cluster entity
itself.
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There is a generalized consensus by the interviewees from all clusters in cooper-
ation that more value creation is needed. Despite some preliminary meetings taking
place to guide efforts in that direction, there is a clear need for increased cooperation.
To accelerate cooperation, it is needed to generate ways of sharing information between
not only cluster companies but also cluster entities as well and to allow for network in
both digital and physical ways. These meetings would be particularly effective if
facilitated by the cluster entity.

Both companies within the clusters and the cluster entities are interested in their
own growth. For the companies, this can be achieved through better cooperation and
better use of the value brought about by the cluster. For the cluster entities, this can be
achieved through the addition new companies to the cluster.

In addition, in the Smart Chemistry Park, the need for new value creation in the
areas of attitude and competences were identified. To avoid negative attitudes, such as
“not invented here”, which limit sharing and acceptance of different approaches and
solutions, more regular interaction between stakeholders is needed. For the develop-
ment of more diverse business skills and wider competences, training in relevant topics
by professional service providers is needed.

5 Conclusions and Recommendations

The highest value created in the studied clusters was associated with collaboration. The
effects of collaboration are seen as paramount, with interviewees considering the cre-
ation of networks (in itself related to collaboration) as the second highest driver for
value creation. In terms of importance given, this was followed by infrastructure and
development and innovation. Companies associated with the Jurong Island chemical
hub see the exchange of goods and services, power in unity and value chain created in
the cluster as providers of most of the value creation. In addition, they also advocate
collaboration, infrastructure, network, development and innovation as important value
creators. Companies associated with InfraLeuna cite the highest value creation with
infrastructure, collaboration, development and innovation and customers. The com-
panies associated with Smart Chemistry Park mentioned collaboration, network and
expertise, credibility, having a common project, development, and innovation as the
biggest value contributors. For them, being part of a cluster provides common publicity
and highlights their profile in national media.

The most impactful benefits of value creation were seen to be the exchange of
information, financial benefits (especially in the form of cost savings) and the means to
obtain new customers.

While larger companies would like to see more value creation related to cooper-
ation, growth of the company and the expansion in the number of companies within the
cluster, medium sized companies prefer to focus on attitude changes in order to create a
non-competitive environment, more diverse competences and services (especially in
sales and marketing). Small companies would like to see more value creation related to
growth of their own company, competences development (e.g., in business skills) and
more companies within the cluster. Micro companies would like to see an increase in
cooperation.
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Since collaboration and network are seen to be high value creators, it is recom-
mended to all clusters to strengthen these activities by enabling possibilities for
companies associated with the cluster to interact with each other. This could be
achieved by generating possibilities for increasing networks, generation of joint pro-
jects and attracting customers with a joint approach. It is recommended this joint
approach is used to increase credibility as a cluster and as a chemical industry
stakeholder.

This study, its finding, conclusions and recommendations, cannot be generalised
however, and should only be applied to the clusters involved. The small application of
the study has to do with the generalisability of the performed analysis. The general-
isability of the investigation findings, conclusions and recommendations is limited
mainly due to the size of the study and research design of individual interviews,
making the applicability to other time, place and people almost non-existing. The
generalisability is good for the research design and sampling and analysis methods.
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Abstract. Leadership is a concept that is proven very hard to define unam-
biguously. Despite of this scientific gap, practical questions still are set towards
leadership. Concept of leadership is widely used in other research and it is one
of the most interesting research issues in organizations. Good leadership is like
good quality; we can recognize it when we experience it, but it is quite hard to
define where this feeling of good or bad quality came from. Data was gathered
in 2015–2017 from students in Turku University of Applied Sciences. Students
analyzed their former leaders with open answers. We employed a mix method
design with both quantitative and qualitative analysis. For quantitative analysis,
we employed automated content analysis based on Natural Language Processing
(NLP) techniques. Results show that autocratic leadership is connected to
negative picture of leader with in millennials Future research aspects and rec-
ommendations are issued in this paper.

Keywords: Leadership � Organizational behavior � Role �Management style �
Natural language processing

1 Introduction

There are a many different approaches introduced towards leadership and leadership
styles. The scientific leadership research history’s beginning can be situated in era of
management boom after Second World War, but it has been interest of humankind
since the beginning of recorded history [1]. Alternatively, as Bass [2] states: “Lead-
ership is one the world’s oldest preoccupations”. During the decades, different defi-
nitions for leadership is made over and over again and it is stated that “there are almost
as many definitions of leadership as there are persons who have attempted to define the
concept” [3]. Idea for wideness and the range of leadership field can be seen from e.g.
review research executed by Dinh et al. [4] where they identified 66 different leadership
theory domains. Naturally, it would be unfeasible to try to use all of these domains all
the time or any time. Reunanen & Kaitonen [5] presented leadership styles’ ontology
where different approaches were combined to one holistic model and their similarities
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were compared as an ontology. Authors’ (ibid) leadership style ontology is illustrated
in Fig. 1.

The ontology illustrated in Fig. 1 consists behavioral approaches [6–9] later
broadened by Yukl [10, 11] as well as latter additions by managerial grid thinking [12,
13] in behavioral approaches’ latter era. Since behavior theoretical models were found
to be too simple to explain the completely complex concept of leadership, more
integrative models were developed [10, 14]. Hence, situational leadership approaches
[15–17] are integrated to model strengthened by situational interaction based theories
[18, 19], recognizing that [19, 20] provided interesting add from leaders’ influence in
followers’ satisfaction motivation and performance. Social interaction models are also
handled from teams pursue to best solution together [21] and to the followers’ different
positions in leaders mind as LMX theory sets them to in-group or out-group [14, 22].
LMX theory can be seen as one bridge between interaction and integrative leadership
approaches. One of integrative approaches is transformational leadership [23, 2], which
essence is to make leaders able to inspire followers to “produce far beyond what is
expected of them”, and changes act as change agents by themselves. The multiple-
linkage-model is Yukl’s [11] answer to the need for more integrative approach.

Both, transformational and multiple linkage approaches are quite heavily prone to
development and positive change, some adding should be done regarding learning.
Amy [24] found that emotionally intelligent communication was one of the most

Fig. 1. Leadership styles ontology [5]

Leadership Role Models for Young Professionals 35



prominent feature when facilitating learning in organizations, but authoritarian,
defensive and non-communicative behaviors were not (positively) effective. Other
well-known approaches include, matching people rightly to jobs, setting goals, but
allowing enough freedom, support and encouragement from leaders, information
sharing and openness [25]. One very characteristic integrative model is LAMPE
approach and it consists former main issues enhanced by 29 leadership practices [26],
but doesn’t provide new style for the list. Team leadership model [14, 27, 28] is also
included.

Substitutes for leadership [29] is an approach, which is also interesting, even that it
is not directly a leadership approach. Approach has similarities to autocratic and
laisses-faire styles. Authors (ibid) suggest that there are a number of characteristics,
which may neutralize the need for leadership. Simplified, but very clear situations are
that when follower has strong ability, and experience, need for independence or
rewards are indifferent to him/her or follower’s tasks are routine and clear or task
provides intrinsic satisfaction or the organization is very inflexible or work groups are
very cohesive. In these cases, there might be no need for task or relation leadership just
e.g. standard operation procedures or good bonding and commitment from individuals
towards work and organization (ibid). Emotional intelligence [30, 31] is one per-
spective in model, even that it is not exactly highlighted as a leadership approach.

Five common variables were found in model. Level of freedom for followers, how
much they have freedom to make decisions by themselves i.e. framework for followers’
decision making. (cf. Reunanen and Maijala [32]) Level of followers’ capability, how
capable followers are or how capable their leader thinks that they are. Which kind of
orientation is kept by leader, or is needed to be kept, orientation to task or orientation to
human. Complexity of the work is one common variable in ontology.

2 Research Setting

2.1 Research Data

First phase in this research was to gather information regarding experiences of leaders.
This was done by task, which was appointed, to respondents. Their task was to analyze
their experiences from work places, or if work experience was lacking, from hobbies or
similar, where they had been led by leader. Respondents got short introduction lesson
towards four distinctive leadership roles and how these roles might be recognized.
After introduction class respondents got task that, they should analyze three different
leader and leaders’ styles from their past and place them under one of certain stereo-
typical role. These roles are more opened in next chapter. Respondents’ task was to
describe and analyze leaders with their own words and reason why they’d situate
certain leader to certain stereotypical role according their leadership styles.

In this research leadership approaches/styles were chosen to handle as roles. For the
sake of clarity, number of roles was diminished to four distinctively different ones:
(1) “Like the others”, (2) “Autocratic leader”, (3) “Servant leader” and (4) “Leader who
has in and out role in team”. Like the others leader was chosen to represent archetype of
leader who possesses the official management status but not charismatic leadership
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status. There could be several reasons for this kind of style, e.g. person is not aware
what leadership status means, person is unaware what are the responsibilities for
management position or somebody in the team is not giving the charismatic leadership
status for the person, to name a few. Autocratic leader is the leader whose style is very
autocratic and who keeps long power distance to followers and utilizes “army style”
leadership i.e. commanding, directive style. Servant leader is leader who puts the
followers’ needs first and helping them to reach goals [33]. Servant leader builds an
environment that serves the needs of the followers and enables them grow and develop,
and encourages them to take new responsibilities [11, 34]. In introduction lesson
servant leader was described as “mother hen” as its positive meaning. Leader who has
role in and out of team is leader who has his/hers distinctive role as leader in the
team/unit, but who is also considered as part of the team. Leader with in and out role
possesses both, official management status and charismatic leader status and person
recognizes that leader is organization’s representative in team.

The survey was executed among first and second year students from Turku
University of Applied Sciences, Finland at 2015–2017. Students were 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 completed three
cases. Because of some misunderstandings, answers from 13 students was rejected
from the study. Typically, in rejected cases, students were placing leaders to some
classical styles such as Hersey and Blanchard or Blake and Mouton and were since
incomparable with others. From these 150 students, who executed the task how it was
meant, 450 cases were collected. From these cases, only autocratic leaders, 158 cases
total, was selected to this research.

2.2 Research Questions

Main question was to find out whether there could be evidence found towards
proposition that followers think that autocratic leadership is considered to be negative
leadership style. When scrutinizing leadership styles’ ontology autocratic leadership is
situated to be suitable only for people who are not used to be free or democratic in
simple works with not very capable followers where tasks are more important than
humans are. Therefore, hypothesis one was set as follows

H1. An autocrat leader is considered negatively in the eyes of followers.
This main research question was then analyzed via different negative aspects.
Negativity of the autocrat leader implies that totality is clearly manifested, as in
following hypotheses H2a–H2c.
H2a. The negative aspect of the autocrat leader positively affect Never (group of
words implying ‘never’)
H2b. The negative aspect of the autocrat leader positively affect Everything (group
of words implying ‘everything’)
H2c. The negative aspect of the autocrat leader positively affect Nobody (group of
words implying ‘nobody’)
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Feedback is and communication is often regarded as a positive aspect in leader-
ship. Therefore, hypothesis H3 and H4 was conducted in to research questions.
H3. Leading the organization requires giving feedback
H4. Giving feedback affects a positive view from the subordinates.

3 Model Validation and Text Analysis

Structural Equation Modeling (SEM) was applied to test the model’s goodness-of-fit
[35–37]. Model fit was estimated using CFI, TLI, RMSEA, NFI, and minimum dis-
crepancy divided by their degrees of freedom (CMIN/DF). Values of CFI and TLI close
to .95 or higher are indication of good fit [38], the ratio CMIN/DF should be typically
lower than 3. RMSEA should be .06 or smaller [39].

We employed a mix method design, a combination of strength, integrating quali-
tative and empirical analysis, and providing a better understanding of the research
problem [40].

The organizations’ top management continuously seeks to improve and optimize
performance [41, 42]. Along with ongoing changes in the organization, its language
changes, reflecting its changing characteristics. A thesaurus or semantic network
reflects the language of the organization [43], however since language changes every
day – thesauri require continuous investigation (Ibid).

We follow Eckhaus’s [44, 45] methodology, employing a combination of N-gram
and Bag of Words (Bow) techniques, for the analysis of leadership characteristics.

We employed TEXTIMUS, a text mining and analysis software [46]. First, n-gram
frequencies were generated. N-gram refers to a contiguous sequence of n words from a
given sequence of text [47]. N-gram is often used in sentiment analysis of texts [48].

Next, we made use of the BoW technique [49–51]. BoW is known as the most
common method for the translation of text representation to numerical representation
[52]. According to BoW, documents are represented as a collection of words,
regardless of order. A group of keywords is then explored in the set of documents and
assigned values 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 [53–57], the frequencies of each group were summed to the research variables,
as follows. Leading – keywords that regard leading in the organization. Feedback-
keywords implying giving feedback. Negative words. Positive words. Three groups of
words that can be related to ‘totality’ characteristics: Never – words regarding the
totality of ‘at no time’, Everything - words regarding the totality of everything and
everybody, similarly for the group of words Nobody.
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4 Results

The correlations, means, and standard deviation values between the research variables
are presented in Table 1.

Figure 2 illustrates the model and results. The hypothesized model showed a very
good fit: CMIN/DF = 0.59 (p > .05), CFI = 1, TLI = 1.21, RMSEA = 0, NFI = 0.05.
All hypotheses were supported. Leading positively affects Negative (H1).

Table 1. Correlation matrix, means, and SD

Leading Feedback Negative Positive Never Everything Nobody

Leading -
Feedback .21** -
Negative .02* .17* -
Positive .07 .24** .24** -
Never .05 .07 .18* -.01 -
Everything .30*** .02 .37*** .11 .08 -
Nobody .08 .11 .39*** .04 .16 .17* -
Mean .77 2.39 12.16 2.73 .53 1.08 .75
SD 1.96 3.51 9.07 2.73 .98 1.29 1.0

*p < .05, **p < .01, ***p < .001

Fig. 2. Model results. *p < .05. **p < .01. ***p < .001
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The hypothesized model showed a good fit: CMIN/DF = 0.65 (p > .05), CFI = 1,
TLI = 1.09, RMSEA = 0. All hypotheses were supported. Negative positively affect
Never (H2a). Negative positively affect Everything (H2b). Negative positively affects
Nobody (H2c). Leading positively affects Feedback (H3). Feedback positively affects
Positive (H4).

Next, we added Gender as a controlled variable, in order to examine if any dif-
ferences occur. The results still show a very good fit, CMIN/DF = 0.61 (p > .05),
CFI = 1, TLI = 1.13, RMSEA = 0. All the relationships in from the previous model
remain significant, however, Gender did not have any statistically significant
relationship.

5 Discussion and Further Research

When looking the variety of different leadership approaches and theories it is quite
clear that autocratic leadership style is recognized in majority of them. The question
lies in the situation whether the autocratic leadership model is suitable or effective. As
figured out in Reunanen and Kantonen [5] leadership styles ontology, it seems that
work which is not demanding very capable followers, is task not human oriented and
relatively simple this leadership style may become in the question. Results of this study
are strengthening the picture that autocratic leadership is regarded to be negative and it
is connected to negative words and words which are expressing totalities. This is quite
understandable since autocratic leadership totalitarian approach from its nature, no or
very limited freedom allowed. Feedback on the other hand was considered positive
matter and it was connected clearly to the positive side of leadership.

There are significant limitations found in this research. Sample group is not rep-
resenting the working life as and all workers even when the gender ratio was quite
equal. Sample group consisted only young people born after between 1990 and 1998
i.e. they were representing generation y or millennials. Respondents represented uni-
versity students in degree programs in which is quite hard to get in. Last, but not least,
cultural homogeneity. Respondents were only from Finland, Nordic, rich, free and
democratic country with long history of equal treatment between all people. What
would have been the results if the respondents would have been twenty years older
(differences between generation x and y), with very low education, from different, let’s
say, more masculine and power prone and not as free and equal culture.

On the other hand, this research draws a good picture that professional driven
Nordic millennials are not thinking highly about autocratic leadership style. This is well
parallel to former millennials researches. Martin [58] concluded that millennials
interrogate. They want to know all about, what the organization demands from them,
what are the career opportunities and rewards. They also demand immediate feedback.
(ibid). Characteristic for millennials is that they want to take responsibility and prove
themselves. They also prefer respect rather than money and have strong feeling for
success [58–62]. They have crave towards occupation’s meaning about the meaning.
They can do work simultaneously at various fields [62, 63]. Millennials would like to
work in organizations that are creative, innovative, energetic and environmentally
friendly [60, 64]. When comparing these former research conclusions to results of this
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paper, it could be clearly seen that commanding style authoritarian approach is not
giving millennials the best possibility to gain working environment that they are
expecting. It also is seen from former research that communication and feedback are
highly respected and craved with millennials.

Future research is still needed. Autocratic leadership style is recognized, and yet
still utilized even in highly developed and free country, as it can be seen from data of
this research. When is autocratic leadership needed in order to enhance organizational
performance, if at all? What would be difference between different respondent groups
regarding autocratic leadership? Which kind of results would other stereotypical leader
analysis provide?
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Abstract. Technology quickly advances and many times this produces a gap
between technological advances that marks the industry and efforts that com-
panies do for adopt them. Either it is not easy to know in depth the aspects that
involve the development and management of an ERP, personally or in study
centers, due to the large number of issues that be addressed, it is considered that
the most appropriate approach to understand these is the parallel learning to the
use and implementation of these tools. This work indicates the main aspects
linked to an ERP system focusing mainly from the perspective of manufactur-
ing. For reach it, a theoretical description of the key productive aspects involved
in the development and implementation of an ERP system. It was possible by
following the research process carried out by the “UDA - Universidad del
Azuay” for the development of its UDA-ERP software, focused on being a
product of attachment for the link with the community, mainly aimed at
strengthening the MSMEs of Ecuador and the professional development of the
university students.

Keywords: ERP � MRP � Systems engineering � Software engineering

1 Introduction

Production processes management, also known as Operations Management, is essential
for the increase of productivity in organizations that generate goods and services
worldwide. It is currently a key aspect for many companies that understand the
importance to manage their human, material and financial resources, among others, in
addition to the benefits that can be derived from these practices. The adoption of
information technologies into business management processes allows streamlining the
capture and the processing of data to convert it into information that allows top
management to generate knowledge for decision making, synonymous with competi-
tive advantage [1]. Several authors have indicated that information technologies
(IT) have been a key support factor in different organizations for several years. In the
last decade, there is no doubt that IT should be considered as a strategic factor, since IT
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generates value for each unit or business department. Its management should not be
seen as an unproductive cost or as part of a multi-service support department [2].

Operations management is one of the main axes of business development which,
increased by information technology power, has allowed the development of one of the
most widely used information management systems: The Enterprise Resource Planning
(ERP). ERP software is known in the organizational context. It allows integrating a
large number of functional areas that go from production, accounting and logistics to
the management of clients and human resources. It catapults the cooperative work, it
generates benefits for each one of the different departments of an organization; and, at
the same time, achieves a holistic perspective of the entire company. Considered as the
newest and most effective systems of business resource planning, it covers all orga-
nizational needs [3].

In this 21st century, focusing on clients’ needs and their satisfaction through the
generation of benefits under various administrative and quality approaches, is one of
the main objectives that should guide the actions of a company, causing them to devote
considerable efforts and resources to the company [4]. While this approach is still
appropriate and valid today, a company must consider that this objective will be
achievable only if the operations are focused and strategically aligned. This is where
the strategy of implementing and using ERP systems becomes essential to achieve a
common goal in each of the departments of an organization [5].

Adopting an ERP in the organization allows for: (i) reducing costs, (ii) simplifying
the task of handling information, (iii) generating customer satisfaction; and (iv) manage
the information generated by large amounts of data resulting from daily operations [6].
However, for a tool of this type to be completely successful, it is necessary that both the
management and the users of the system have a clear understanding of how ERP
systems handle processes, as well as having notions in the management of databases.
Managing this data is a core part in the operation of ERP systems; which incurs high
costs in its adoption and causes SMEs not implementing them.

The University of Azuay, as part of its commitment to the community, and
respecting the strategic guidelines of the Republic of Ecuador in terms of improving the
productive matrix, proposed in 2015 a project for the development of an ERP Software.
This software tries to become a link with the entrepreneurs of micro, small and
medium-sized Ecuadorian companies, to whom this solution is proposed.

The purpose of this paper is to review the theoretical aspects that should be con-
sidered in the development of an ERP software oriented to the predominant Ecuadorian
business market: the family MSMEs. This article has five sections: (i) the state of the
art; (ii) the applied research method; (iii) the results obtained; (iv) the discussion; and
finally, (v) the most relevant conclusions.

2 Method

The method of this research started with the systematic literature review related to
business processes related to the MSMe (Micro, small and medium enterprises) sector,
information technology adoption plans, commercial goods proposes and their technical
requirements, and interviews and surveys with business staff. In Ecuador, according to
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the “Instituto Nacional de Estadísticas y Censos” (INEC): (i) the microenterprise is an
entity with low income, composed of a number of employees equal to or less than 9
people, and whose annual turnover does not exceed 100,000 USD. (ii) The small
company, an independent entity, has less than 50 employees and annual turnover of
more than USD 100,000 but less than USD 1’100,000. (iii) The medium-sized com-
pany, characterized by the capital provided by its owners and a relatively small
magnitude within the sector in which it operates, houses between 50 and 99 employees,
and its turnover does not exceed $2’000,000 [7, 8].

Consequently, in the second step, concepts were investigated related to: (i) the
value of manufacturing requirement planning (MRP II) in organizations and how it
generates benefits to clients as well a competitive advantage to the business. (ii) The
functions and business processes, the functional areas of a company, the physical
organization of production resources and the principles and types of manufacturing
systems. (iii) The material requirements planning (MRP), the structure of the material
planning system, the production route, the capacity management, the inventory man-
agement, the control and the production order closing. (iv) The double entry principle,
the accounting components, the chart of accounts, the profit and loss statement, and the
balance sheet. (v) The servuction (service production) theory and service processes, to
which aspects of service environment that correlate the company, the client, and the
service delivery processes are added.

In the third step, seven software solutions available in Ecuador were evaluated.
They were selected by their commercial influence on the web. Quality aspects and
suggested ISO 25000 evaluation processes were considered. Also, development
properties, quality management, acquisition, adaptability, supplies and maintenance
were appreciated.

In the fourth step, the organizational environment suggested by ISO 27005 and
COBIT 5 were explored. To reach this goal, the first step (environment determination)
of the third process (risk management) of the ECU@Risk methodology, which is a
methodology for the management of informatics risks, was applied.

In the fifth step, the information requirements from each one of the main actors,
who contribute to the value chain in a company of the manufacturing sector, were
identified and analyzed.

Consequently, in the sixth step, aspects of current legal regulations that the software
should consider were identified. For example, the provisions of the Ecuadorian Internal
Revenue Service or the requirements to report information to the National Directorate
of Public Data Registration (by its acronym DINARDAP).

Finally, in the seventh step, the ISO 25000 family was evaluated and the ISO
25023: 2016 standard related to the systems and software engineering that refers to the
measurement of the product quality of the system and software (from the English
Systems and software Quality Requirements and Evaluation - SQuaRE), was deepened.
With this gathered information from the previous steps, the UDA-ERP software
development plan was formulated.
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3 Results

Any computer solution created in the academy, that seeks to establish a relationship of
connection with the community and society must start from the theory. In 1958, Joe
Orlicky developed and mint the concept of Material Requirements Planning, better
known as MRP. Initially, this system focused on the assurance of the availability of
materials and products for production and delivery to customers as well as maintaining
adequate inventory levels for the operation; and the planning of manufacturing activ-
ities, delivery schedules and purchasing activities.

The primary objective of an MRP is to minimize the level of stock in warehouses
through proper planning of production orders and the correct management of inven-
tories. To achieve this goal, this system collects, primarily, information from three main
sources: (i) the Master Production Schedule (MPS), which is a summary of the
quantities that must be prepared for each order of finished product. (ii) The inventories,
which refers to the number of units of a certain product existing in the warehouse and
in the production process at a specific time. (iii) The material structure of each product
or recipe of the product (Bill of Materials - BOM), which indicates the components that
intervene in the manufacturing of each of the products that are listed in the Master
Production Plan.

From these three aforementioned sources, different plans and reports were deter-
mined: (i) the production plan for each of the articles to be manufactured; (ii) the
procurement plan that allows identifying and planning the order of material required for
each order and their respective delivery dates; and (iii) reports of irregularities that
summarize production orders that do not comply with the assigned schedule.

The ERP concept was born in the twilight of the decade of the 90s, where the need
to expand the organizational approach for management operations that generate value
to the client was born. This allowed to incorporate solutions for aspects of the
administration of (i) relationships with the customer (CRM); (ii) supply chain (SCM);
(iii) human resources (HRM); and (iv) financial and accounting resources [9].

3.1 Information Quality

Integrated information systems base their operation on large amounts of information,
which is of value only if it is useful for the decision-making process. For a company or
organization, information must meet the following characteristics: (i) clarity: the
information must be clear and understandable to the decision-maker; (ii) validity: the
information has a useful life time, (iii) relevance: the degree of importance of it for
decision making; and (iv) accuracy: the information is complete and can be compared
with reality. In order for the information system to be valid in the company, its
management must consider the life cycle of the system to ensure its performance and
that it is not affected over time [10].

3.2 Environment Identification

With what the ECU@Risk methodology [11] suggests, in addition to what Hirata
proposes [12], the main problems related to the tasks that lead to the use of a new
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system are: (i) lack of discipline; (ii) human error; and, (iii) lack of commitment among
employees. These threats can cause the implementation of a computer solution to fail.
In addition to these problems, there is the matter of technological development, the life
cycle of the technology and the generic solutions that do not manage to adapt com-
pletely to the requirements of the organization.

3.3 Functional Business Areas

To understand the operation of an ERP system, one must first know the way in which a
company is functionally organized and its functional areas. Table 1 shows the func-
tional areas of a business, remembering that they are areas of a company in the MSME
sector. In companies of a larger segment, other areas can be added.

In an organization, the interrelation of its functional areas starts with the delivery of
products from a supplier so that later, after the manufacturing and production process,
they are converted into finished goods, which are to be delivered to the final customer.
This interrelation is explained in Fig. 1:

To improve operational efficiency in an organization, Henry Fayol mentions the
importance of the division of labor in formal organizational structures. The productive
elements, not necessarily human resources, also have their own organization and dis-
tribution to fulfill the assigned objective. Administratively, different departmental
configurations are available. The physical distribution in a plant is nothing more than
the physical disposition of the production resources that will be used for the production
of goods and services. The most common configurations are: (i) product; (ii) process;
(iii) group technology (cellular); and (iv) fixed position.

Many manufacturing facilities combine more than one type of configuration, since
they are not dedicated solely to the elaboration of a specific product or part. Table 2
shows some of the advantages and disadvantages of each configuration.

Each mentioned alternative can be seen as the best option for a specific production
environment, which can be easily summarized by the combination of product demand

Table 1. Organization functional areas

Functional
areas

Purchases Production Accounting
and finance

Sales Human
resources

Activities Purchase of raw
materials and
supplies

Product
design

Costs
management

Management
of sales orders

Hiring

Reception of raw
material

Manufacture
of goods

Budgets Advertising Training

Inventory control Quality
control

Audit Customer
service

Payroll
management

Replenishment Capacity
planning

Payments to
suppliers

Sales forecast Salaries

Collections Plant design CRM Payroll
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volume and the variety of products or parts that can be manufactured. The configu-
ration product offers the possibility of manufacturing large volumes but at the same
time limits the variety of parts and pieces that can be manufactured. On the other hand,
the process allows to manufacture a great variety of elements but in small volumes.

3.4 Manufacturing Systems

Manufacturing systems have 9 basic principles, but, according to Askin, they are not
necessarily unique [13]. They are: (i) Little’s Law, which says that the work in process
is directly proportional to the production rate and the flow time. (ii) The matter is
conserved, that is, the production models must satisfy a balance equation in which the
difference between the material that enters and that which leaves a workstation is equal
to the accumulated inventory. (iii) The system is less reliable as its scope gets larger.
The larger the system, the more difficult its design, maintenance and coordination.
(iv) Objects decay, referring to obsolescence, both hardware and software. (v) The
complexity grows exponentially, meaning that if a system has M components, each of
which can be in an N state, the system can have MN states. (vi) The technological
evolution which increases the efficiency of a plant and improves its performance.
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Fig. 1. Interrelation model of the functional areas of an organization.

Table 2. General characteristics of configuration types

Characteristic Product Process Group Fixed position

Processing time Low High Low Mid
WIP Low High Low Mid
Skill Level Elective High Mid-High Mid
Product flexibility Low High Mid-High High
Demand flexibility Mid High Mid Mid
Machine utilization High Mid-Low Mid-High Mid
Worker utilization High High High Mid
Unit production cost Low High Low High
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(vii) The components in the systems seem to behave in a random way. This suggests
that, because the world is stochastic and too complex to fully understand, events cannot
be precisely predicted. (viii) limits of rationality (human). This refers to the limited
cognitive capacity that human beings have; and finally, (ix) Combining, simplifying
and eliminating saves time, money and energy, which suggests that every activity that
takes place within a company will consume time, money and energy.

Manufacturing is based on two common concepts: (i) effectiveness, which refers to
doing the right task; and (ii) efficiency, which refers to doing the task right. In practice,
the ideal situation is that a planner is both efficient and effective, having sufficient
capacity to determine the priorities within a company, and that at the time of executing
them, they are performed correctly, considering the appropriate use of resources; that
is, avoiding doing activities that do not generate value for the company [13].

3.5 Scenario Modeling

Modeling a scenario, for many, can be considered an art. The construction of the model
implies a deep knowledge of the system which is to be modeled and a level of
abstraction high enough to be able to include all the important variables involved, so
that it resembles as much as possible to reality. Askin suggests [13] that it is better to
have a simpler model but one that describes the system well enough, because they are
easier to build, maintain and use.

Askin suggests that the variables and information used for modeling are appro-
priate, accurate, sufficient and timely. Verification and validation of the model has
activities that overlap or are similar, being: (i) the comparison of the model and the
structure of the system, a stage that suggests the verification of the relationship between
the components of the system and its correct representation in the model. (ii) The
comparison of the results and the corresponding information of the system, where it is
verified if the analysis of the results gives information comparable to that of the
operations of the system with similar quantities. (iii) The comparison of the model and
the behavior of the system; where it is verified if the temporal behavior expressed by
the model is comparable with the temporary behavior seen in the system in operation.
(iv) the comparison of the structure of the model with the results of the structure and the
results obtained from a similar model of the same system, are equal.

3.6 Material Requirement Planning

Material requirements planning is one of the main modules that make up an ERP and
that are directly linked to manufacturing. The essence of manufacturing is the flow of
materials from suppliers, through the plant, to customers and the flow of information to
all parties involved. In addition, Ptak and Smith [14] suggest that a basic principle of
manufacturing indicates that “all the benefits will be directly related to the speed of the
flow of materials and information”, since time is the most precious resource in the
process of manufacture and its last restriction.

The practice of predicting what is going to happen, based on historical information
and waiting for the market to accept it, has ceased to be a reality in this computerized
world according to Ptak and Smith [14]. The key questions for the planning and the
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flexibility of the system are summarized in (i) How to minimize or eliminate the
missing ones? (ii) How to keep production delivery times as short as possible? And,
(iii) How to maintain the working capital (materials and manufacturing assets) syn-
chronized with the demand? In addition, the aspect of variability and its way of
controlling it must be considered. Systematically it can be minimized, but not elimi-
nated; Ptak and Smith add that it takes time and investment to reduce it.

3.7 Material Planning System Structure

The stochastic nature of the world around us makes it very difficult to plan in certain
occasions, a reality to which several industrial sectors are attached, especially in those
where the demand or behavior of the industry is uncertain or very variable. The
components of a planning process can be summarized in the Fig. 2 below:

Aggregate planning is responsible for determining what should be produced and
when to do it, usually between 3 and 18 months (medium term) ahead. It also focuses
on reducing costs related to production while it is in the planning phase.

The production master plan is one of the main elements of the material requirement
planning module, as it is a summary of the quantities that must be prepared for each
product order, together with the delivery dates for each one of them. This plan dis-
aggregates the information contained in the aggregate plan and establishes the quan-
tities of products to be manufactured in specific terms of units of parts and pieces and
no longer in a generic way.

Produc on
   Capacity
   Inventory

Aggregate 
produc on plan

Master produc on 
plan

MRP

Finances
   Cash flow

Human Resources
   Labor plannig

Engineering
   Product design

Marke ng
   Market demand

Procurement
   Suppliers

Management 
   Investments
   Revenues

Fig. 2. Process planning components.
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The demand forecast is made up of customer orders and sales trends that are
observed, considering that the forecast should be made by lines or families, not by
items, because in this way variability is being added to the forecast [15].

One of the essential elements for disaggregating the information contained in the
aggregate production plan; is the Bill of Materials -BOM- (the other is the inventory
report). It allows knowing the components that intervene in the manufacturing of each
of the products listed in the production plan. The list of materials can reflect the amount
and form in which, each component is related. It can be said that the structure of the
product is a list of materials, components and ingredients that allow identifying the
relationships of dependency that exists between components.

3.8 Inventory Registry

The knowledge of the exact information contained in the inventory register is of utmost
importance for the preparation of a production master plan. If you want an MRP system
to work properly, good inventory management is not just a requirement, but an absolute
necessity. The purpose of the inventory register is to keep track of inventory levels and
properly manage replenishment needs and deadlines. According to Krajewski and
Larry [16], the information by stages that appears in the inventory register consists of:
(i) gross requirements; (ii) scheduled entries; (iii) projected inventory available; (iv) net
needs; (v) planned order entries; and (vi) planned orders issues.

3.9 Capacity Management

The process of capacity planning is known as “Capacity Requirements Planning”
(CRP), which according to the American Production and Inventory Control Society,
has the function of establishing, measuring and adjusting limits or capacity levels. This
context refers to the process of determining in detail the amount of labor and machinery
resources necessary to carry out the production tasks. The purchase orders opened, and
the orders planned in the MRP system are inputs for the CRP system. These orders are
translated, through the use of production routes and time standards, into working hours
by time period and work center. Although a first capacity planning indicates the
existence of sufficient capacity to execute the production master plan, CRP shows that
the capacity is insufficient during specific time periods.

As mentioned, when referring to aggregate planning, capacity planning has dif-
ferent time scopes. The dimension of time is very important when talking about
capacity since it is not the same to plan for the long, medium or short term. Each period
of time considers different resources and objectives, so it is necessary to make clear
how you plan for these time scopes.

Similar to the MRP, CRP needs certain inputs that make it possible to calculate
them. The necessary requirements are mentioned below. Units for the measurement of
capacity, which allow to quantify the capacity, are generally expressed as a function of
time, where the most common units are the “man hour” or the “machine hour”. The
Production Route, already mentioned above, refers to the sequence that raw materials
and other parts must follow to complete an article.
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The Production Program used as input to CRP is a direct result of the MRP process.
The released and planned orders are used to provide future visibility of capacity needs,
and the production schedule that indicates the days on which a plant will work allowing
realistic planning of delivery times.

3.10 Control and Closing of the Production Order

At ERP level, the control of the production order can be carried out by creating control
points in specific places of the production process (production route). It may be of
special interest for certain production managers to monitor the status of an order at
some point in the production process. The objective of the control points is to verify the
compliance with the specifications in critical points of the process and given the
complex and expensive nature of certain activities, it is almost mandatory to perform
this type of controls.

The closing of the order is carried out when the last activity of the production
process has been completed and the order is entered into the warehouse as a finished
product. In order for an order to be closed, all intermediate transactions involved in the
production process must be completed. That is to say, the totality of the delivery-
reception operations between the different work centers that take part in the manu-
facturing process must be completed, and the consumption of all the materials
registered.

It is common for companies that handle ERP to make physically non-existent
transactions to get out of trouble to start, maintain or close the production order. Two
very common cases in which this situation occurs are: (i) entering raw material or
finished product to the warehouse that has not yet been delivered or completed, in order
to level inventory levels and thus make shipments of material or sales invoices of
finished goods. (ii) complete delayed intermediate transactions that were not registered,
transactions that become visible when trying to close an order and discover that the
system sends alerts because the production flow has not been respected. Any of the two
situations evidences a misuse of the ERP system and are the preamble of even greater
problems. This shows that the company did not prepare adequately for the adoption of
the system and also that the organizational culture is not the adequate one to adopt this
type of technological solutions.

4 Discussion

Knowing that a model is nothing more than the simplified representation of a reality
through the use of different media, the manufacturing one tries to represent in a
summarized way the functioning of a productive system. Analytical models represent a
more mathematical abstraction of reality, while experimental models try to imitate what
happens in the real system. The models are built with many purposes, like (i) Opti-
mization, searching for the best values for the decision variables; (ii) Predicting per-
formance, checking potential plans and susceptibilities; (iii) Control, assist in the
selection of control standards; (iv) Vision, provide better understanding of the system;
and (v) Justification - help in sales decisions and as support for certain points of view.
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Care must be taken when building models to test points of view, since there is a risk
of ignoring important information that would lead to modeling failure. Therefore, the
model must seek to discover the truth at all times, remembering that the model is a
means and not an end. It is interesting to see how the existing synergy between the
business structure, its human resources, policies and procedures, the management style
can be improved through a computer system, which forms part of the business strategy
to achieve shared values, according to the theory of the 7S of McKinsey.

Ptak and Smith [14] indicate that time and investment are required to decrease
excess production, for the elimination of shortages and for market management. It is
that living in a computerized world, where those who have the right information to
make decisions at the exact moment, makes them outperform the competitor [11]. It is
for this reason that relying on technology generates benefits for the organization and
adds value to the client in accordance with the theory of the value chain proposed by its
author, Dr. Michael Porter. The main inconveniences that affect the company, due to
this type of situation, coinciding with Ptak and Smith, are: (i) Poor performance in
deliveries compliance; (ii) extensive delivery times; (iii) oversupply of inventory;
(iv) the investment recovery period is longer; (v) high number of complaints and claims
by customers; and (vi) inadequate human relationship.

The net requirements should be calculated by subtracting the gross needs of the
available inventory and the programmed entries. The purpose of planned order entries
is to prevent inventories from ending up with negative values, as they become the
amounts that must be entered into the system to meet the net needs of the period. In the
preparation of the material requirements planning program, it should be considered that
not all orders arrive at a company at the same time and that there may be orders that
arrive at the beginning, middle or end of a period.

Achieving an efficient planning of the MRP so that the quantities and terms for the
manufacturing of a certain product are clearly established does not mean anything if
this planning cannot be carried out. Even if materials to manufacture a product are
available, it is not possible to work with them if the proper capacity is not available [3].

According to Valentin Dumitru et al., the mutual evolution of organizations and
systems, transform the case of the implementation of ERP into the best management
and accounting practices in an emerging economy, an element that will be evaluated
once the software is implemented in organizations [17].

5 Conclusions

Managing and understanding an ERP system is not an easy task, the elements involved
in its development are numerous and complex, and they focus on different aspects of an
organization. This work, which collects the main aspects of an ERP system from the
perspective of MRP, compiles the main elements that must be taken into consideration
in a productive process of any kind. Understanding the importance of each of these
elements is vital for an organization to adapt its operations to the use of an ERP system.
Not every organization, especially the MSMEs, possesses the information or expertise
to develop the technical concepts mentioned in the development of this work. The
contribution of educational institutions in this aspect is a contribution to the
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development of the MSMEs sector and not only from the point of view of knowledge
management but also from an economic perspective.

There are several software packages that currently manage ERP. However, due to a
lack of knowledge from the potential users, their high costs and the complexity of their
operation for MSMEs, it means that companies in this sector do not even consider their
adoption. That is why the contribution made by the University to develop this software,
means an important support to the MSME community, a circumstance that will allow
companies in this sector to improve their production processes and therefore their
competitiveness in the future, since they have an ERP software does not only mean
owning or acquiring a computer package, it means preparing the organization for a new
productive approach based specifically on planning and correct handling of
information.

It is important to correctly understand the organizational business model as sug-
gested by the ECU@Risk methodology, because in practice, successful implementation
depends on the quality of information and the correctly established processes that the
company has.

In the future, the ERP software developed by the University, will cover all the
modules that are considered in its operation. This development leaves open any pos-
sible future research which allows to consider the critical aspects necessary for the
correct development, use and implementation of each one of the modules.
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Abstract. Most research on open innovation and product development con-
centrates on developing effective collaborative models to develop competitive
products. Little research considers macro environmental and firm-level factors
while developing such models. These factors can possibly affect outsourcing
innovations in product development and later overall firm performance. As such,
this research investigates how macro environmental and firm-level factors link
with open innovations in product development and their relationship with the
firm’s overall performance. First, the conceptual framework of outsourcing
innovations was synthesized from open innovation and business partnership
related literature. A total of 60 intensive R&D-based firms were surveyed in 20
countries concerning the effects of macro environmental and firm-level factors
on product development and its performance. Statistical techniques were used to
analyse the data. The collected data helped to identify seven important macro
environmental and firm-level factors. The results provided support for the
conceptual framework and described the impact of all factors on developed
product performance and the firm’s overall performance in the given market. An
implication for managers is that the provider’s host country environment has no
direct impact on a firm’s performance.

Keywords: Innovations � Firm’s performance �
Contract research organizations � Outsourcing

1 Introduction

In the past, the first preference of every company has been to develop technologies in
their own R&D units under strict control and later use them in the company’s own
product development [1]. As times have changed due to many factors in recent dec-
ades, companies have started to research technologies using more than their in-house
resources [2]. It is becoming the norm that companies in nearly all industries are
making collaborative contracts with external technology generators such as contract
research organizations (CROs), technical universities and individual scientists and
developers [3]. Companies working outside their R&D departments and technological
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boundaries is referred to as open innovation (OI), a term first introduced by Henry
Chesbrough, which means the development of innovations without any solid bound-
aries [4].

Open innovation seems like the simple term, but it encompasses various types of
complex processes streamlined side by side while conducting technological collabo-
rations [5]. As such, OI deals with both in-house and outsource technologies at the
same time [6]. This means that technology developed by a firm can benefit another firm
which does not have specialization in that specific technological segment in the
industry [7]. Outsourcing innovations for developing new products mean that firms can
look for external innovation providers which are suited to them, keeping in view some
set guidelines such as similar company culture, previous relation with the provider and
suitability for the given product development scenario [8]. Accordingly, it refers to the
concept that in searching for such CROs, consideration of various firm-level factors can
help to form a safe relationship, which will lead to innovations for product develop-
ment [9].

Although there is research available which tackles the OI concept from many
different angles, research still mostly revolves around the reshaping of in-house R&D
[10]. Previous research has mainly focused on how to collaborate with external pro-
viders while keeping the company’s own R&D capabilities fully intact [11]. However,
in recent years CROs have captured huge shares of R&D business in all major
industries and mother companies, in which they simply fund solutions that may even
on occasion be unviable for in-house product development [12]. It appears that com-
panies are doing so to gain a competitive advantage over their competitors in the given
market but are ending up with compromised financial resources and technology
leakages [13]. As a consequence, examining the overall macro environment while
undergoing such collaborations is of great importance [14].

Some recent studies have highlighted the factors that play a vital role in the
selection of innovation providers and warn of the need to review providers before
entering into any binding OI [8]. However, these studies have focused on the specific
factors and provide a one-sided picture, as the firm-level and macro environmental
factors were not deeply discussed [14]. This research gap cannot be avoided as it affects
the formation of a contract between two firms who want to work in an OI environment
[15]. As mentioned previously, many firms are stuck with reference to the reasons for
outsourcing and this determines their impact on firm’s performance [16]. However, the
firm-level and macro environmental factors are definitely one step ahead in such
dealings [17]. Accordingly, the main research question driving this study is as follows:

“How do macro environmental and firm-level factors affect outsourcing innova-
tions in the product development process and how are these factors related to firm
performance?”

As such, eight major factors are included, namely; miscellaneous reasons for
outsourcing innovations altogether, protection of in-house R&D, arguments support-
ing outsourcing innovations, the reputation of CROs in the given market, collective
pros and cons of outsourcing innovations, cost-effectiveness, speeding up new product
development and the macro environmental and firm-level factors of the CRO host
country. This paper is divided into four parts. The first part highlights the literature
related to OI, outsourcing innovations and their relationship with firms’ overall
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performance. This paper then discusses data collection methods, research instrument
description, data analysis tools, research methodology and summary of findings.
Finally, this paper explains the relationship between the macro environmental factors
and firm-level factors affecting a firm’s performance and discusses theoretical and
managerial guidelines in addition to the limitations of the study.

2 Research Background

The Chesbrough concept of OI is defined as “a paradigm that assumes that firms can
and should use external ideas as well as internal ideas, and internal and external paths
to market, as the firms look to advance their technology” is the starting point for this
study [4]. Product development in R&D departments is considered a backbone for all
research processes which are now highly competitive in ever-growing innovative
markets [18]. Once companies started to become saturated with their own in-house
innovations and had nothing particularly innovative left to offer to the consumer on
their own, they began to think out of the box [19]. Competition in the market on the
other end has doubled even though innovative ideas have slowed down [20]. As such,
at this stage companies are now stretching their reach in the market to find partners for
the acquisition of knowledge and new ideas [21]. This is the point where companies
have begun to collaborate out with their R&D boundaries and the concept of OI has
kicked in.

While the innovation provider market was not that large in the beginning, as the
concept became widely recognized in the market these CROs started to gain bigger
shares of the market [22]. For instance, R&D service providers such as IBM, HP and
Fujitsu respectively captured 56.2bn, 31.5bn and 29.6bn USD of the total R&D-based
market of 226.1bn USD by 2012 [23]. Now companies are focusing on CROs as a
major segment of their overall business. However, it is also the case that the
involvement of any business in sharing R&D capabilities or intellectual property rights
(IPRs) always represent a vulnerability for the firm’s own R&D departments [24]. The
companies which have handled this sharing of information successfully have grown
quickly in the last decade compared to traditional firms which have been reluctant to do
so [25].

This has led to discussions on how to conduct OI and outsourcing innovation
business safely and grow. A few studies have highlighted that the factors involved in
the selection of CROs are the first step to consider [8] while another study emphasized
the high importance of evaluating the reasons for OI [16]. However, when firms enter
general partnerships which do not involve the sharing of technologies, they always
consider macro environmental and firm-level factors in business-to-business dealings
[26]. As such, when firms begin to form R&D clusters it is also important to consider
all such factors. It is also true that general business-to-business contracts differ to R&D
sharing contracts [27], however the importance of evaluation and the impact of these
factors cannot be denied. As such, the impact of macro environmental and firm-level
factors such as the miscellaneous reasons for outsourcing innovations, the protection of
in-house R&D, the supporting arguments for outsourcing innovations, the pros and
cons of OI, the cost-effectiveness of the provider, speedy new product development
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(NPD) and the innovation provider’s host country environment/characteristics are an
important part of the overall OI concept [17].

All of these factors have their own impact on the overall performance of a firm
undergoing OI and partnering with CROs [28]. Previous research has studied the
impact of these factors on firm performance at a general level [26], but if the firm is
highly reliant for its business on OI settings it is impossible to determine the firm’s
performance without analysing its relationship with macro environmental and firm-
level factors. The circumstances in OI change widely from case to case [25], so in
alignment with the literature this study focuses on collective macro environmental and
firm-level factors. These previous studies are considered a strong starting point for this
study, which examines eight hypotheses covering firm performance and all factors
discussed above.

3 Research Framework and Hypotheses

When firms decide to work in an OI environment this does not merely consist of two
organizations simply sitting down and setting some guidelines for working together
like any general business partnership. In reality, before entering into such partnership
many macro environmental and firm-level factors need to be taken into consideration.
These factors can later directly affect product performance and subsequently the firm’s
overall performance in the given market. So, as a simple rule, the higher the number of
innovative products, the greater the chances of positive firm growth [29]. There can be
hundreds of such factors depending upon the type of industry, but this study investi-
gated eight major factors which are involved in similar OI contracts and their impact on
a firm’s overall performance.

H1. Firm performance has been measured in the past based on various parameters
and situations [20]. However, recent studies have not found any explicit relationship
between a firm’s performance and miscellaneous reasons for outsourcing innova-
tions. A similar relationship discussed at a general level in the previous study
highlights the different types of reasons [16].

Hypothesis 1: There is a positive relationship between firm performance and miscel-
laneous reasons for outsourcing (Ro).

H2. It has been believed in the past that stronger boundaries with intact technology
departments in growing firms are always the key for introducing innovative prod-
ucts and firm growth [18]. But today in the era of shared economy and technology,
is it a traditional concept of growth still valid? However, it will always be important
to have strict rules for IPRs [24].

Hypothesis 2: There is a positive relationship between firm performance and protec-
tion of in-house R&D (PR&D).

H3. There has been quite a focus in the last decade on shared R&D houses and
supporting their arguments to connect and develop together [30]. However, it is
always important to note that supporting arguments for OI contracts always vary
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substantially from case to case [11]. However, there is still common ground in these
overall arguments [5].

Hypothesis 3: There is a positive relationship between firm performance and sup-
porting outsourcing arguments (SOA).

H4. In the bigger picture of macro environmental factors for suitable OI partnership
consideration should be given to the reputation, characteristics and viability for such
bindings of the CRO [14]. In many cases, the evaluation of all these factors has
helped companies to save a fortune [25]. Consequently, it is important to test the
impact of these macro environmental factors on firms’ overall performance.

Hypothesis 4: There is a positive relationship between firm performance and CRO
reputation/characteristics/viability in the overall outsourcing process (CROCh.).

H5. Many studies have identified the pros and cons of OIs based on various col-
laborative scenarios [31] and some have also connected them to a firm’s perfor-
mance at the individual level [16]. Based on previous studies it is assumed that there
could be a positive relationship between the collective evaluation of the pros and
cons of OI and firm performance.

Hypothesis 5: There is a positive relationship between firm performance and the pros
& cons of outsourcing innovations as a whole (EP&C).

H6. The literature highlights the importance of cost-effective manufacturing in
many ways [8]. In the last two decades, all major companies have shifted their
production plants to cheap manufacturing countries, predominantly China, India
and Eastern Europe [32]. On the other hand, experiences concerning technology-
based outsourcing relate to different scenarios. As such, it is important to assess the
impact of cost-effective OI on firm performance.

Hypothesis 6: There is a positive relationship between firm performance and cost-
effectiveness as the main reason for outsourcing innovations (CEOI).

H7. Previously, a single innovative product or service usually took a decade to be
developed for consumer use. Especially in the case of pharmaceutical products, the
introduction of which used to take 10 to 20 years [33]. However, due to increased
market competition and more open collaborations, speedy product development has
been realized [13]. Consequently, it is interesting to test firm performance against
speedy product development as a firm-level and macro environmental factor.

Hypothesis 7: There is a positive relationship between firm performance and speeding
up the new product development process (SPD).

H8. There are different approaches and laws related to R&D in developing countries
and developed countries [26]. Similarly, there are different standard operating
procedures and IPRs values in different regions [1]. All of these factors also col-
lectively come under macro environmental factors. It will be helpful to check the
impact of these factors on overall firm performance in the given market.
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Hypothesis 8: There is a positive relationship between firm performance and the
country environment characteristics of the outsourcing provider/host/partner and their
influence on the overall process (OPEnvir.).

All hypotheses are represented in the following Fig. 1.

4 Methodology

The population sample for this project consisted of managers with solid experience in
OI working environments and outbound technology acquisition. The participants in the
projects were from 20 different countries around the world. Approximately 60 firms
were involved in this study and it was conducted in 2016–2017. The unit of analysis
was each individual professional. The sampling frame was randomly selected and
included 260 individuals. The respondents were working in the countries such as
Finland, Sweden, Denmark, Germany, Spain, the Netherlands, Switzerland, Cyprus,
the USA, Canada, the UK, Singapore, Malaysia, Taiwan, India, Pakistan, the UAE, the
KSA, Oman and Egypt. The firms were selected based on their inbound and outbound
OI business orientation.

Specifically, industrial segments consisted of sectors such as the pharmaceutical
industry (42%), the ICT industry (20%), life sciences (6%), engineering services
(11%), financial services (6%), robotics (3%), logistics (3%), telecommunication (2%),
the chemical industry (5%) and the automotive industry (2%). In addition to the online
survey, 12 face-to-face interviews were also conducted for the validation of survey data
and later results. Appointments were arranged by telephone and by official emails with
a research participation invitation and privacy policy attached. Interviews and surveys
were conducted by the corresponding author.

The final realized sample consisted of 112 usable questionnaires, which shows a
43% response rate. All surveys and interviews were organized and analysed. The
participating firms also gave their approximate spending for inbound and outbound

Fig. 1. Research framework and hypotheses
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OIs. When the outlays were compared separately with outbound and inbound OI-based
products, the data showed that approximately 10.6% respondents believed that their in-
house product performance was average, while 18.6% stated that the OI products
performed better. On the other hand, approximately 8% of respondents said that their
in-house innovative product performance was better than outsourced product perfor-
mance in the given market.

The initial survey form was pretested with a convenience sample of 10 profes-
sionals who had been involved in OI related R&D activities. The pretesting was carried
out using the participant pretesting method explained by Cooper and Schindler [34].
The collection of the data took approximately one year due to numerous reasons, with
the most important being the spread ability of data in 20 countries and the sensitive
information involved, which caused many managers to take longer to respond due to
the need for permission from higher management about sharing the required infor-
mation. Google forms and in some cases hard copies of surveys were used for the
collection of data from respondents. No incentives were given to respondents to par-
ticipate in the survey. All the data were confidentially handled according to EU privacy
guidelines and the names of respondents or participating firms will not be revealed at
any stage of the research except to those individuals which have been given permission.
The questions in the survey were designed based on seven-point Likert scale state-
ments. All the scale points of these questions were labelled ranging from one (strongly
disagree) to seven (strongly agree).

The questions and optional answers were derived from the literature regarding the
Chesbrough OI concept [4], outsourcing innovation and product development. Once
the collected data were organized this helped to identify different variables which acted
as different factors. These factors were later tested by statistical tools against firm
performance. A similar research approach was adopted by Gunday et al. [35], but their
research measured firm performance with respect to the innovativeness of the firm,
while the current study measures firm performance against macro environmental and
firm-level factors.

5 Analysis and Findings

The data was collected from 10 industrial segments as previously described with the
help of a self-designed research instrument. Correlation analysis was performed using
SPSS 24 to test the hypotheses. The data were collected from 10 industrial segments by
self-designed surveys. Seven of the proposed hypotheses were validated by empirical
analysis while only one hypothesis was not statistically significant. Table 1 illustrates
the eight hypotheses (H1 to H8). H1 claimed that firm performance is directly dependent
on the miscellaneous reasons for outsourcing innovations (Ro) which is demonstrated
by the statistically significant relationship (p < 0.01). Similarly, H2 to H7 proposed a
direct relation between firm performance and the protection of in-house R&D (PR&D),
the support of outsourcing arguments (SOA), CRO’s reputation (CROCh.), the pros and
cons of outsourcing innovations (EP&C), cost-effectiveness (CEOI) and speeding up the
new product development (SPD). These hypotheses have been shown to have a sig-
nificant relationship (p < 0.01, p < 0.05) through statistical analysis. However, H8 was
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not validated due to the non-significant relationship (p > 0.01) between firm perfor-
mance and the outsourcing provider’s country environment (OPEnvir.).

Table 1 illustrates the clear findings of the statistical analysis of the collected data
conducted using SPSS 24. It shows that hypotheses H1 to H7 are supported while H8 is
not supported. The findings show that there is a positive impact on firm performance
from the miscellaneous reasons for outsourcing innovations, the protection of in-house
R&D, supporting outsourcing arguments, the CRO’s reputation, the pros and cons of
outsourcing innovations, cost-effectiveness and speeding up the new product devel-
opment. However, the outsourcing innovation provider’s country environment has no
direct impact on a firm’s performance.

6 Discussion and Conclusion

This paper focused on the potential relationship between firm performance and eight
major macro environmental and firm-level factors which play important role in OI. To
our best knowledge, it is the first project of its kind which studies such factors in an OI
environment. The results indicate that firm performance is positively related to seven
factors while it is not directly related to the outsourcing innovation provider’s country
environment. The identification of the positively related factors have validated some of
the existing propositions in the literature [35] while the non-significant factor serves to
update the general market assumptions related to OI [12].

The rejection of H8 indicates a different perspective as it was believed that the
suitability of the provider’s country environment for the overall OI process has a huge
impact [36]. However, this result breaks this general perception and shows that it has

Table 1. Correlation analysis

Hypotheses Factors Correlation
significance

p-value Result

H1 Misc. reasons for outsourcing (Ro) 0.003** p < 0.01 Supported
H2 Protection of in-house R&D (PR&D) 0.032* p < 0.05 Supported
H3 Supporting outsourcing arguments

(SOA)
0.000** p < 0.01 Supported

H4 CRO’s reputation (CROCh.) 0.004** p < 0.01 Supported
H5 Pros and cons of outsourcing

innovations (EP&C)
0.004** p < 0.01 Supported

H6 Cost-effectiveness (CEOI) 0.000** p < 0.01 Supported
H7 Speeding up the new product

development (SPD)
0.000** p < 0.01 Supported

H8 OI provider’s country envir.
(OPEnvir.)

0.339 p > 0.01 Not supported

**Correlation is significant at 0.01 level
*Correlation is significant at 0.05 level
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no direct impact on a firm’s overall performance in the given market. This can be
explained by the views of experienced managers during the data collection, who
mentioned that a country’s overall environment is no longer particularly important
because these days collaborative companies evaluate the contracts thoroughly and form
strict standard operating procedures for the whole partnership in advance. The inva-
lidity of H8 illustrates the change in perspective of today’s outsourcing innovation
industry. Another angle to explain this lack of a relationship is that companies may
have suffered in the past due to the provider’s country business environment when they
have ignored prior evaluations and the importance of safe outsourcing innovation
contracts.

In general, the results of this study indicate that the miscellaneous reasons for
outsourcing innovations, the protection of in-house R&D, the supporting arguments for
outsourcing innovations, the pros and cons of OI, the cost-effectiveness of the provider
and speedy NPD have a highly significant relationship with firm performance. In
comparison to the one invalidated hypothesis described above, there were significant
relationships with regard to the seven other hypotheses (H1–H7) which showed the
present attitude of managers and companies towards OI. Furthermore, the validation of
these seven hypotheses is also a valuable contribution to the business-to-business
research context, as it describes the important factors which can help to improve
contracts between companies.

Consequently, the study also highlights the positive effects of the seven major
macro environmental and firm-level factors on OI moderation between firms. In par-
ticular, the data have shown that protection of in-house R&D capabilities while con-
ducting OI projects has positive effects on overall firm performance. In a similar way,
cost-effectiveness in the technology market has a direct impact on firm performance
and increases business for firms via OI. Due to market competitiveness, speedy product
development is key to growth in the present era [13] and this study also showed its
positive impact on firm performance. Miscellaneous reasons for outsourcing innova-
tions cover the macro environmental and firm-level reasons as a whole and the sig-
nificant relation of these reasons to firm performance in this study highlighted its
important impact on OIs between involved firms. This finding provides further evi-
dence for the importance of the evaluation of pre-contracts and motivating reasons
before entering into the OI final bindings [21].

Additionally, this study placed a great deal of emphasis on the evaluation of pros
and cons collectively. Although many previous studies identified the various pros and
cons of OI-based contracts [31], analysis of the data of this study demonstrated a strong
positive relationship between firm performance and the pros and cons of outsourcing
innovations. Along with this relationship, supporting arguments for OIs dominate the
recent literature [15] and this paper also showed the positive impact of OI arguments on
a firm’s overall performance. These findings support the conceptual framework and
offer valuable insights for managers involved in outsourcing innovations. However, the
establishment of seven positive relationships is not the final point for this research as it
is necessary to study these factors for a longer period of time and in different scenarios
to gain a deeper understanding.
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7 Limitations and Direction of Future Research

Some limitations might be due to data collection and the interpretation of results. The
first limitation might be the demographics of the selected data set. Every research study
has implications and limitations associated with them. One potential loophole in the
study was common method bias, because a single survey form was used for the
collection of data from 10 different industrial segments. As such, the extent of the
relationships between firm performance and influencing factors may be somewhat
inflated. Moreover, while the sample was of an acceptable size, a larger sample would
have provided more possibilities to use stronger statistical tools for analysis. Due to this
limitation the study was unable to measure non-responsive bias.

Another potential limitation of the study is the focus on the product development
side of R&D departments. Although all the personnel in R&D departments interact
with each other in daily activities, this study mainly revolved around people specialized
in OI and product development. As a consequence, the current study is unable to
comment on the impact of other associated units in the R&D department on OI and
overall firm performance.
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Abstract. The study provides a detailed analysis of high impact to market
innovations, without sorting whether these are innovations of low or high
technological progress. The research base sample includes a detailed analysis of
58 consumer product innovations that reached a high market impact over the
period 2014–2017, i.e. the consumers purchased them considerably more than
other innovations. The study examines the components of these innovations in
detail; they are also grouped into 4 basic groups. It is concluded in the study that
the high impact to market innovations are made up of recurring 34 components.
The study also concludes that the open innovation components only partly
overlap with the innovation components that have been studied so far on the
level of both micro and macro innovation eco-systems.

Keywords: Innovation classification � Innovation components �
High impact to market innovations

1 Introduction

Strengthening innovation ecosystems is an important support for the creation of
innovations in economies. As the researchers point out, the key determinant of their
efficacy is the quality and quantity of entrepreneurship enabled innovation that unlocks
and captures the pecuniary benefits of the science enterprise in the form of private,
public, or hybrid goods [1]. In spite of significant investments in innovations and the
large number of researches that thoroughly analyse innovation influencing factors, the
amount of high impact to market innovations in industries varies between 3% and 16%,
depending on the industry sector and the research organization counting them1.

1 Various sources of market research (OECD, Nielsen, Euromonitor International, MarketLine, etc.),
depending on the type of industry, report different percentages of high impact to market innovations
that become medium and long-term market participants. Depending on the source and industry size,
in the studies available to the authors, this number varies between 3% and 14% of the total number of
innovations released in the market within a given period.
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It is a relatively small percentage related to the number of researches and the
significant support provided both by the government, the companies and the academic
environment to boost innovations.

The traditional academic model analysis, used in research, by government and
most of industries, organizes the supportive structure for innovation creation based on
deductive principle, prioritizing external influencing factors for innovation creation,
interrelation and impact of processes [2]. A successful ecosystem of innovations - at
both macro and micro level – is considered to be a driving force for the creation of
innovations [3]. There are many studies that consider in detail the smallest steps and
influencing factors in innovation creation process [4–7]. The creation of each inno-
vation for a company is resource-intensive [8]. According to Forbes observations, in
2016, the average life expectancy of the top 500 most successful companies in the
world decreased to an average of 15 years, compared to 75 in the middle of 20th
century. It has a direct relation to the fact to which extent the innovations implemented
by certain companies have been commercially successful in the market. According to
Drucker, one of the founders of modern business management, one of the most
important tasks for company managers is to understand what a company should not do
as opposed to which priorities it should focus on [9], especially in terms such
resource-intensive activities of companies as creating innovations. The aforementioned
facts indicate that the number of innovations cannot be equalized to the quality of
innovations, however, the number of innovations matches company’s expenditures, of
which, according to the aforementioned statistics, 84% to 97% are wasted resources
both for the company and the support institutions that have supported these
innovations.

Research Aim. The aim of the research is to find inductive relations that unite 3%–

14% of high impact to market innovations. The task of the research is to analyse from
inductive perspective those innovations that have achieved a significantly greater
market impact than other innovations at the same time.

Research Methods. The narrowing of the research is product innovations, which have
the greatest impact to market in monetary terms relative to other innovations. The
commercially most successful innovations identified by the market research company
Nielsen2 in 2014–2017 in various regions of the world were taken as the base source of
the sample. Innovation segmentation was based on the innovation classification
approach proposed by Chan and Mauborgne [10], which distinguishes 2 innovation
dimensions - technological progress and impact to market (Fig. 1).

2 Nielsen is an international market research company specialised in the detailed monitoring of product
sales results in retail trade. Every year, Nielsen compiles a list of the most commercially successful
innovations in the world, identifying each year’s most commercially successful innovations.
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Content analysis method has been used for a detailed analysis of high impact to
market innovations, hereinafter - HIMI, in order to make a systematic, quantitative
processing, evaluation and interpretation of information form and content. Mono-
graphic document analysis method was used to conduct a detailed study based on
extensive information review. Grouping method was used to form homogeneous
groups based on the division of the scope of information into parts and/or merging of
the study units into separate groups according to essential characteristics of the units.

The study was based on empirical content analyse of the 58 most market impactful
innovations in time period from 2014–2017 according to base sample. HIMI were
identified by the market research company Nielsen at time period 2014–2017. Besides
current literature of innovation eco-systems and its compounding components were
studied to link existing theory with actual market data.

2 Detailed Analysis of HIMI Components

2.1 Compliance of HIMI Components with Previous Studies

Initially, HIMI components were analysed and compared by TRIZ™ (Theory of the
Resolution of Invention-Related Tasks) for 40 components, developed by G. Altshuller
at the end of the 20th century, currently known as the most complete innovation
component classification system [11]. However, HIMI corresponded to the TRIZ
component classification only for about 1/3, with the rest of the authors concluding that
a large part of components that make up innovation are not evaluated.

G. Altshuller approached a detailed study of innovations by examining patent
database and identifying 40 invention constituting components, on the base of which

Fig. 1. Classification of innovations by their technological progress and impact to market,
where the field of innovations analysed in the study, Hight Impact to Market Innovations (HIMI),
is highlighted. Source: Graph composed by the authors, based on Kim and Mauborgne
classification [10].

74 J. Salkovska et al.



the TRIZ innovation system, which is currently used in applied research as well, was
created. The sample, analysed by G. Altshuller, were registered patents. A patent itself
as an innovation does not mean that the invention or innovation derivative it provides is
demanded in the market [11]. It also explains the low level of HIMI components
coincidence with TRIZ. The HIMI components were also compared to other innovation
classifications described in the scientific literature, which have been developed in the
following contexts:

1. TRIZ™ innovation classification [12]
2. Eco-innovation concept innovation classifications [13–17]
3. The lead user concept in the framework of user innovation concept classification

[18–21]
4. User innovation concept classification [22]
5. Social innovation classification [23, 24]
6. Innovation intermediary concept classification [25, 26]
7. The Hypercube of Innovation classification [27]
8. Breakthrough innovations classification [28, 29]

As a result of a detailed investigation, using the methods indicated in the study, also
amongst the innovation components suggested by these innovation approach concept
classifications, only a fragmentary connection with HIMI inductive components, iden-
tified by in-depth analysis of HIMI, was found. As already mentioned, these innovation
classification concepts primarily focus on the deductive classification of innovations.

2.2 HIMI Constituting Components and Their Definitions

As the result of a detailed HIMI analysis, 34 components that are specific to high
impact to market innovations that have had a significant impact on the market have
been identified. The components identified as the result of the study are considered in
detail below. The components are content-intensive, thus an explanation – definition –

is made for each component so that it can be classified and identified in other HIMI
analyses (Table 1).

Table 1. Detailed description of high impact to market innovation (HIMI) component. Source:
Table of definitions composed by the authors, based on empirical research.

Nb Section ns Innovation constituting
components

Definition

Innovation start position (market entry) components
1. 1. The field of activity of the

company that created the
innovation

A company that has created and introduced
to the market the innovation operates either
internationally or locally/regionally

2. 2. Size of the company that created
the innovation

Belonging to small, medium (SME) or
large enterprise status of company that has
created and introduced innovation to the
market

(continued)
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Table 1. (continued)

Nb Section ns Innovation constituting
components

Definition

3. 3. Investing in science (R&D) of
the company that created the
innovation

Investments in science to date by the
company that has created and introduced
innovation to the market, measured in
R&D expenditure. Classified up to or
above the average in the region

4. 4. Brand awareness of the
company that created the
innovation

Innovation belonging to a well-known
brand or mother brand (umbrella brand) or
an unfamiliar, little-known brand

5. 5. Existence of advertisement Presence or absence of the following
visible integrated marketing
communication campaign for innovation
distribution in the market (integrated
marketing communications)

6. 6. Innovation market coverage The scope of the market for innovation,
classified in international distribution or
within the local/regional market

Fictional components of innovation
7. 1. New scientific discovery Innovation includes a new scientific

discovery – invention, one of the functions
of which involves technological progress

8. 2. New product function The new product contains a new feature
that makes it an innovation

9. 3. New substance The new product is made up of new,
innovative, undiscovered to date or unused
in a certain product category substance
component, which may be any consistency
material, solid, liquid or gaseous, or a
hybrid consistency of the mentioned
substances. Applicable also if an already
known substance is added in an innovative
way that creates an innovative result

10. 4. New content of a substance or
material

The new product contains a novel
component of the substance, which may be
any consistency material, solid, liquid or
gaseous, or a hybrid consistency of the
mentioned substances. An unused, but
known component of a substance can be
added to a known material. The component
of the substance itself may be not
innovative, but in the material of a
particular product, it is added for the first
time and together with the base material
forms an innovative composition

(continued)
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Table 1. (continued)

Nb Section ns Innovation constituting
components

Definition

11. 5. New packaging A new product is packed in a new,
significantly different package that
distinguishes it from similar, comparable
products. Applies to both technical form
and design solution

12. 6. New product design (shape) The new product contains a different form
that is noticeably different from similar
products

13. 7. Health claim The new product contains a claim that its
functions will have a healthier effect on the
body compared to similar products. The
health claim is mentioned

14. 8. More effective or less effective
impact on the organism claim

The new product claims that its functions
will act on the organism more effectively
or less effectively in the spectrum of
different claims compared to similar
products

15. 9. Premium pricing The new product is at least 15% more
expensive than a consumer equivalent

16. 10. Combined functions The new product combines several features
that have been available in individual
products to date

17. 11. Enhanced or reduced effect The new product claims that its features
are enhanced or reduced compared to the
previous version or an equivalent

18. 12. Product size significantly
reduced or increased

The new product size is significantly
reduced or increased

Innovation consumption components
19. 1. New usage experience for the

consumer
By using innovation, the consumer
acquires a new, significantly different
experience of use. The experience can be
sensory, as well related to getting a new
intellectual or emotional experience. For
example, a new product fragrance, a new
texture, a new use of an existing product,
etc.

20. 2. New skills, improved
capabilities

By using innovation, the consumer
acquires new skills, competences or
knowledge. For example, acquiring a new
smartphone, the consumer acquires new
skills by using it

(continued)
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Table 1. (continued)

Nb Section ns Innovation constituting
components

Definition

21. 3. New usage ritual By using innovation, the consumer gets to
know a new usage-consumption ritual that
can be both functional and emotional. For
example, a new ritual of enjoying a
particular beverage by warming it up or a
ritual to take some extra action using the
product

22. 4. Time saving By using innovation, the consumer reduces
time consumption to meet his or her
functional or emotional need compared to
another, alternative product. For example,
breakfast in the form of biscuits, enjoying
them on the road or fast cooking products

23. 5. Consumption costs saving By using innovation, the consumer reduces
the cost to meet his or her functional or
emotional need compared to another
alternative product

24. 6. Space saving By using innovation, the consumer reduces
the space necessary to meet his or her
functional or emotional need compared to
another alternative product

25. 7. Consumption security
improvement

By using innovation, the consumer obtains
more functional or emotional security to
meet his or her functional or emotional
need compared to another alternative
product

26. 8. Reduction of household waste By innovation, the consumer produces less
household waste to meet his or her
functional or emotional need compared to
another alternative product

Innovation mission (ideological) value components
27. 1. Preservation/promotion of social

values
References that emphasize fair-trade
entrepreneurship, social entrepreneurship,
the protection of human rights, the
protection of minorities or other social
values are used on innovation packaging or
in brand communication

28. 2. Preservation/promotion of
individual values

References that emphasize individual’s
personal values, such as freedom, self-
realization, personal growth, gender
equality, feminism etc. are used on
innovation packaging or in brand
communication

(continued)

78 J. Salkovska et al.



The listed 34 innovations are recurrent and interact within the framework of HIMI
analysis. The average number of components load in HIMI is one third for one
innovation in average. As the result of the study, HIMI components have been iden-
tified; however, there is a need for further research on HIMI to improve the list of
existing components, which is currently an innovative approach to innovation
classification.

2.3 The Basic Groups of HIMI Constituting Components

The identified HIMI components have been exposed to grouping method based on
similar functions between the components. As the result of grouping method, they have
been classified into four groups of HIMI constituting components.

Table 1. (continued)

Nb Section ns Innovation constituting
components

Definition

29. 3. Preservation/promotion of
nature values

Eco, organic, raw, white label, industrial
waste reduction, CO2 emissions mitigation
and other references on are used
innovation packaging or in brand
communication

30. 4. Public health promotion References that point to the impact of
innovation in public health promotion at
both general and individual levels on are
used on innovation packaging or in brand
communication

31. 5. Preservation/promotion of
cultural values

References that point to the impact of
innovation in preservation and promotion
of public cultural values are used on
innovation packaging or in brand
communication

32. 6. Preservation/promotion of
family values

References that point to the impact of
innovation in preservation and promotion
of family values are used on innovation
packaging or in brand communication

33. 7. Preservation/promotion of
institutional values

References that point to the impact of
innovation in preservation and promotion
of certain institutional values are used on
innovation packaging or in brand
communication

34. 8. Components supporting
patriotic, religious, political
values

References that point to the impact of
innovation in preservation and promotion
of some patriotic, religious and political
values are used on innovation packaging or
in brand communication
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(1) The group of entry to market components of innovation of the company that
creates an innovation, that is directly related to innovation and make its compo-
nents. This is a very important group for of HIMI, as it enables to measure how
many of HIMI are the innovations of large, international companies that have
been given a significant support for integrated marketing communications, which
have a major impact on the effect of innovations on market demand. The analysis
of the portion of this group in the total number of HIMI will also provide for a
more accurate identification of the role of marketing communications in the
context of HIMI, which creates discourse in business environment.

(2) The group of functional/technological process advantage innovation components,
that measure the significance of functional advantage of a particular innovation
compared to its similar analogues.

(3) The group of consumption components of innovation and its comparative
advantages compared to analogous products. This group measures the
consumption/usability benefits of innovation to the consumer, which a particular
innovation includes.

(4) The group of mission (ideological) components of innovation that measures the
benefits of the innovative ideological mission that a particular innovation
includes.

The mentioned groups are classified in Fig. 2.

Each classification segment has a number of different components, among which no
cross-linking was identified within this particular study. The identification and evalu-
ation of such interactions and interrelations shall be the subject of further studies of the
HIMI phenomenon.

Fig. 2. High impact to market innovations (HIMI) components classification. Source: graph
made by the authors, based on empirical research.
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3 HIMI Perspective in the Promotion of Innovation
Ecosystems

Scientific technology is increasingly becoming a major source of competitive and
sustainable benefits for both countries and regions. However, the quality and quantity
of innovations generated by entrepreneurs is the determining factor of the effectiveness
of scientific technology. For the economies that wish to develop a forward-looking
perspective and vision by solving current problems and introducing the solutions of
these problems, it is advisable to pursue innovation research in a holistic perspective,
including, inter alia, a detailed assessment of the desired final result, HIMI. The
massive focus in innovations on natural science-based technological progress has
narrowed the viewpoint of innovation ecosystem support, with little coverage of the
assessment of the initial capacity of innovation introducing to the market and the
mission/ideological components of innovation. According to this study, high impact on
market innovations contains a broader spectre of components, not limiting to functional
and technological progress vector only. The current study outlines the next area of
research required for further in-depth exploration of the HIMI segment in particular.

References

1. Carayannis, E.G., Campbell, D.F.J.: Mode 3 Knowledge Production in Quadruple Helix
Innovation Systems. 21st Century Democracy, Innovation, and Entrepreneurship for
Development. Springer, New York (2012)

2. Cooper, R.G., Edgett, S.J., Kleinschmidt, E.: Portfolio Management for New Products, 2nd
edn. Perseus Publishing, Reading (1997)

3. Calantone, R., Garcia, R., Droge, C.: The effects of environmental turbulence on new
product development strategy planning. J. Prod. Innov. Manag. 20, 90–103 (2003)

4. Chandy, R.K., Tellis, G.J.: Organizing for radical product innovation: the overlooked role of
willingness to cannibalize. J. Mark. Res. 35, 474 (1998)

5. Cooper, R.G., Kleinschmidt, E.J.: New products: what separates winners from losers?
J. Prod. Innov. Manag. 4(3), 169–184 (1987)

6. Cooper, R.: Determinants of timeliness in product development. J. Prod. Innov. Manag. 11,
381–396 (1994)

7. Danneels, E., Kleinschmidt, E.J.: Product innovativeness from the firms perspective: its
dimensions and their relation with project selection and performance. J. Prod. Innov. Manag.
18, 357–373 (2001)

8. Crawford, C.M.: The hidden costs of accelerated product development. J. Prod. Innov.
Manag. 9, 188–199 (1992)

9. Drucker, P.F.: The Effective Executive: The Definitive Guide to Getting the Right Things
Done. Harper Business, an Imprint of HarperCollins Publishers, New York (2017)

10. Kim, W.C., Mauborgne, R.: Value Innovation: The Strategic Logic of High Growth.
Harvard Business School Pub, Boston (2004)

11. Altshuller, G.S., Shulyak, L., Rodman, S., Clarke, D.W.: 40 Principles Extended Edition:
TRIZ Keys to Technical Innovation. Technical Innovation Centre, Worcester (2005)

12. Monnier: Application of the TRIZ method to business management activities. In: TRIZ
Future International Conference, Florence, Italy, pp. 3–5 (2004)

Four Conceptual Perspectives of Innovation Components 81



13. Jones, E., Harrison, D., McLaren, J.: Managing creative eco-innovation—structuring outputs
from eco-innovation projects. J. Sustain. Prod. Des. 1, 27–39 (2001)

14. Rennings, K.: Redefining innovation—eco-innovation research and the contribution from
ecological economics. Ecol. Econ. 32, 319–332 (2000)

15. Cainelli, G., Mazzanti, M., Zoboli, R.: Complementarity in eco-innovation: concepts and
empirical measurement. In: The 16th Annual International Sustainable Development
Research Conference 2010, Hong Kong, pp. 1–33 (2010)

16. Rai, R., Allada, V.: Adaptive-Agent Based Simulation Model to Study Diffusion of Eco-
Innovation Strategies. In: 28th Design Automation Conference, vol. 2 (2002)

17. Beveridge, R., Guy, S.: The rise of the eco-preneur and the messy world of environmental
innovation. Local Environ. 10, 665–676 (2005)

18. Luthje, C., Herstatt, C.: The lead user method: an outline of empirical findings and issues for
future research. R&D Manag. 34, 553–568 (2004)

19. Lilien, G.L., Morrison, P.D., Searls, K., Sonnack, M., Hippel, E.V.: Performance assessment
of the lead user idea-generation process for new product development. Manag. Sci. 48,
1042–1059 (2002)

20. Intrachooto, S.: Lead users concept in building design: its applicability to member selection
in technologically innovative projects. TQM Mag. 16, 359–368 (2004)

21. Skiba, F., Herstatt, C.: Users as sources for radical service innovations: opportunities from
collaboration with service lead users. Int. J. Serv. Technol. Manag. 12, 317–337 (2009)

22. Hippel, E.V.: Role of lead users in innovation. In: The Palgrave Encyclopedia of Strategic
Management, pp. 1–3 (2016)

23. Mumford, M.D., Moertl, P.: Cases of social innovation: lessons from two innovations in the
20th century. Creat. Res. J. 15, 261–266 (2003)

24. Howaldt, J., Kopp, R.: Shaping social innovation by social research. In: Challenge Social
Innovation. Potentials for Business, Social Entrepreneurship, Welfare and Civil Society,
pp. 43–55 (2012)

25. Sieg, J.H., Wallin, M.W., Krogh, G.V.: Managerial challenges in open innovation: a study of
innovation intermediation in the chemical industry. R&D Manag. 40, 281–291 (2010)

26. Stewart, J., Hyysalo, S.: Intermediaries, users and social learning in technological
innovation. Int. J. Innov. Manag. 12, 295–325 (2008)

27. Afuah, A.N., Bahram, N.: The hypercube of innovation. Res. Policy 24, 51–76 (1995)
28. Batraga, A., Salkovska, J., Braslina, L., Legzdina, A., Kalkis, H.: New innovation

identification approach development matrix. In: Advances in Intelligent Systems and
Computing Advances in Human Factors, Business Management and Society, vol. 783,
pp. 261–273. Springer (2018)

29. Batraga, A., Salkovska, J., Braslina, L., Kalkis, H., Skiltere, D., Legzdina, A., Braslins, G.:
Code of breakthrough innovations. In: Advances in Intelligent Systems and Computing
Intelligent Human Systems Integration 2019, pp. 345–351 (2019)

82 J. Salkovska et al.



Gossip and Pro Social Behavior

Eyal Eckhaus(&) and Batia Ben-Hador

Ariel University, 40700 Ariel, Israel
{eyale,batiabh}@ariel.ac.il

Abstract. Volunteerism is pro-social behavior that positively affects both
society and the volunteers themselves. Gossip is also a pro-social behavior, but
usually perceived as negative. This research focuses on the effect of pro-social
attitudes, age, and gossip on pro-social behavior, and specifically on the
intention to volunteer.
A mixed method design was employed, combining manual and automated

classification methods. Predicated on data elicited from 598 respondents,
Exploratory Factor Analysis (EFA), followed by Confirmatory Factor Analysis
(CFA) for convergent and discriminant validity were conducted. Path Analysis
was used for goodness-of-fit analysis. The findings confirmed the hypotheses,
suggesting that age, anti-gossip, and pro-social attitudes precede the intention to
volunteer. Gossip was found to be perceived as negative despite its positive
characteristics. This study represents an important attempt at determining the
antecedents of the intention to volunteer as well as adding to our knowledge of
gossip and refuting ageist stereotypes.

Keywords: Volunteer � Pro-social � Gossip � Age � Mix-method

1 Introduction

Social Capital is a theoretical concept that describes the benefits that derive from social
connections [1]. These benefits are relevant for individuals and groups [2]. For indi-
viduals, Social Capital can lead to rewards such as information, power, and others sorts
of capital such as financial [3]. It can also improve physical feelings and was proven as
a reason for a longer and happier life [4]. Therefore, Social Capital is desirable and
promotes individuals.

Both volunteering and gossip are components of Social Capital [5], i.e. social
behaviors that can produce value to the individual and the group. Volunteerism was
shown to improve individual life in many ways and contribute to society [6] by helping
others [7].

Gossip is an informal means of communication, but also serves as an important
form of social interaction [8]. In addition to delivering information, it provides a sense
of social belonging and improves the individual’s feeling. However, gossip has a
negative reputation, especially with the general population [9]. Nevertheless, this may
not be justified, and there is reason to subject this concept to a reconsideration [10].

In tracing the connections between these two concepts – gossip and intention to
volunteer – we sought to determine if they underpin each other, as two components of
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the same theoretical framework. Two other relevant variables were used – age and pro-
social attitudes. We attempted to link these variables both to intention to volunteer and
gossip. Age is important because research suggests the positive influence of social
capital especially for the elderly. Nevertheless, there are many stereotypes and ageist
assumptions surrounding the elderly and social capital [11]. It is therefore imperative to
measure if elderly people volunteer and gossip to the same extent as younger
individuals.

2 Theory

2.1 Intention to Volunteer and Pro-social Attitudes

Volunteerism is a prosocial behavior that is designed to help and benefit others [12]. It
is an expression of core social principles such as solidarity, social cohesion, and
democracy [2]. As Ajzen [13] and his followers proved, positive attitude on volun-
teerism is a predictor of volunteerism. However, researchers such as Janoski, Musick
and Wilson [14] claim that volunteering behavior flows from general pro-social atti-
tudes. They rely on findings that volunteers have more positive values than non-
volunteers.

In this research, we evaluate the relationship between positive words regardless of
context and volunteering intention. In a qualitative study among women living in
poverty, Hilfinger Messias, De Jong and McLoughlin [15] found that women who
volunteer tended to see good in and speak positively about others.

Brayko, Houmanfar and Ghezzi [16] used the Relational Frame Theory (RFT) to
explain the connection between positive words used by people and volunteerism. This
theory links verbal behavior (such as usage of positive words) and behavior. It posits
that words are potential verbal reinforcers of intention to behavior. Therefore, using a
positive word indicates that a person is experiencing a pro social attitude. These pro-
social attitudes support pro-social deeds such as volunteerism; namely, intention to
volunteer.

Relying on this research, we hypothesize that:
H1 - Pro-social attitudes positively affect the intention to volunteer.

2.2 Intention to Volunteer and Age

Ajzen [13] noted that perceived behavioral control is another condition for planned
behavior. That is, people who apprise their capability to volunteer as high will have
higher intentions to volunteer than people who apprise their capability to volunteer as
low. Given that, it may be assumed that older people are more apt for volunteering
because they are more mature and in possession of more free time.

In their research on the volunteerism of older adults, Wei, Donthu and Bernhardt
[17] found that age was negatively connected with volunteerism. Moreover, many
scholars linked volunteerism to young people [7]. However other [e.g. 18] yielded the
opposite finding – the older the person, the higher the level of volunteering. For
example, Stein [19] found that people between ages 25–59 tend to volunteer more than

84 E. Eckhaus and B. Ben-Hador



younger people. Marta and Pozzi [20] found elevated volunteering intention among
emerging adults.

H2 - Age positively affects the intention to volunteer.

2.3 Gossip and Pro-social Attitudes

Gossip is and has always been a very widespread human activity [21]. Gossip has many
definitions; for example, an informal conversation that is typically evaluative [22]
about an absent third person or persons [23]. Gossip is an important means of com-
munication and has multiple functions in the social life of human beings such as
acquiring knowledge about the social environment [24] and strengthening social
relations [25]. Scholars distinguish between “good” and “bad” gossip [26]. Although
the content of gossip can be positive [27] and the gossipers’ intentions can be good
[28]; most studies of gossip found that people perceive it as negative and harmful [29].
Turner et al. [30] found that even if the content of the gossip is positive and the
gossiper intentions are good, people still perceive gossip as evil. Thus, most people
deny that they are gossiping [31], all the more so people with pro-social attitudes.

Therefore, it can be assumed that using positive word will be negatively connected
to gossip. As such, it can be hypothesized:

H3 - Pro-social attitudes negatively affect gossip.

2.4 Age and Gossip

People gossip at almost all ages. McGuigan and Cubillo [32] found that boys and girls
in ages 10–11 tend to gossip as part of their maturation process, accentuating social
information. Schoon [33] found the same amount of gossip among adolescents as
among adults, although the medium of gossiping was the mobile website. Even old
people gossip Gamliel and Hazan [34] found that among elderly residents of old-age
homes, gossip played an important role, they also found that the gossip role was
primarily positive.

Gossip is an important means of communication, especially for young people who
intensively monitor their social life. It is also a useful tool to determine belonging and
establish in- and out-group norms [22]. However, there is a research gap on the con-
nection between age and gossip. A scarcity of research exists on age gaps in male
gossiping. Therefore, we may assume that eliciting feedback on gossiping about
achievements through a questionnaire can provide us with information on both genders,
since it was found that men as well as women engage in gossip on this subject [35].
Consequently, we hypothesize that:

H4 - Age negatively affects gossip.

2.5 Gossip and Intentions to Volunteer

Many studies support the positive value of gossip [36]. Some researchers noted that
people who gossip are interested in others, care about them, and consequently talk
about them [34]. Brown [37] mentioned the term ‘constructive gossip’ that can change
negative attitudes towards unfortunate others. Volunteers are also people who are
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interested in others and care about them [14]. Consequently, it maybe posited that
people who gossip will have high intentions to volunteer. However, as was mentioned,
gossip is generally perceived as negative in nature [38] and as unwanted behavior.
Nevo et al. [39] found that social desirability and self-reporting about gossiping are
inverse. Apparently, this is due to the perceived negative nature of gossip. Hence, it can
be assumed that low gossipers will report high intention to volunteer in contrast to high
gossipers.

Therefore, our last hypothesis is:
H5 – Gossip will be negatively connected to intention to volunteer.

3 Methodology

In order to assemble more and richer data on gossip and intentions to volunteer, we
used both quantitative measures based on questionnaires as well as content analysis of
open questions. Using a combination of these two research methods enhances the
validity of the findings [40] by complementarity of strengths.

3.1 Initial Sample

A questionnaire was used for data collection, comprising both scale-based answered
and two open questions. In total, 2230 completed questionnaires were collected. The
questionnaire included four items, which relate to gossip on achievements. These
derived from the tendency to gossip (TGQ) scale taken from Nevo et al. [39]. An open
question asked respondents how they would describe someone they just met to a friend.
Another open question elicited respondents to write freely about personal issues such as
how they would want to spend their retirement, what their ideal career would look like,
or anything else regarding themselves as well as additional demographics. Responses
to the gossip items were on a Likert-type scale, ranging from 1 = “Never” to
5 = “Always”, which was narrowed from the 1–7 scale in Nevo et al. [39]. The
questionnaires were distributed online using Google Docs by third-year undergraduate
students to a diverse audience, including acquaintances, family, and co-workers.

3.2 Survey Analysis

Exploratory Factor Analysis (EFA) was performed, followed by Confirmatory Factor
Analysis (CFA) for convergent and discriminant validity [41]. Path Analysis was used
to test the model’s goodness-of-fit [42].

We employed CFI, NFI, RMSEA, and v2/df ratio, as reported fit indices. The
accepted thresholds for these indices are: v2/df ratio should be <3 (Akbar and Parvez
[70]), the values of CFI and NFI values > 0.90 (ibid), and RMSEA � .06 [43]. We
used SPSS v.23 for EFA, and AMOS v.23 for CFA and Path Analysis.
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3.3 Content Analysis

3.3.1 Manual Classification
In the first step, we manually reviewed all respondent texts of the personal open
question and identified major themes. We then tagged each of these texts as belonging
or not to the themes discerned – intention to volunteer and pro-social attitudes [44].
This process in which a document is assigned to a pre-existing category is called ‘text
categorization’ and is a key area in text mining [45].

3.3.2 Automated Classification
In the age of globalization business processes are constantly changing and improving
[46–48], along with learning skills [49] and the need to better understand and analyze
data. We used TEXTIMUS, a software developed for supporting text mining and
analysis [23, 50]. In the first module, we used generated n-gram frequencies [51, 52],
referring to a contiguous sequence of n words from a given sequence of text. N-gram
language models are state of the art in language analysis applications such as speech
recognition, machine translation or character recognition. The second module counted
the frequency of selected words from the set previously explored, including variations
such as singular and plural forms, typo identifications, sensitivity to lowercase/
uppercase, and identification of concatenated words.

First, we explored the frequency of words or phrases from all texts in the gossip
open question. We selected a set of words that had the highest recurrence of at least 15
times among the set of respondents. From this set of words, we extracted a small set of
words that appeared in the texts concerning positive action towards another person,
both active and passive. For instance, the word ‘friend’ can be written as active (e.g.
friendly) or passive (e.g. being a friend). However, the word ‘smart’ has nothing to do
with an action towards another person. These selected words are friend, helping, listen,
and generous. Then, we summed the number of appearances of each of these words for
each respondent in this subset.

Next, we employed the ‘Bag-of-Words’ (BoW) technique [53, 54], which is the
most common method for text analysis using natural language processing [55]. This
technique is based on the concept that documents are represented as a collection of
words, regardless of grammar and word order. According to this technique, a set of
keywords is explored in all texts [56]. Each word is assigned a value indicating whether
the word appears in a document or the number of times the word appears [57]. We,
therefore, constructed the set of keywords as the variations of the four words previously
extracted - friend, helping, listen, and generous. Different stems or tenses deriving from
the same root (e.g., “help”, “helped”, “helping”) were treated as the same word. Similar
to studies that employed BoW for determining individual characteristics [e.g. 58–60],
we generated a variable (QUAL) that sums the occurrences of the four words in each of
the texts. From the entire set, we selected only the texts that have at least one of the four
words. Out of 598 respondents, 40.1% where males, and 59.9% females. Age rage was
14–17 (2.9%), 18–24 (37.4%), 25–29 (29.5%), 30–39 (16.8%), 40–49 (6.4%), and 50
+ (7.1%).
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3.4 Exploratory Factor Analysis

From the TGQ questionnaire, we selected only the questions pertaining to achieve-
ments. After cross loading items were removed, several well-recognized criteria for the
factorability of a correlation were used. Firstly, all items correlated at least .3 with at
least one other item, suggesting reasonable factorability. Secondly, the Kaiser-Meyer-
Olkin measure of sampling adequacy was .82, above the recommended value of .6 [61],
and Bartlett’s test of sphericity was significant (v2(6) = 385.08, p < .001). The diag-
onals of the anti-image correlation matrix were all over .5, supporting the inclusion of
each item in the factor analysis. Finally, the loadings were all above .5 (Table 1),
further confirming that each item shared some common variance with other items.
Given these overall indicators, factor analysis was deemed to be suitable with the 4
items. A principal-components factor analysis of the 4 items using verimax rotations
was conducted. Eigen values showed that each variable loaded onto one factor,
explaining 52% of the variance.

3.5 Confirmatory Factor Analysis

Items of the gossip measure (GOS) were found to be loaded on one latent variable. Item
loadings were 1, .99, .97, .68. CFA shows excellent fit to the observed data:
v2/df = 0.14, p > .05, CFI = 1, NFI = 1, RMSEA = 0.

Cronbach’s alpha examined internal consistency for the scale, showing adequate
alphas of .70 for gossip (GOS). Pro-social attitudes are marked as (QUAL), intention to
volunteer as (PRO), and age as (AGE).

4 Results

The hypothesized model showed an excellent fit: v2/df = 0.68, p > .05, CFI = 1,
NFI = 0.98, RMSEA = 0. All hypotheses were supported. Age positively affects the
intention to volunteer (PRO) (H2) and negatively affects gossip (H4). Pro-social atti-
tudes (QUAL) positively affect the intention to volunteer (PRO) (H1) and negatively
affect gossip (H3). Finally, gossip negatively affects the intention to volunteer
(PRO) (H5).

Table 1. Factor loadings and based on a principal component’s analysis with verimax rotation
for 4 items (N = 598)

Item # GOS

6 Talk with friends about other people’s grades and achievements .77
11 Talk with friends about educational level of celebrities .75
13 Talk with friends about other people’s salaries .74
7 Can contribute interesting information in conversations about people .63

Note. Factor loadings < .5 are suppressed
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Since gender may impact gossip [23] and pro-social [62] tendencies, in the next
stage, we extended the model to control for gender. The extended model also showed a
good fit: v2/df = 1.35, p > .05, CFI = 0.97, NFI = 0.92, RMSEA = 0.02. All
hypotheses were supported. Consistent with the literature, Gender had an effect on
GOS. However, Gender did not have a statistically significant effect on PRO.

5 Discussion

Using two different analytical methods, our results show that all research hypotheses
were confirmed. The first hypothesis posited that pro-social attitudes positively affect
intention to volunteer. That is, not only positive attitudes towards volunteerism affected
intention to volunteer as Ajzen [13] predicted, but also general positive attitudes
towards others. In our research, these were expressed in the freely written descriptions.
Indeed, the notion that people who are positive towards others will be positive towards
volunteering is unsurprising. The reality is that positive people will want to contribute
to the welfare others and make the world a better place.

The third hypothesis claims that pro-social attitudes negatively affect gossip. In
other words, using positive words corresponds to declarations of avoiding gossip and
holding negative attitude towards it. However, some research shows that gossipers are
more pro-social than non-gossipers [23]. This is because people who gossip demon-
strably care about other people; they spend time and attention talking about the
behaviors, looks, or achievements of others. The fifth hypothesis also produced
counter-intuitive results: Gossip was found to be negatively connected to intention to
volunteer, which is a pro-social behavior intention. We deliberately examined gossip
about achievements because it specifically reflects the gossip behavior of both genders
as well as possessing positive characteristics that reinforce these findings.

Respondent disapproval of gossip can be attributed to the correspondence of pro-
social attitudes with higher social desirability. That is, these individuals know that
gossip is perceived as a negative quality and, therefore, express aversion towards it.
Thus, the perception of gossip as an undesirable quality is reinforced and can be framed
as widespread cognitive dissonance between behavior (gossiping) and attitudes (against
gossiping). Unfortunately, breaking through this dissonance may result in harmful and
negative outcomes – for gossipers and more generally. It is very difficult to stop
gossiping, especially for those who care about others. The realization that one is indeed
a gossiper along with its negative connotations can cause self-hatred. Moreover, it can
result in reputational damage to gossipers, as research has shown [29]. Gossiping is
conventionally attached to many negative stereotypes such as hunger for power, evil
intentions, and narrow-mindedness. Not only are these stereotypes unjustified, they can
often provoke persecutions and inquisitions [63].

The second and the fourth hypotheses concerned the effects of age. The second
posited that age will positively affect intention to volunteer. The fourth hypothesis
claimed that age negatively affects gossip. Both hypotheses were confirmed such that
older people tend to volunteer more and gossip less. In other words, older people tend
to talk less and do more. Research indicates that volunteering gives meaning to life,
especially for the elderly [64]. This is an important finding, contradicting commonly
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held stereotypes of older people having less energy and engaging in high levels of
gossiping. However, it should be noted that older people might exhibit many accu-
mulated gossip stereotypes. They may, therefore, misrepresent their gossiping self-
reports.

5.1 Limitations

As implied, self-reporting questionnaire, especially on gossip, may have limited gen-
eralizability. Gossip is a sensitive subject, and as such is affected by social stigma. This
may generate a bias and pose a validity threat. We tried to overcome this problem by
using only gossip on achievements in the questionnaire. As noted, this is perceived as
more positive and legitimate by both genders. Moreover, de Reuver and Bouwman [65]
found that older people tend to be less biased in self-reporting than younger people, so
the validity threat is in actuality diminished.

Another limitation stems from dealing with intention to volunteer rather than with
volunteering. The fact that people have intentions to volunteer does not automatically
translate into actual volunteer behavior. We are not alone in confronting this limitation,
with many scholars (such as [66]) investigating behavioral intentions. They tend to
negotiate this problem by proving that intention to behave is the best predictor of
behavior. Therefore, we suggest a follow-up study in which the connections in this
study will be re-examined with a sample of volunteers.

We also referred to using positive words in open descriptions as entailing pro-social
attitudes. Again, a gap may exist between self-reporting and genuine social attitudes.
Perhaps the use of positive words is merely lip service. Some researchers claim that
positive descriptions are used as a result of a “positivity bias” [67]. They also claim that
this bias is very common in written expressions [68], and therefore using positive
words and expressions does not really reflect exhibiting genuine pro-social attitudes.
Nevertheless, analysis of open texts and close software-based examination of word
choice may reflect reality more accurately than a self-reporting questionnaire, which
may be more prone to biases.

5.2 Contributions

This research attempted to locate factors that affect intention to volunteer. It was found
that pro-social attitudes and age exert a positive effect and that gossip negatively affect
it. Tracing factors that impact the intention to volunteer is important, especially for
organizations seeking to recruit volunteer. Many volunteering organizations experience
difficulties in this domain. A deeper understanding of the intention to volunteer may
help to upgrade and increase volunteer recruitment efforts. For example, focusing on
candidate attitudes toward other people may help identify volunteers with more
accuracy.

Moreover, the findings that older people tend to volunteer more than their younger
counterparts and gossip less may serve as an effective rejoinder to the stereotype that
this population is detrimental to the business sector. Unfortunately, ageism is a fairly
widespread bias, even as our findings refute this stereotype and emphasize their con-
tributions to society.
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This research also contributes to theoretical work on gossip, addressing the research
gap between gossip and a range of variables. A few studies have investigated the
connection between gossip and age, and most were carried out only on women. In this
work, both genders were evaluated. The results indicate that gossiping is perceived as
undesirable behavior negatively connected to pro-social attitudes and intention to
volunteer. This perception may result in unjustified stereotypes, especially towards
positive gossip. Importantly, these stereotypes are often directed to more vulnerable
populations such as women.

6 Summary

Volunteering is a significant activity in modern societies, both for the society and the
volunteer. Therefore, tracing volunteering antecedences is important. Of course, there
are many more reasons to volunteer [69], ranging from religious orientation to current
lifestyle trends to personality characteristics.

This research is enhanced methodologically by matching questionnaires with
written descriptions. As such, it represents a combination of qualitative and quantitative
research methods. Our findings suggest that general pro-social attitudes and age are
antecedences of intention to volunteer. We also found that older individuals, people
with volunteering intentions, and people with prosocial attitudes tend to gossip less.
These results refute stereotypes about older people, although strengthening stereotypes
against gossipers.
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Abstract. Since 1971 when concept of corporate strategy was proposed,
strategic management has been the most powerful approach for all types of
business management and administration. Strategic management has been
challenged by many scholar’s fields such as; resource base theory, industrial
organization theory, contingency theory, and etc. Supportive strategic man-
agement theories also have been developed and created.
In last decade, innovation appears in business battlefield as key weapon that

indicate winner or loser. There are many researches explain on innovation,
characteristics, typology, effect on business success and etc. All strategists in
business have no doubt on innovation and try to create it in their firms. Fur-
thermore, process of innovation has been regarded as the center of interests from
many business fields to find out and leading to 2 different models: closed and
open innovation, to make innovation done in business firm. After that, numerous
innovations were launch to market and make “adverse event”; change value and
supply chain, disrupts old version product, change business model and etc., that
significantly impact business environment, but no one exactly describe the
phenomena as above. This paper is the first to explain the adverse effect in the
relation to theory and provide argument with some strongly evidence.
Kinetic, resulting from motion, are used to be the basic approach, and five

phases of Inno-Kinetic (Kinetic of Innovation) are proposed to explain the
movement of innovation in this paper
After innovation is launched, innovation’s movement will influence many

compositions of business. The empirical evidence show that some innovation
affects the business before its establishment, The Zero phase, “4As phase”,
innovators must diffuse some knowledge for value chain and supply chain
creation. Relative businesses within business environment will take responsi-
bility in 4 As; adopt, adjust-adapt, advocate and avoid, that will shape inno-
vation feature. The 1st phase; “All or None phase,” key compositions as rival
and customer are dominant role to accept or reject. Acceptation of them will
induce support from others to access some specific resources (on not resist to
acquire). On the other hand, rejection will induce resistance to operate that some
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innovation that is destroyed by rejection. The 2nd phase, “Absorption phase,”
after first group of potential customers accept innovation, some of them, who act
as the influencer will be the key opinion leader (KOL), who will take role as the
“Guru” and send messages about advantage of innovation to other change
agents. The 3rd phase, “Distribution phase,” the message will be quickly
distributed from the change agents both through the formal and informal
communication. At this phase, personal bias is the most powerful to drive
demand (or inhibit). The 4th phase, “Digestion phase,” all customers will
experience innovation by themselves then make a decision whether to repeat or
reject. The last phase, “3 Es phase”, response of innovation will reflect the
owner to evaluate (1st E) and find solution that will make elongation (2nd E) of
innovation life cycle or time to the end (3rd E).
Under the hypothesis, good strategy come from suitable data, the 5 phases of

Inno-Kinetic may be innovative approach for strategic management in the
future.

Keywords: Innovation management � Strategic management �
Kinetic on innovation � Inno-Kinetic

1 Introduction and Background

Under mainstream of business administration, strategic management (SM) is accepted
and prioritized as the 1st step of business activities. According to Stanford research
institute, “strategy” is defined as the path of the firm, reacting to specific environment,
utilized its key resources and sequenced its main efforts in pursuit of its business
objectives. Almost SM concept based on industrial organization theory that develop
from business policy [1] to corporate strategy [2], are originally created from Prof.
Kenneth R. Andrews, Harvard Business School (HBS). The theory’s assumptions are
two main points; (1) business should run for “Realistic Hope” in term “Opportunity”
and (2) business should run on “Optimized Potential Resources” in term “Strength.”

More and deep in details on process of the theory are explained by “Environment
Analysis” from the same school of thought. Michael E. Porter created two composi-
tions to descript business environment; external environment, internal environment,
under “Control VS Uncontrol Concept” [3]. After that, external environment was
separated to macro environment—affect overall businesses—and microenvironment—
only affect specific business that is a must requirement for present strategic
management.

In 1980 [4] and 1985 [5], Michael E. Porter contributed two related theories in term
“3 Generic Strategies” to recommend firm’s competitive strategies; cost leadership,
focus and, differentiation, in which it were classified by product/service specific value
and “Value Chain” to explain element of firm’s internal process. Some initiates that
were created by strategic direction are the most powerful secret weapons to decide the
winner in battlefield.

Many businesses attempt to develop “The weapon” for victory and also find
sources of them. It is no great surprise that estimation of success rate from development
is 2–18% [6]. Furthermore, small and medium-size businesses have significant higher
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success rate than large size businesses. In deep detail, success rate look like it is
depending on two factors, value of firm’s output and effect on market size. Under
assumption of limited market, both of factors strongly affect existing products and
diversified some firm alliances to enemies. The best situation should be “each product
has private safe zone,” then “Blue Ocean Strategy; BOS” was develop as the new
paradigm to “fight or flight” by Kim [7] from INSEAD; Institut Européen d’Admin-
istration des Affaires or European Institute of Business Administration. “Why we
should share if we can create new one again and again” is the concept of BOS.
The BOS as a helm for drive to find “New Value” and “New Market” in the ocean, the
secret weapon in term of “Innovation.”

Since the starting of twenty century, innovation is the most popular term that was
use to find and also described. There are many technological theories create assumption
on “Process of Innovation,” but it is settled in 2 domains. The first domain is classical
model or closed innovation; Towards the 5th Generation Process [8] that greatly
explained each innovation development’s step under stake holder’s viewpoint, inno-
vator, customer, organization, and supply chain’s composition. The other domain, open
innovation was established under assumption that not only in-house process can make
innovation happen, but also outside process can or “Innovation can come from
everywhere” [9]. While value creation of product and service was produced by both
domain of the process, some argument reflected total results as doubt, “whether
Innovation is the best for business?”. Number of “Destructive Technology/Innovation”
[10] tends to increase and number of previous generation product seems diminishing. It
is important to keep in mind that innovation have both side of coin, create the new and
destroy the origin in the same time. Both effects of innovation should be explained to
understand how to create and why. Moreover, “Know How” to prepare organization,
from initial day to finished day, should constructed and develop to standard operating
procedure (SOP) in the workplace

The main purpose of study is the investigation of movement’s phenomena on
innovation’s effect from case reports or public evidence. Theories and related are used
to explain the phenomena, kinetic of innovation; Inno-Kinetic, that which cause of the
effect.

2 Concept of Inno-Kinetic

2.1 Key Assumption of Innovation Movement

Under main assumption of the study, “Innovation is the control-subject”; meanly focus
on product innovation that give some average benefit of industry to a company,
innovation was adopted by any business firm based on its value, not by strategic
direction. The 2nd assumption is “Normality of innovation’s diffusion”. Innovation’s
adoption curve [11] was used to construct path of innovation from innovator, early
adopter, early majority, late majority to laggard. The 3rd assumption is “Open inno-
vation is source of innovation” [12]. All firm has opportunity to acquired innovation
both inside and outside, limited resources from external organization was excepted in
the study. The last assumption is “Innovation has sigmoid function, similar with
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technology S - Curve” [13]. At initial phase, innovation has small degree of perfor-
mance’s growth and very large degree in middle phase, then die in the final phase.

2.2 How the Company Response to Innovation?

Zero Phase (4As; adopt, adjust-adapt, advocate and avoid)
Base on 1st and 2nd assumption, Innovation is good by itself, not depend on strategic
direction. The first A; Adopt, the company can adopt innovation using three ways,
logical adoption, emotional adoption, and regulatory adoption. Logical adoption and
emotional adoption is opposite side each to other, concern of value/result will be the
cause of ignorance to innovation appearance, and innovation taste can blind cost –
effectiveness concern. Empirical evidence was proved in all of company use logical
adoption as the priority method similar with “Project Selection.” Both of project
selection method; non-numeric and numeric, based on cost-benefit approach. The
difference of them is judgment’s scale but the same principle. In large company, there
are standard protocols to selected value-added innovation, process to prove it has
minimized risk and maximize return. But not as small and medium company, logical
adoption is depending on only start-up person in term entrepreneur that make false
positive; right result not by significant consequence, from puzzlement between “logic”
and “bias.” However, both large and small-medium companies still make decision on
logical adoption, although not the same theory for judgment.

Furthermore, innovation was in-prompt adopted company’s staff and formal per-
ception. Company is legal entity then it cannot act any active process. Searching
information duty was put on them to find something new for improve their works. They
must concern on integrated routine works and innovation and trade off personal benefit;
reward, career’s promotion, etc., with personal cost; time consume, worked load,
responsibility, etc. Innovation will adjust; process of evaluation which degree to adopt
and how to apply in the company, to simplified and compatible with normal procedure.
In case of compatibility, staff who take responsibility of the innovation must create
“new procedure” for it, some processes of innovation were adapted and blend with
standard procedure. After the second 2 A; Adjust and Adapt was happened, the new
procedure was verified and calibrate, then standard operating procedure was con-
tributed to company’s value-added process. There are no evidence to the specified
range of duration on adjust and adaption but was estimation from expected time of
critical path in condition Z-Score, 95% confident interval and 5% error [15].

After new standard procedure was created, the third A; Advocate and the fourth A;
Avoid was induced in the same time. New standard procedure was advocate by “cost-
benefit” paradigm, but not “self-concern” paradigm. Staff as previous paragraph must
find method how to increase supporter and how to avoid the conflict from new pro-
cedure. All most company look like success to balance 2 A; advocate and avoid, in
initial stage but cannot guarantee for sustainment. The effect of company politic
dilemma should be concerned and monitored for the future study (Fig. 1).
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2.3 How Business Environment Response to Innovation?

The 1st phase; “All or None phase”
According to Porter’s business environment (5 forces model; compose with rival,
customer, supplier, new entry and substitute), the company proposed specific value to
the market. Every companies whom can create the same values and compete the others,
want to be the largest proportion of market share but not for innovation. Innovation
base on “differentiation” then the company that focus on innovation try to build new
value again and again. This argument sounds like innovation has no rivals in the
business. In fact, innovation’s competitor was described by diffusion of innovation [15]
that the most powerful competitor is “customer’s logic”. Innovation must induce
degree of every customer group’s acceptation and must do sequential step by step from
the first group who tend to adopt new product from personal test (INNOVATOR was
used in marketing field), early adopter (in trend customer), early majority (reasonable
customer, late majority (social leading customer) to laggard (skeptical customer). In
worse case, the company cannot convince innovator’s logic who is starter of product
life’s cycle the innovation cannot appear in the market. Regarding to Moore’ chasm
[11], every successful innovation must come across the chasm between early adopter
and early majority (increasing degree of adoption to more than 16%). The conclusion
from the academic reference shows that “success of innovation depends on All;
across chasm or None; cannot across chasm, from fail in innovation or early
adopter.” However, each group of previous explanation customer are many sub-
logical concepts to make a decision to adopt or reject innovation that hard to define
sources of logical mechanism on them.

Fig. 1. The relationship between 4As; Adoption, Adjust and Adopt, Advocate and Avoid, in the
zero phase
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2.4 How Customer Response to Innovation?

The 2nd phase; “Absorption”
After innovation across the chasm (market demand was increased to more than 16%),
innovator and early adopter was put role as “expert’ who more experience on inno-
vation. The experience was important factor for recognition of them. Using of inno-
vation repeats in the same unit of adopter especially in innovator. Some evidence
supports that innovator come from the lead users who are related to product’s influ-
encer and key opinion leader: KOL that their explanation are perceived from numerous
followers. Information from KOL’s explanation was widespread and absorbed, both
above the line and below the line marketing communication. In the same time, the
information was used by each other KOL to support their expression.

2.5 How Early Majority Response to Innovation?

The 3rd phase, “Distribution phase”
Information regarding innovation that proposed by KOLs, was distributed to early
majority who concern about the suitable decision. They will analyze some information
and compare it with personal experience. Both good and bad experience are mixed and
sediment on 4 ways; continue accept or reject, switch accept to reject, or switch reject
to accept. According to adoption curve, early majority is 34% of total adopter that
critical proportion to accelerated rate of innovation’s success. Consensus of them is the
most powerful to distribution innovation (or un-distribution). In the other approach, the
information was received by the other company and used to develop their product,
potential new entry in industry (Fig. 2).

Fig. 2. The mechanism of distribution phase
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2.6 How the Lest Response to Innovation?

The 4th phase, “Digestion phase”
Under the assumption that innovation is a product, product life’s cycle was used to
explain the growth of it. Once innovation is at the middle cycle. Hight rate of
increasing market value was strongly induced in short period then slowly accelerated
and stable. Saturated market value depends on the 1st E; evaluation to strategic re-
consideration that how to sustainable market growth. According to Smith [16], inno-
vation strategy was applied to existed business strategy; the first mover for insist the
business strategy, the imitator/follower for take time to find some evidence and con-
firmation, and alliance for their business strategy that has some weak argument that can
manipulate it.

The result from the 1st E diverts to 2 scenarios. Successfully scenario is the busi-
ness’s expectation that can make the 2nd E; Elongation of product life’s cycle both y-
axis, market value and x-axis, time. The total return on investment from the 2nd E is
going to more increased than previous. In the other hand, failure scenario might happen
in the worst case and make the 3rd E; the End of the cycle. There are many factors that
can explain why innovation fail but are not define absolutely as key failure factor. This
issue should be studied in the future.

3 Conclusion

Innovation is the key success factor and key failure factor in the same time. Innova-
tion’s movement can describe the phenomena. Furthermore, the reaction from envi-
ronment to innovation is the mechanism that the company who propose innovation to
the market must concern. Contribution of this study, 5 phases of inno-kinetic is rec-
ommended as the guideline for the company who focus on innovation as product to
concern at the critical point.
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Abstract. Over time, the textile sector has been globally represented and
characterized by increasingly demanding customers, which has forced compa-
nies to seek more flexible processes. However, these changes in production
methods have also generated greater wastes, a common problem, which also
leads to a greater number of defaults on meeting the demand. As a result, several
efforts have been made to solve this issue, such as using emerging Lean or Just-
in-Time philosophies with different approaches. Likewise, high sector turnover
sometimes causes learning to become tedious, thus affecting the knowledge
which has already been acquired. Therefore, this paper proposes a Lean Man-
ufacturing model, bolstered by knowledge management to guarantee its viability
over time. A simulation using the Arena software reduced non-compliances with
companies’ production schedule up to 80%.

Keywords: Lean Manufacturing � Knowledge management � Demand defaults

1 Introduction

The textile garment sector has historically represented a significant GDP percentage in
various countries around the world. For Peru, this sector represents about 1.3%, gen-
erating approximately 500,000 formal jobs [1]. However, the financial crisis of 2008
brought about major changes to the sector: Peruvian clothing exports fell by almost
40% [2]. In addition, over time, customers have become more demanding, seeking
superior quality, lower operating costs, and quicker delivery times. This has forced
Peruvian textile companies to work with greater flexibility and a larger variety of
products [3, 4]. These changes have generated various wastes in the manufacturing
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processes, which directly affects how these companies meet their demands and trans-
lates into rising costs and lower profit margins [5]. The efforts made to mitigate the
problem include the use of several Lean Manufacturing or Just-in-Time tools to offset
time or resource limitations by seeking accurate coordination within the supply chain,
respectively.

As a possible solution and after an exhaustive literature review, Lean Manufac-
turing approaches may prove adequate in mitigating or reducing the problem by
generating significant changes. Some of the approaches found include using SMED to
reduce changeover time, Line Balance for an optimal allocation of resources, and
Kanban to secure a continuous flow and determine production rates. These three
approaches have not yet been included in the literature reviewed. Likewise, the textile
industry is characterized by the level of volatility and variability of its environment.
This is frequently reflected in the high staff attrition reported for the sector, which
occasionally also causes process delays. In this light, knowledge management emerges
as an effective coping alternative. In fact, knowledge management is critical for the
proposal to be sustained over time [6].

This study is structured as follows: Sect. 2 includes the literature review. Section 3
describes the proposal and its contribution. Section 4 discusses the case study on which
this study was based. Finally, Sect. 5 provides conclusions and recommendations.

2 State of the Art

The different wastes found in the textile garment production process are considered one
of the main factors that cause textile companies to default on their production goals,
which refers to not being able to meet their demand on time. Many authors have
focused on proposing solutions that seek to reduce and/or eliminate these wastes from
different perspectives but always at the least possible investment [7].

2.1 Inadequate Resource Allocation

One of the most predominant problems in the textile garment production process is
inadequate resource allocation. A first 2015 study proposed a unique mathematical
model with the purpose of balancing an assembly line when requiring adapting to
different production conditions, obtaining time and investment reductions for each new
production requirement [8]. On the other hand, a study conducted in 2016 establishes
the use of simulation methods to balance production lines, accounting for the stochastic
nature of the manufacturing process and including factors such as time variability,
machine downtimes, and correction of defective products or operator interruptions. The
gap between production goals and actual production was reduced by a significant
percentage [10].

2.2 Knowledge Management

Knowledge Management emerges as a proper tool for sustaining the proposal over
time. A 1993 study was one of the first to propose a flexible and specific model
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characterized by using colloquial terms in four stages: building, maintaining, grouping,
and applying knowledge. One of the defining factors for this model is that it focuses on
the individual, the work group, as well as the organization itself [11]. In 2005, a
different model proposed a six-phase knowledge management cycle: creating, assess-
ing, sharing, contextualizing, applying, and updating knowledge. This way, processes
may always be improved within the acquisition of knowledge [12].

Based on the review conducted, a need was identified for a Lean Manufacturing-
based model that encompasses these aforementioned approaches to obtain optimal
resource allocation and ensure project viability over time. In addition, other tools may
be required, such as SMED, to achieve an ideal changeover time, and Kanban, to
establish an on-demand production flow. Even when these approaches have not been
grouped before, they can be useful to reduce defaults in the production schedules of
this sector.

3 Collaborations

At first instance, reduction in changeover time due to a change of model is set forth as a
primary condition for establishing the optimum set up time within the multi-product
production lines. Thereafter, proper resource allocation based on the number of pro-
duction batches, personnel, and machines reduces bottlenecks and improves demand
compliance. With the data obtained, new on-demand production flows may be defined,
thus reducing in-process inventory. Supplementing the merging of different Lean
approaches, knowledge management may be applied to effectively sustain the new
working paradigms (Fig. 1).

Fig. 1. Proposal design. Starts with the reduction of changeover times, continues with an
optimal resource allocation, and finally establishes a continuous on-demand production rate.
Transversely, the proposal denotes knowledge management.
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3.1 Resource Allocation in Work Stations

Resource allocation includes the optimal allocation of activities and machines in work
stations to meet the given demand. For these purposes, a simple linear programming
model was used for cycle time streamlining. To calculate resource allocation, the
principle of line balance [9] is used, making various adjustments to achieve the desired
contextualization. Tables 1, 2, and 3 define the indexes used when developing the
linear programming model.

The proposed-target function is defined as the minimization of the total cycle time.

Min Tc: ð1Þ

Tc ¼ Tsu� NþD�
X

Tpu=Xijð Þ ð2Þ

Some of the restrictions proposed are:

Tpu=Xij�Cj ð3Þ
X

Tpu=Xijð Þ�Tk ð4Þ

Table 1. Indexes

Indexes Description

i Activity index, i = 1, 2 …, n
j Station index, j = 1, 2, 3, 4

Table 2. Parameters

Parameters Description
Tsu Set up Time
Tpu Unit Processing Time
Tc Cycle Time
N Number of set up configurations
D Daily demand
Cj Bottleneck of each j station
Tk Average Takt Time

Table 3. Variables

Variables Description

Xij Number of activity i machine/operators in station j
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Where:

– Equation (3) seeks to reduce the total production time of each work station.
– Equation (4) limits the total production time to the process Takt Time.

The results obtained are based on the optimum total cycle time together with the
number of machines/operators needed to meet the given demand.

3.2 Knowledge Management

A Knowledge Management model should be applied as long as a need or “Request for
Knowledge” is identified. In this case, this model is considered necessary because an
innovation stage is started through the proposed tools, which implies changes to some
operations. Next, the different phases and their application method are explained [13]
(Fig. 2).

a. Identify and/or Create
This phase determines whether knowledge already exists or whether new knowledge
must be created.

b. Store
Once valuable knowledge has been identified, it must be tacitly retained in the form of
audits or maps or explicitly retained by creating templates, annotations, or records.

Fig. 2. Knowledge Management model. The proposed methodology includes six stages, which
are part of a continuous cycle that preserves the knowledge acquired within the company through
time.
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c. Share
Once knowledge has been stored, communication channels must be established to share
this knowledge and prevent it from being lost over time.

d. Use
Once knowledge has been shared, it must be used to make decisions and promote
innovative thinking.

e. Learn
This stage assesses whether the knowledge assets shared and used are valuable for the
organization. If the knowledge is deemed valuable, it may go through a phase of
refinement. Otherwise, the process returns to the knowledge identification/creation
phase.

f. Improve
At this point, it must be decided whether the knowledge assets will be archived,
withdrawn from the organization, or transferred.

As part of the proposal implementation, process phases are established using the
Lean Manufacturing approach supported by knowledge management and the way in
which both concepts relate to each other. This is presented in Fig. 3. In each phase,
there must be a “Share Knowledge” process, as this will be improved over time and
must be transmitted from phase to phase for the model to work. Also, phases b, c, and d
use the knowledge acquired in training as a starting point. Then, they rely on experi-
ence to identify new ways of performing tasks, which allows for continuous
improvement.

Fig. 3. Proposed model flow chart. The four implementation phases are displayed, as well as the
Knowledge Management methodology in a transversal way.
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4 Validation

The proposal is validated through the simulation of the production environment of the
XYZ Peruvian Company, which manufactures and exports garments. This company
works with four manufacturing cells or production modules and only manufactures
pants and Bermuda shorts. This company, presents a 21% non-compliance with its
production schedule, generating an economic impact of 12% in cost of sales based on
an increase in penalties and additional labor costs, as denoted in Table 4.

Functional validation was based on the production process within a production
module, taking into account aspects such as product types, processing times, number of
machines, and production time, among others. For these purposes, it was first necessary
to follow the established implementation steps:

– Staff training simulation is offered based on the number of people working within
this particular production module, which employs between 50 and 60 workers.

– Optimal Changeover Time due to Model Change using the SMED tool: The cal-
culated optimal time is 40.90 min, unlike the 49.20 min currently reported.

– Optimal Activity Allocation according to Line Balance: Regarding the machines
used, 61 are required against the 47 currently used.

– Workflow as per the Kanban system: From the literature, the application of the
Kanban system reduced in-process inventory by approximately an additional 30%
[14].

Then, the results obtained using the “Arena” software are shown, based on the
optimal scenario. That is, a scenario where all the exposed parameters are fulfilled in
their entirety (Table 5).

Table 4. Current situation

Indicators Current

Average In-Process Inventory 391 garments
Average Set up Time per Production Module 49.20 min
Production Default Rate 21%
Economic Impact 12.00%
Order Fulfillment 77%
Proposed Communication Scope 0%

Lean Manufacturing Model Based on Knowledge Management 109



Supplementary, the “Proposed Communication Scope” indicator was validated as a
short-term metric to identify an initial scope for the knowledge proposal. Currently, the
theoretical base of the proposal is already known by 75% of the required employees.

5 Conclusions

• The proposed solution in would reduce the problem by approximately 80% an
optimal scenario, which is for a company.

• This 80% reduction could eventually reduce economic impacts by 78%. Likewise,
in terms of knowledge management, a short-term result was achieved in which 75%
of employees already possess the required basic implementation information.
However, to fully measure its impact, at least one year of work would be required.

• The proposed model is geared towards solving delays from set up times, in-process
inventories, and inadequate resource allocation. These issues may be reduced
through the use of Lean Manufacturing tools paired with the implementation of a
Knowledge Management model to sustain this solution over time.
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Abstract. Due to globalization and the ever-changing business environment,
Small and Medium Size Enterprises (SME) need to be efficient and competitive
in order to survive. Interfirm collaboration becomes helpful to achieve the
company’s target. However, most of the SMEs are not able to collaborate
effectively. This article, therefore, focuses on the underlying factors that affect
SMEs interfirm collaboration while having in mind the role of intermediary
organization and collaboration platforms play. A mixed strategy research
method that includes qualitative and quantitative approach is used. The theo-
retical framework analyses different type of interfirm collaboration, intermediary
organization and collaboration platforms. Based on the theoretical model of
interfirm collaboration, the results indicate the need for SMEs in that regard
based on the analysis of a survey. They consider collaboration as an important
part of their business. However, their biggest problems remain the lack of
resources, inability to find a suitable partner and adequate digital tools.

Keywords: Interfirm collaboration � Collaboration platform � SME �
Intermediary organization � Internal collaboration � External collaboration

1 Introduction

According to the European Union Commission, SMEs in Europe account for 99% of
all Businesses [1]. Although having limited resources and less external support, they
need to compete with larger institutions [2]. Furthermore, due to the globalization of
the business environment, it is important that SME’s explore avenues they can employ
to promote their business. A successful collaboration not only creates benefit but also
allows SMEs to focus on their key competence and core business. Besides, the inter-
national market pressurizes them to find innovative and flexible business solutions.
A notable solution is to seek opportunities to collaborate with other organizations and
to become part of a business network.

This study focuses on the underlying factors of collaboration regarding SMEs and
intermediary organizations. The objective of this paper, therefore, is to find out the
current state of interfirm collaboration between SMEs. Furthermore, it draws attention
to opportunities created by digital platforms in building this type of collaboration,
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while at the same time emphasizing the role of physical collaboration platforms and
intermediary organizations. The empirical part consists of a questionnaire designed for
the SMEs participating in the project. The aim of the questionnaire was to inquire about
their views concerning collaboration and the use of collaboration platforms.

The paper examines the different type of collaboration between SMEs by mapping
the existing collaboration platforms. It also provides the theoretical model about col-
laboration and analyses the questionnaire provided. As collaboration is regarded as an
important part of companies’ activities, intermediary organizations are being used in
these companies. The biggest problem though, when it comes to networking and
collaboration remains the lack of resources and inability to find a suitable partner. The
following research questions were thus formulated to address the current problem
amongst SMEs within Finland.

(1) How is interfirm collaboration built between SMEs and what roles do collabo-
ration platforms play?

(2) What kind of collaboration platform does SMEs use?

The first research question will be answered in the literature review. The second
research question will be answered by analyzing the interviews. Therefore, this article
is structured in four main parts to address the research questions. The first part focuses
on the theoretical background about different types of interfirm collaboration and
available platforms. The part two and three elaborates on the methodology used as well
as the empirical part of the study. The final part draws a conclusion about the study and
suggests for future research.

2 Theoretical Background

The purpose of this part is to create a theoretical framework for research on interfirm
collaboration without consideration to the impact of other platform or external factors
on the implementation of such collaboration. The theoretical review builds a foundation
that allows assessing the platforms and business behaviors in relation to the collabo-
ration platform in the future. According to Barratt [3], when it comes to supplying
chain, there are two types of collaborations such as horizontal and vertical collabora-
tion. Further analysis of collaboration in this way allows for closer assessment of the
particularities of the different types of collaboration, which could be considered in the
future not only at the operational level but also at the tactical and strategic level [3].

The advantages that SMEs derive form collaboration have been widely covered in
the literature. Studies [4, 5] revealed that the sharing of information while placing
emphases on the relationship between collaboration and innovation can help achieve a
competitive advantage. SMEs have various internal and external reasons to engage in
different business collaboration with each other. Flexibility increased competitiveness,
innovation and learning are internal business results, while internationalization, risk
sharing, and improved reputation are external results [3]. Similarly, collaboration can
be affected by potential barriers and factors that can impact the company’s operating
environment [1]. For example, lack of resources, difficulties finding partners,
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inefficiencies or lack of interest can prevent collaboration. Additionally, strategic
management and social factors [2] influence effective collaboration.

The following parts examine more closely the various aspects of the different type
of collaboration. The first part expands on about vertical and horizontal collaboration
and better reflects the characteristics of collaboration, depending on the company’s core
business and the competitive position between them. The second part discusses col-
laboration at various stages.

2.1 Business Collaboration Between Small Businesses

Vertical Collaboration
This type of collaboration involves two or more organizations from different levels or
stages in the supply chain who share their responsibilities, resources, and performance
information to serve relatively similar end customers [6].

Horizontal Collaboration
Horizontal collaboration takes place when companies that are active at the same stage
of the supply chain identify and exploit win-win situations of benefit [7]. Many studies
show that such collaboration is particularly related to innovation, perhaps because
companies that operate horizontally in different sectors do not, as defined, fall below
the supply chain, and thus the business value chains naturally support each other [8, 9].

2.2 Intermediary Organizations and Collaboration Platforms Structure

Kanter argues that in order to benefit from a collaboration, open systems development
and information sharing are necessary [5]. Collaboration platforms can be an extension
of the theory of innovation mediators or as an extension to general intermediary
organizations that include functions related to business-to-business collaboration or
information sharing in general. In addition to the traditional and old way of building
collaboration, digital or IT-based platforms are widely used and are effective.

Intermediary Organizations and Open Innovation
Recently, data transfer between companies has emerged in a new way, with patterns
approaching the so-called open innovation. In a paradigm of open innovation, com-
panies freely share information [10]. On the other hand, Intermediary organizations
play an important role in handling the transfer of information between different com-
panies or research organizations [11].

SME Platforms and Intermediary Organizations
The collaboration platform can therefore be an organization, a tool or platform that
works across the interface of two or more companies by combining and helping to
maintain collaboration between different tasks [11]. The collaboration platform adds
value to interfirm collaboration through its own structure and mechanisms. Risikko
[11] lists various intermediary organizations and collaborative platforms as follow:

– Internationalization platforms and other export organizations,
– Seminars, fairs and events,
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– Research projects and other development programs,
– Regional developmental organizations and technology centers,
– Social Media Platforms,
– Entrepreneur societies, interest groups (unions), other business societies,
– Joint venture

3 Methodology

Theories presented in the previous sections helps to obtain an overview of interfirm
collaboration. The empirical part of this research was conducted in the form of a
survey, which aimed at finding how SMEs in Finland collaborate among themselves.
The questionnaire clarified their view regarding both internal and external collaboration
through collaboration platforms.

The target group for this survey is made up of 19 SMEs selected from four regions
in Finland and covers industrial sectors such as Tourism, Welfare, Energy and Metal
industries. The questionnaire was designed based on the concept of a collaboration
platform and intermediary organizations as seen in the theoretical part. It is structured
in three main sections. These are:

• Section 1: Current state of interfirm collaboration
• Section 2: Relationship between collaboration platforms and the use of intermedi-

ary organizations
• Section 3: Future of SMEs collaboration and wishes regarding a collaboration

platform

A qualitative and quantitative study method is employed to analyze the result from
the SMEs. The Likert scale 1–7 is used to set questions that addresses the aim of this
survey that is to act as an inductive link between theoretical and practical experiences.
Subsequently, a qualitative method of analysis based on the inductive approach is
employed for data description and analysis. The key components of this method
include data reduction, data description, and reliable conclusions. Basically, the study
has a wide range of factors affecting reliability which were considered when analyzing
the results.

4 Result and Analysis

The result is divided into three parts based on the questionnaire. The first part discusses
respondents’ views on collaboration based on their current state of collaboration,
activities and problems. The second part examines the relationship between collabo-
ration platforms and the use of intermediary organizations. In the third part, SMEs are
asked to give their opinion about interfirm collaboration and their wishes for a col-
laboration platform.
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4.1 SMS’s Opinions on Interfirm Collaboration

A thorough analysis of the first part of the questionnaire gave an insight into
responding SME’s point of view regarding interfirm collaboration. The first question
(How vital is an interfirm collaboration with other SMEs for your business – 19
Answers) was about the importance of collaboration. The average of the answers as
seen in the graph below was about 5.74 with 6 as the median. Most respondents (13 out
of 19) saw the importance of interfirm collaboration in the scale of 6 and 7 of Likert
Scale.

Similarly, in the second question (How satisfied are you with your current state of
interfirm collaboration with other SMEs? – 19 Answers), the company’s satisfaction
regarding their actual state of collaboration is also measured on the Likert scale 1–7 and
the result is seen in the graph below (Fig. 2). It could be seen from the results that the
level of satisfaction in not in phase with the level of importance of collaboration as seen
in the Fig. 1.

Fig. 1. SMS’s opinion on the Importance of Collaboration

Fig. 2. SME’s collaboration satisfaction
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The third question (What kind of business activities and functions does your col-
laboration with other SMEs involve? – 19 answers) listed some business activities and
functions that are involved in SMEs collaboration with other companies. The result as
summarized in Fig. 3 helps to see that the collaboration affects all major activities and
functions of the company.

The fourth question (What are the biggest problems with the current situation when
starting collaboration and finding contacts with other SMEs) was an open-ended
question. It has allowed companies to identify the problems they faced regarding
initiating collaboration and finding suitable partners. The result listed in Table 1 shows
issues SME face when initiating collaboration. They are categorized into two groups:
internal factors and external factors.

According to Table 1, one of the biggest problems for SMEs to start collaboration
is a lack of time. Some respondents mentioned networking as a problem, meaning that
it is difficult finding suitable partners. When the starting points, goals and views of
collaboration differ significantly, companies may find it difficult to find a common
ground on which to start building the collaboration. The main problems of collabo-
ration continue throughout its lifecycle, as priorities changes as integration grows
deeper.

Fig. 3. SME’s collaborative business activities and functions

Table 1. Problems starting interfirm networking and collaboration

Biggest problems faced by SMEs when
starting collaboration

Internal factors
Lack of time and resources 6
Management problems 1
Internal factors
Difficulties in finding suitable partners 7
Building trust and a common goal 2
Lack of development 2
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4.2 Platform Used

A list based on the analysis of the theoretical part of the mapping of various possible
platforms is provided to respondents. The fifth question (What sort of tools or plat-
forms do you use to initialize collaboration with other SME’s in the current situation?)
asked to select from a given list, tools and platforms used to initialize interfirm col-
laboration. The list is based on the theoretical part of the mapping of various possible
platforms. The result is shown in Fig. 4. It pointed out that most of them use social
media to some extent as a tool for collaboration.

Low operating costs, ease of use, and versatile user experience can explain why
SMEs prefer social media. Other electronic platforms such as GitHub (which is used in
the software industry) were also relatively popular among respondents.

Apart from these digital and IT-based platforms, respondents use other platforms
such as lobbying groups, regional developmental organizations and entrepreneur
societies. However, the most used collaboration platform remains seminars, events that
require fewer investments. Besides, a relatively large proportion of companies espe-
cially technology startups also utilize various research projects platform in their
collaboration.

4.3 Need for a Future Collaboration Platform

Responses concerning future collaboration are quite diverse and focused on different
areas. Some of the respondents use collaboration as an avenue to export their products.
However, most of them are interested in vertical collaboration by focusing on distri-
bution channels, customer relationships, supplier relationship and sales. Other
respondents hoped for future public-private collaboration, which will push for laws and
legislation that favor their businesses. Some expressed the need for private workshops
to support collaboration. Careful analyses of the answers to the questionnaire gave
some insight about how the platform can help companies to evaluate and describe
viable collaboration. However, the platform will only serve its purpose only if it is
attractive and connect businesses. It should be innovative in order to avoid being a
mere duplication of the existing traditional intermediary organization.

Fig. 4. Electronic and IT-based platform used by SMEs
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5 Discussions and Conclusion

The theoretical part of this research built the foundation for understanding interfirm
collaborations and collaboration platforms. The empirical part outlined the views of
Finnish SMEs on interfirm collaboration. The purpose of this part is to give a closer
look at the results of the research questions.

A key part of this research was to elaborate on collaboration between companies
and the available collaboration platforms. The theoretical part was to model SMEs
collaboration through various theoretical frameworks. Usually, there are different types
of collaboration depending on the relationship between involved companies. Some
aspects of this type of collaboration involve supply chain operations that require
seeking opportunities and networking through solving problems and technology
transfers.

The second part of the theoretical framework examined different collaborative
platforms and intermediary organizations. A rough division was made between digital
collaboration platforms and intermediary organizations. Intermediary organizations can
also use electronic platforms, tools or websites in their activities. These platforms serve
as a mechanism that brings companies together.

In the empirical part of this paper, the questionnaire examined the views of the
SMEs involved in the project regarding how they collaborate as well as how a col-
laboration platform may be useful for them. Answers from the survey clearly showed
that SMEs consider collaboration as an important aspect of their business and are also
relatively happy with the current state of their interfirm collaboration. On the other
hand, some respondent regard it challenging to find suitable partners to start
collaboration.

SMEs have a wide range of different collaboration platforms. However, key issues
on collaboration are related to time and resources.

5.1 Recommendations

SMEs involved in this research expressed various needs and wishes regarding future
interfirm collaboration platforms. However, this research is limited in knowing their
needs. It is therefore important to design a digital platform with features and tools that
can be useful for the in handling their collaborative business activities and functions.

5.2 Conclusion

Collaboration is a complex and broad concept that is difficult to define and study. New
technologies will advance collaboration through the development of digital platforms.
Collaboration between SMEs provides opportunities to overcome challenges when
competing with larger firms to enhance their limited resourced businesses.

Considering interfirm collaboration as a process, there may be two or more com-
panies, making use of either intermediate organization and/or collaboration platforms.
Furthermore, companies are positioned in supply chains in relation to each other either
horizontally or vertically. Collaboration, therefore, advances their integration, from
networking to deeper collaborations. They need to adapt to the ever-changing business
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environment by setting up their own digital collaborative platforms through new
technology employment.

The empirical part of the study by means of this survey has helped to map out
practical views on collaboration and collaboration platforms from the SMEs perspec-
tive. Collaboration between companies will still require more research in the future. It
will also be prudent to study the collaboration within companies in order to analyze the
impact on its growth.
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Abstract. The competitive environment of the future is in a rapid change and
companies have to reflect on their own competition and their own strategies. As
one of the key issues enterprise has the choice of location, that supports the
company’s strategy and survival in future competition. In the future, the
placement of companies will not be based on traditional industrial-age compe-
tition factors such as transport links, the extent of the customer base, the
availability of raw materials or the availability of labor. The fourth transition
period of industrial society re-evaluates the company’s competitive factors. Key
and simultaneous megatrends such as digitization and explosive growth in
information, new technologies, climate change, urbanization, resource con-
straints, etc. also change traditional demand and supply balance and consump-
tion habits. The business environment is complex and difficult to foresee, and for
a single company the change cannot be clearly demonstrated. This article tries to
highlight the factors that the company should focus on when designing its
business and defining the location and establishment environment. In addition,
the article looks at the factors that the company must take into account in the
fourth transformation of industrial society. The article also provides a business-
oriented perspective for the needs of regional development.

Keywords: Location � Ecosystems � Megatrends � Value network �
Digitalization � Transdisciplinary � Co-innovation

1 Introduction

Since the 19th century, we are on the very first step of the greatest social and economic
challenge. Global trends like climate change, geopolitical changes, natural resource
depletion and the emergence of disruptive technological innovations are driving the
transition to a systemic change. We need to understand this change that will funda-
mentally alter the way we manage, power and move our society [1].

The World Economic Forum report [2] has designated this period of accelerating
innovation in science and technology – the transformative change in data and tech-
nology capabilities combined with a merging of digital, physical and biological realms
and its consequences on society as the Fourth Industrial Revolution.

The technologies of the Fourth Industrial Revolution have generated enormous
excitement about the opportunities they offer as well as concern about governance,
regulation and ethics [2]. Enterprise - university partnerships has to be intense and main
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objective should be a shared learning, in order to be successful on new opportunities of
Industry 4.0 development [3]. Through digital transformation, the use of new tech-
nologies like big data, open data, cloud, IoT, platforms, artificial intelligence, and
social networks with increasing intelligence and automation not to mention the actual
exponential accumulation of data itself enterprises can have benefit on new opportu-
nities and optimize existing operations to achieve significant business improvement [4].

In order to sustain competitive advantage, many companies developing more
sustainable customer-engaging products, co-innovating sustainable services together
with their partners, and collaborating to create integrated new sustainable business
technologies [4]. Responsible leadership understood as a social-relational and ethical
phenomenon, which occurs in social processes of interaction communication [5].

It is a strategic approach for companies to find a location and ecosystems, which are
supporting the strategic goals of companies and the new trends in its business.
According a nowadays megatrends it is important also to understand the movement
towards new business locations and vital environments, which would provide the key
elements for competitive edge of new business.

2 Theoretical Background

Finland is directed towards ecosystem-based development approach through various
ministries. The national ambition is to be the foremost country in the exploitation of
digitalization using of open data. Legislation supports open data approach so that it can
integrated through application programming interfaces (API’s). This is the way to
create new business opportunities and new services. Digital ecosystem approach forces
to create new strategy, relationships and value creation.

The dynamic business ecosystems can create partnerships with competitors. When
there is interest to develop new technologies, they may join and then later have
competition on the market. The groups such as a government, charity and a community
group, in a less-competitive ecosystem, might collaborate on health or public policy
because each entity has a shared interest and aim. “Digital business drives huge
changes in organizations’ business ecosystems, making them bigger, more complex
and essential to strategy” [6].

Location Intelligence is a form of business intelligence where the dominant
dimension used for analysis is location or geography [7]. Graf and Bandari [8] have
introduced a model which provides a guidelines for companies and researchers to make
a more systematic and comprehensive approach to outsourcing location decisions.

It is the management within the broader ecosystem, that will leverage fresh
knowledge. Being able to apply context and domain expertise, worked through digital
platforms and applied technology that focuses on co-creation, to deliver on the
potential of new insights that are leading to innovation with a real difference. This
collaborative “orchestration” will determine those that will emerge as winners within
the Industrial environment as they form unique competitive edges based on reliance,
trust, and deepening partnerships. The digital platform facilities this but it is the value
of the relationships that are connecting and exchanging value will decide the true
winners and that requires ecosystem thinking [9].
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With increased connectivity, organizations will need to figure out how to integrate
things like smart advisors and artificial intelligence into their ecosystems. One need to
understand that the diversity of an ecosystem and the roles that people, businesses and
things play will change and evolve depending on the situation [6].

Industry 4.0 architecture takes account of the increased digitalization of various
industries where physical objects are seamlessly integrated into the information net-
work in the future [10]. Adapting Industry 4.0 framework as a basis for development
activities is expected to provide an opportunity for remarkable competitive advantage
for businesses but also for regions [11].

Nidumolu, Prahalad and Rangaswami [12] explain widely why sustainability is now
the key driver of innovation. The biggest benefit comes from generating and processing
big data. The huge amount of data generate problem of analyzing varied and dynamic
datasets. The solution has been the development of new forms of data management and
analytical techniques that rely on machine learning and new modes of visualization [13].
Conradie and Choenni [14] have recognized, that the most reliable method how to
identify the datasets with big potential is a demand-based approach, which means a close
cooperation with potential end users. Every participant in ecosystem has an opportunity
to participate on creation of innovations and value, which generally is produced on the
boundaries of ecosystem stakeholders [15]. Business ecosystem can be born as group
activity or a single company can create it by collaborative activities [16]. Industrial
symbiosis provides a means to improve competitiveness and build resilient and sus-
tainable economies [17]. Industrial symbiosis helps businesses and organizations to
operate in the same way as the natural eco-system where everything has a place and
function, and nothing goes to waste. Industrial symbiosis engages diverse organizations
in a network to foster eco-innovation and long-term culture change.

Creating and sharing understanding through the network yields mutually profitable
operations for fresh sourcing of required. The general adoption of information and
communication technology (ICT) is increasingly progressive the blurring of boundaries
between the real physical world and the virtual one. The linkage is becoming
increasingly Smart [18].

This “smartness” requires greater connection and cooperation. This is where the
‘explosion’ of platforms and ecosystems is occurring. Presently Industry 4.0 is more
industrial driven but this will change and broaden out [19].

3 Research Questions and Research Approach

The business environment of the companies is changing because of megatrends, new
technologies and business models, which will replace the traditional strengths. That
forces companies/organizations develop new competitive edges in order to ensure
future business.

The main research questions are:

(a) How do the megatrends change future business towards ecosystem environment?
(b) How will new technology change the importance of location (region) as a key

competitive edge factor?
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(c) What is the functional model of the interface between companies and affiliates in
ecosystem development?

(d) What will ecosystem-based development approach provide for business innovations?

This article introduces a concept model for the future key factors for enterprise
decision making. The article gives also a new approach for companies in decision
making when choosing the location.

4 Megatrends and New Technology Will Change Traditional
Strengths

The fourth transition period of industrial society re-evaluates competitive factors of a
company. Key and simultaneous megatrends such as digitalization and explosive
growth of information, new technologies, climate change, urbanization, resource
constraints etc. also change traditional demand and supply balance and consumption
habits. The business environment is complex and difficult to foresee, and for a single
company the change cannot easily be demonstrated.

Traditionally companies are located close to their customer, close to raw materials,
labor force, energy, place with good connections so that the value chain can be
improved. One of the key sources criteria has been availability of skillful labor force.

Digitalization is one of the main megatrends, which will give its impact to the birth of
new competitive edges and the old strengths lose importance. It can be described:
(a) circular economy related will make resource efficiency circuit efficient, so there is no
need to transport goods from far. (b) the new technologies as AR, VR, 3D, AI will change
the need to move people or materials. (c) renewable energies will give new approach for
climate warming, which support use of side flows for energy like biometanol, biogas etc.
(d) Robotic and AI will replace skilful labor force in its traditional sense. (e) etc.

Based on the argument above, also the companies/organizations and business will
look for new kind of development, how to choose their location. Similar kind of
development has been seen in history before.

In historic framework first marketplaces were established on coasts, close to rivers,
before railways were invented. Railway were developed through the key points of
business activities The arrival of cars and highways attracted companies and businesses
on highway crosses, urbanization and growth of aviation created “aviopolis” are coming
hearths of business. In all these periods companies have been trying improve their value
chains. On the historic perspective we can say that in present transition of digitalization,
there will be new situation in business and companies are looking for new locations.

5 Competitiveness of Companies/Business

The main drivers for the change will be a huge amount of data, new technologies,
which make it possible to know customer demand and expectations online. The
challenge for future business will be the ability of a company to innovate new products
and services and also bring them into global markets.
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Organizations will need to find out, with increased connectivity, how to implement
things like smart advisors and artificial intelligence into their ecosystems. It is essential
to realize that the diversity of an ecosystem and the roles that people, businesses and
things play, will change and develop depending on the situation [6].

Urbanization itself creates possibilities for new ecosystems and industrial sym-
biosis, which should be supported. (eg. the waste flows can be turned to new materials
or energy; thus savings can be achieved in materials, energy and also in logistics.)

Cities will create new data from their own operating environment (made by tax
payers’ money), this collected data could be opened for everyone and thus make
fundament for new business and start-up boosting.

Service development, which based is on data, needs also demonstration and pilot
platform for quick trials in “real” environment (transdisciplinary). Towns with their
ecosystems can create “real life” innovation, research, testing, and piloting environ-
ment, in order to make fast product/service development (Fig. 1).

When data flows, from different domains and from different real transdisciplinary
environments are connected in an innovative way, it gives opportunity for the new
innovation and new services. (eg. traffic data will be connected to health care data.)

The “right” environment includes real action and real customers and data produced
in that environment. Entering new, tested and piloted product to global market requires
“digital platform”, so that all the participants in ecosystem are connected and they bring
feedback information about markets. Industry 4.0 is framework is for this platform.

Private organizations are keen to use new technologies and they are trying to find
the most suitable business environment and locations for them (Fig. 2). The task of the
government, region and the town is not to make business, but to develop attractive and
fruitful business environments for enterprises and build infrastructure for industry and
society [3].

Fig. 1. The birth of innovation in digital ecosystem
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The development of business environments are generally seen to be the responsibility
of public sector and the government. The public sector different levels (e.g. legislative-
national- provincial- regional- municipal- areal). There are many actors and operations,
which have the duty to develop business environment. All the levels and activities should
be parallel and in the same line, support each other, and be sustainable in order tomake the
co-operative environment to perform best possible way. In rapidly changing operational
environment, a clear and commonly understood vision is required [3].

Future location environments for companies are the ones, which make it possible to
have fast product development and to scale product to global market. The key element
in this development are ecosystems, architecture, and “fieldlab” environments.

Despite of the facts of development, there are not any reasons to underestimate the
importance of regulation (legistlation) or the traditional strengt or smart specialization
development actions in a region.

6 Discussion and Conclusions

Megatrends, new technologies and the amount of data will change our business
environment by changing the traditional fundaments of business competiveness. Par-
allel development in the history has been seen in transition periods during industrial
time societies.

New technologies like AR, VR, AI, 3D technologies will change our understanding
and need about traveling or logistics. Also urbanization and circular economy thinking
change our understanding about raw material sources. Smart robots and AI will also
change our understanding about skillful labor force etc. The trends of resource effi-
ciency and digitalization are directing business models towards service business and
service environments.

Fig. 2. Triangle of multilayered development
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Key challenge for companies will be the ability to create quick customer driven
innovations and the ability to scale products/services to global markets. This requires
right/good ecosystems. Business ecosystems and industrial symbiosis should be seen as
continuous developing entirety, which will change all the time and respond on the
opportunities in technology and in business environment, and thus maintain their
competiveness.

Digitalization, data, new technology and industrial symbiosis are the key drivers,
which will change the business environments, a way to act and create innovation. The
location choosing decision are based on the vitality of business environment and
location in long run. The future key elements for locations will be the vitality of digital
business ecosystem and the “real life” testing, piloting, development platforms
(transdisciplinary), were quick piloting with open data sources could be done.
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Abstract. Digitalization, megatrends, the new opportunities offered by tech-
nologies have caused societies to break through towards the fourth industrial
transformation. 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. As a nation, Finland is adopting an ecosystem approach to
resource-efficient orientation, avoiding mutual competition and increasing rapid
innovation activity. Agile implementation of new issues is essential in different
ministries. The national goal is to be the leading country in the exploitation of
digitalization. Cities are responding to the rapid development of society and are
moving from traditional organizational structures to ecosystem development and
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 transition to ecosystem-based development of the
Hämeenlinna city on the Finnish Growth Corridor.

Keywords: Ecosystems � Digitalization � Management of change � Smart city

1 Introduction

All societies, not just corporations, but also cities and regions, have to prepare for the
change caused by digitalization. That challenges also traditional organizational struc-
tures. This requires a new type of business operation and organization.

To keep competitive edge town and regions are forced to review their visions and
strategies. This way leaders are extending their value proposition multidimensional by
creating strong engaging environment, co-innovating and collaborating with their
partner and this way to create integrated new attractive business environments and
services for inhabitants. Increasing complexity challenge organizations to execute
profitability in continuous change of new technology.

OECD Recommendation on Digital Government Strategies [1] outlines the political
imperative for improving the efficiency, effectiveness and governance of public ser-
vices design and delivery through digitalization.
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The move towards new ICT based technologies will happen unexpected fast
including exponential growth of data. That is the reason why it is essential to under-
stand the challenges of change and have strategic view, identify the key elements and
see the new opportunities in all level of society development. Increasing complexity
needs new approach on organization structure, but also education and research in order
to manage fast change and ensure the best possible implementation.

This article describes ecosystem-based development at Hameenlinna town, by
using its strengths, but also learning new skills. Objectives are to improve the com-
petiveness and vitality its business environment and town services as well.

2 Theoretical Background

New technology will change the business environment and society in order to be able
to safe scarce resources, manage fast change, make better innovations and have proper
implementation, so there will be need for new kind of organization structures.

As a nation, Finland is adopting an ecosystem approach to resource-efficient ori-
entation, avoiding mutual competition and increasing rapid innovation activity. Agile
implementation of new issues is essential in all businesses. The national goal is to be
the first country in the exploitation of digitalization. It is necessary to think about
strategy, relationships and value networks when building up digital ecosystems.

The business ecosystems may facilitate partnerships also with competitors. When
there is interest to develop key technologies, they may join together and then later
compete in the market. In a less-competitive ecosystem, groups such as a government,
charity and a community group might collaborate on health or public policy because
each entity has a shared interest and goal.

Digital business drives dramatic changes in organizations’ business ecosystems,
making them larger, more complex and essential to strategy [2].

It is the management within the broader ecosystem, that will leverage fresh
knowledge. Being able to apply context and domain expertise, worked through digital
platforms and applied technology that focuses on co-creation, to deliver on the
potential of new insights that are leading to innovation with a real difference. This
collaborative “orchestration” will determine those that will emerge as winners within
the industrial environment as they form unique competitive edges based on reliance,
trust, and deepening partnerships. The digital platform facilities this but it is the value
of the relationships that are connecting and exchanging value will decide the true
winners and that requires ecosystem thinking [3].

OECD report [1] outlines a systematic and consistent approach to achieving sus-
tained public sector productivity improvements and more user-driven public services is
required [1].

Industry 4.0 describes the organization of processes based on technology and
devices autonomously communicating with each other along the value chain [4].
Industry 4.0 architecture takes account of the increased digitalization of various
industries where physical objects are seamlessly integrated into the information net-
work, allowing for decentralized production and real-time adaptation in the future [4].
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Industry 4.0 is an umbrella term characterising digitization and integration of the whole
industrial value chain [5].

Adapting Industry 4.0 framework as a basis for development activities is expected
to provide an opportunity for remarkable competitive advantage for businesses but also
for regions [6].

Innovation performance of an economy depends on how institutions/companies
interact with each other as elements of a collective system of knowledge creation and
use, and on their interplay with social institutions (such as legislation, norms and
values) [7]. Keeble and Wever [8] have introduced their concept on how to create new
firms during continuous regional development.

Emerging service ecosystems are fuelled by interconnecting service systems and
digital technologies [9]. Miller and Langdon [10] introduce how to manage disruptive
innovation by managing platform, product and process innovation in continuous
cycles. It is important to see the world as a complex system and it must be understood
that it is impossible to change one thing alone as everything is connected to something
else [11]. The business ecosystem produces goods and services of value to customers,
who are themselves members of the ecosystem. The member organisms also include
suppliers, lead producers, competitors, and other stakeholders [12].

Every participant in ecosystem has an opportunity to participate on creation of
innovations and value, which generally is produced on the boundaries of ecosystem
stakeholders [13]. Business ecosystem can be born as group activity or a single
company can create it by collaborative activities [14]. Co-evolvement between com-
panies, cities, and universities bring solution to tackle on development activities
together. It is possible to learn from each other, use best resources available and work
together fast enough and resourcewise way on open and common platforms [15].

3 Research Questions

The importance of new technology, for the society, will continuously be more
important, because of the availability and quality of services for inhabitants, but also
based on expenses. The cities are needed to have a clear vision for development and
organizational structure to manage fast change and continuous development work.

The main research of discussion are:

(1) Does digital transition lead to ecosystem-based development process
(2) Are there differences on private or public sector-based ecosystem development?
(3) How innovation and service network is constructing transdisciplinary ecosystem.
(4) How Industry 4.0 as business architecture is supporting the development of

business-based ecosystem.

This article describe ecosystem-based development concept. Case study concentrates
on Hämeenlinna city ecosystem environment; It provides an approach for new tech-
nology to bring a transition and coevolution on society.
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4 Management of Change in Multidisciplinary and
Co-operative Environment in Smart City Development
Work

Digitalization and new technology change traditional business environment and is a big
opportunity to find out competitive advantage in new business. Universities and edu-
cators have a good opportunity and central task in supporting the growth of business on
the area of digitalization and ecosystem-based development. The co-operation between
enterprise and universities and government, is important to succeed in co-evolution when
building up cumulative knowhow in creation of solutions for digitalization by benefiting
digitalization in it. It is also important to have a common vision and commitment to direct
the local authorities and funding. Otherwise, the activities can splinter as small pieces.

Organization exists in multiple business ecosystems (Fig. 1). These business
ecosystems are dynamic networks of entities communicating with each other to create
value for participants. The challenge is deciding how your organization will survive
and thrive in its ecosystem. The degree of openness within ecosystems is managed by
strategies, common goals and shared interest. An ecosystem may be hybrid, private or
public. Organizations often participate in a hybrid of public and private ecosystems [2].

One approach on the development of the ecosystems is co-evolution; where
ecosystem member organizations or parts of the ecosystem evolve in alignment. An
example of co-evolution is a Digital Ecosystem and a Business Ecosystem evolution,
which Moore (2003) introduces as the Digital Business Ecosystem (DBE) [16].

Fig. 1. Cities have many ecosystems around it (Source Ronald Berger)
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Ecosystems can co-evolve in a structural level in addition to species, roles and
functions.

Figure 2 illustrates a Digital Business Ecosystem structure where the business
ecosystem and digital ecosystem are coupled to form a viable dynamic innovation
ecosystem. The digital ecosystem influences enterprises, their social and business net-
works, and the business ecosystem affects the organisms of the digital ecosystem [16].

Industry 4.0 can be seen as a framework for regional development [6]. In the field of
social change, there is little awareness of Industry 4.0 outside the group of key stake-
holders [4]. New ICT-related technologies make Industry 4.0 development possible and
give opportunities to re-engineer value chains and create new business models. The
growth of connections brings the new possibilities and solutions for the business. The
exponential growth of data brings also new challenges and indicates the birth of a new
kind of business models [17]. This “smartness” requires greater connection and col-
laborations. This is where the explosion of platforms and ecosystems is occurring [18].

5 Conceptual Model for Ecosystem-Based Development

Cities are responding to the rapid development of society and are moving from tra-
ditional organizational structures to ecosystem development and building their own
network to develop operations.

Fig. 2. Digital Business Ecosystem (DBE Book, 2007)
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Fruitful cooperation requires common understanding and commitment. I requires
also information and experience sharing. Cooperation have to happen on different
levels operation, e.g. forecasting and roadmap projects, development and research
projects, developing learning environment for piloting and experimentation. All
organization levels cooperation should be continuous process. Co-operation and
learning together on real life environment is basis for innovations and continuous
development. It is important to understand open information sharing and the benefits of
multidisciplinary competence.

Figure 3 describes the implementation model of development towards ecosystem-
based development process at Hämeenlinna city by benefiting value chain manage-
ment, proper digitalization and data analysis/management. The key focus areas of
development on increasing vitality of city area are future manufacturing, bioeconomy,
smart services, tourism and events and smart town. The aim of digitalization is to
increase effectiveness on planning and optimization. The objective of using and
involving value partners is to support effectiveness of leadership and organization.

There have to be understanding about content and the process knowledge of cus-
tomer site when applied research is been made. There have to right attitude and suitable
skills to work in teams on distributed way with other experts in order to able to make
valuable networks [15].

6 Applying Ecosystem Based Development in Hämeenlinna
Town

While cities largely receive their own funding as taxes, in that case 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.

Fig. 3. Proper implementation of ecosystem-based developing in Hämeenlinna town
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Hämeenlinna town is developing its strengths and competitiveness according its
own strategy based on ecosystem-based development. Because of the vision and
strategy, the authorities of town are motivated on long turn development related to the
implementation of ecosystem-based development in the given focus areas.

The development activities by Smart Service - research centre have been linked
according “Industry 4.0” framework to ensure compatibility. At this moment “industry
4.0” gives more framework for development than given accurate orders or rules.

Industry 4.0 and digitalization can also be seen to attract new business to town. To
ensure the implementation it is important to have an innovative atmosphere, so that
customers/inhabitants/employees will join to the development and innovation activities.
By engaging stakeholders, we can achieve more willingness to change, more commit-
ment, opportunities for new ideas and start-ups. The development work will be done in
the “real life” environments (factories, offices, hospitals etc.) by quick pilots (Fig. 4).

The utilization of new ICT-based technologies requires new technical and multi-
disciplinary skills.

Education and reeducation are reducing resistance to change, speeding the imple-
mentation, and supporting the positive attitude to change, by building versatile
knowledge. When education will take place in “real life” environment by pilots and
quick trials, education is also fundament for innovation. Hämeenlinna town itself is
willing to be the “real life” environment and that way provide platform for innovations
and start-ups (Fig. 5).

Fig. 4. “The circle of Ecosystem-based development” in Hämeenlinna town by Smart Service -
research centre at HAMK
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Smart Research-centre can so seem to be an important stakeholder in all ecosystem
in Hämeenlinna, but it can also seem that Smart Research-centre is the key element that
connect the ecosystem to each other and thus make fundament for the new innovations,
which takes palace on the interfaces of different ecosystems.

7 Discussion and Conclusions

The ecosystem-based development plans of Hämeenlinna town has been analyzed in
this article. The analysis describe, how Hämeenlinna is trying to respond the challenge
of digitalization and develop its own competiveness and regional vitality. It has to
manage fast change and also attract new business and inhabitants on the region.

The main idea, behind this article, has been also to understand the principles of
industry 4.0 framework and digitalization on the ecosystem-based development on
value network thinking. The town has created vision, objectives and focus areas
commitment for long term development based on the smart specialization strategy.

The town has indicated in its ecosystem-based strategy the vision, intension and
guidelines to all stakeholders. I has invited all stakeholders to common development
work. To ensure the implementation of ecosystem-based development, the needed
efforts will be made visible in all focus areas by having “a real life” environment pilots
and quick trials. Hämeenlinna town ecosystem development work has deepened to
relationship with municipality, industry, university and whole society.

Acknowledgment. The authors wish to thank the Regional Council of Häme for financial
support.

Fig. 5. Research centre connect digitally to stakeholders inside ecosystems, but also connect
ecosystems to each other’s
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Abstract. The recognition for tacit knowledge started in the early sixties and
since then companies and enterprises have been trying to acquire this important
type of knowledge to help them in decision making, support innovation, create
value, and thrive. Researchers have developed tools like interviewing with
valuable knowledge holders (experts) or storytelling techniques to help in
acquiring, codifying, and sharing information, knowledge and making processes
better. This paper presents a new holistic concept and model to integrate arti-
ficial intelligence applications for knowledge creation and retention. The model
presented is called the Intelligent Model for Acquiring and Retrieving Knowl-
edge (I-MARK). Integrating the artificial intelligence tools in knowledge
management applications for internal use in enterprises will advance the skills,
capability, and competence of organizational learning and support slow, inac-
curate and fuzzy way working human brains to be more proficient and accurate
in solving problems and decision making.

Keywords: Knowledge management � Tacit knowledge �
Natural language processing � Human-computer interaction

1 Introduction

Language is the most significant discovery the human mind has ever known. Our
knowledge has grown enormously since then based on that ability to express and share
what we learned while observing or through experiences. Using language to support
human mind functions has led to a better understanding of our surroundings and faster
learning processes and storing what we know in a written form helped to transfer that
knowledge through generations. It has been discussed and scientifically proven that a
baby in its first year is like a chimpanzee with the same age, before learning how to use
language to interpret and connect with other minds and have his own interpreted ideas.
Without the language, a full-grown human cannot practice thinking or innovations.
Words can help us imagine what we cannot see. Even when we do not speak, the
thoughts in the unconscious mind are formed from languages we developed from
interacting with society. With language availability, the need to organize what we know
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has raised, philosophers and scientists have always related to knowledge as justified
truths from beliefs and experiences.

Late in the 1950s scientists tried to build systems that could understand our natural
languages (i.e. English, French, Arabic) one the earliest successful programs was
SHRDLU, in M.I.T labs that could move blocks by making a dialogue with the
program. Today, Natural language processing (NLP), part of Artificial intelligence
(AI) subcategory, has hundreds of applications from machine translation to conver-
sational agents. Conversational agents, also known as Question & answering systems,
have been integrated into many enterprises to respond to queries from customers
mainly to provide better customer service or support feedback systems and surveys. It
can also have the ability to perform some actions with the right credentials.

1.1 Forms of Knowledge

The questions that matter in any workplace are What do you have to know, and how do
you need to know it, to make decisions and do your work? When we talk about
classifying knowledge based on how accessible, refined, and structured, there are two
basic forms of knowledge: Tacit Knowledge, the unrefined, unstructured and not
directly accessible and Explicit Knowledge, highly refined, structured, that can be
directly accessed. Tacit Knowledge is basically in the mind of knowledgeable people, it
carries the values and judgments, can be precepted in applied skills, capabilities,
competencies and habits. Most of Tacit Knowledge is practiced non-consciously where
one cannot tell all the reasons and motivations behind his/her decisions. The Explicit
Knowledge on the other hand, is known to be presented first in explicit form in media
(i.e. books, documents, videos). It needs therefore describable passive and active
learning to be captured into human brains. It is then in the beginning data or infor-
mation that turns through human perception and understanding into human knowledge.

1.2 Types of Knowledge

Knowledge was categorized through different classification. In 1993, Wiig [1] offered
four types of knowledge arranged according to complexity, increasing abstraction, and
aggregation. These are Factual, Conceptual, Expectational, and Methodological. Fac-
tual Knowledge is meanly proved chunks of information. Conceptual Knowledge is
concepts and perspectives based on available facts and data. It is the views towards
complex situations. Expectational Knowledge is linked with experiences, it is the
expectations and hypothesizes with cognitive involvement. Methodological Knowl-
edge approaches thinking and reasoning states in different contexts and strategies for
problem-solving or forecasting goals.

Looking to the dimensions of Wisdom Cube by Vanharanta and Markopoulos (see
Fig. 1) [2] where Aristotle’s work on knowledge and wisdom, technical knowledge
(Methodological) and theoretical knowledge (Conceptual) scientific knowledge (Fac-
tual) and practical knowledge (Expectational) have taken a place and emerged, and
how these knowledge flow consciously and unconsciously in the workplace on the
individual level and will be reflected on the organizational level (i.e. project man-
agement), yet this knowledge will not necessarily be stored in the organizational
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memory and when individuals leave for different reasons the company lose the tacit
part of this knowledge.

1.3 Importance of Storytelling

Storytelling is a rich source of tacit knowledge and humans are storytellers by nature,
they tell stories every day and, in every story, there are some chunks of knowledge
hidden between the lines. Stories contain values, experiences and lessons learned from
professional careers and events. In an experiment conducted by Whyte and Classen [3]
to confirm the usefulness of the storytelling practices in enterprises, project and per-
sonal stories were among the highest type of stories that were shared and proved that
scripting stories can bring many benefits to the enterprises.

1.4 Interview Techniques

Interviewing sessions have many styles and the interviewer should have specific skills
to make the sessions more efficient. The interviewee (i.e. expert) must also have
specific skills in order to tell what they know.

Interviews as a tool to capture tacit knowledge is another way to seek information
and knowledge with a prepared list of questions (i.e. open questions or closed
questions).

1.5 Challenges and the Need for Smart Systems in Knowledge Retention

The challenges in these two techniques are that although employees can be trained to
practice them, bias based on age or race or gender can happen during the face to face
sessions and affect the quality of knowledge. Misunderstanding is also an obstacle that
arises and makes barriers against interpreting the knowledge correctly to codify it.
Confidentiality of information is another challenge in the era of digitalizing business to

Fig. 1. Wisdom Cube [2]
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keep information secure and prevent any unauthorized access to knowledge resources
inside any enterprise.

“To improve, we must continually acquire and create new knowledge – we must
learn –and put it to use! This applies equally to us as individuals and to our orga-
nizations” (Wiig [1], p. 180). It has been questioned how we bring all levels of the
enterprises to interact with knowledge in a dynamic way? Encouraging everyone to
contribute what they know and support other’s progress to grow? How we know the
best knowledge and spread it for better performances? How we make our knowledge
complete.

2 I-MARK Model

2.1 General Description

I-MARK Model (see Fig. 2) has three main components that work together to support
the user either to retrieve knowledge or to acquire knowledge. The first component is
Human-Computer-Interaction (HCI), the interface to the system where machine
learning and natural language processing are used to generates text from data (cf.
Natural language generation) and be able to understand (cf. Natural language under-
standing) – metaphorically for the ability to take actions based on the context or reuse
this information or knowledge – human language to make successful interview sessions
or to response to questions being asked. The second component is the database where
information and chunks of knowledge that were collected successfully in interviews
sessions are stored. I-MARK has two types of databases; the typical databases and
knowledge bases, in the next pages these two types will be briefly explained. The third
main component is Knowledge discovery in databases (KDD), it works to discover the
patterns and information are insightful.

I-MARK © 2018 Yehya Soliman

Fig. 2. I-MARK Model

144 Y. Soliman and H. Vanharanta



2.2 The User

The model meant for all members of any enterprise. Wiig [1] categorized the profi-
ciency level of employees into seven levels based on what they know and how they
perform in their enterprises and how they can contribute to Enterprises knowledge
(Fig. 3). All levels from ignorant (totally unaware) to grandmaster (who has the wis-
dom) need to have access to the knowledge they need, either to learn and practice the
knowledge or to update their knowledge [4]. The seven levels of employees according
to Wiig are:

1. Ignorant: Totally Unaware. Does not know that he does not know.
2. Beginner: Narrow awareness, little knowledge and unskilled.
3. Advanced beginner: Aware of the knowledge, incompetent but have developed

skills cannot work alone.
4. Competent performer: Developed more understanding and can sort out certain tasks

alone in narrow areas of knowledge.
5. Proficient performer: Knowledgeable with high skills and experiences.
6. Expert: Highly proficient in certain areas and know about other areas, can provide

leadership.
7. Master: Highly expert in many areas and can teach about many domains.
8. Grandmaster: Master with wide recognition, have the wisdom.

2.3 HCI

I-MARK aims to use the conversational agent’s ability to respond to human languages
and store and retrieve data to make sessions with different management levels to
acquire knowledge and ask questions to fill certain gaps or deficiency in the enterprise’s
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knowledgebase. Simulating the interview techniques with I-MARK can prevent biases
that can occur and affect the quality of shared knowledge during the sessions. Bias
based on race, age or gender is one of the challenges for a successful interview. It will
reduce the chances of misunderstanding because of ambiguous words as the system can
have the ability to match different words with the same meaning to make it easier to
recall this chunk of knowledge with synonyms.

2.4 Databases

There are two types of databases in the I-MARK model, the typical database, and
knowledgebase:

(1) The typical database that has data stored and categorized (mainly rows and col-
umns and mostly quantitative, but not limited to that type only)

(2) Knowledgebase that contains information and knowledge in many forms (i.e.
documents, Q&A, media) organized in wider relations and linked with more than
one category.

Reports, training manuals, and prepared knowledge repositories are considered as a
passive way of communication to transfer knowledge. Some of these repositories are
stored in knowledge base systems. I-MARK can transform these documents into a
more active state through machine comprehension and natural language understanding.
Typical databases main purpose in the model is to support the KDD component in the
model for new insights and explicit knowledge to be stored in Knowledge bases for
retrieval.

2.5 Methods

The model should be implemented with the support of some AI algorithms that will
support the preferred results and integrate with enterprises’ systems: Machine com-
prehension: AI tools that answer natural languages questions from particular text or
document [5, 6]. Generating questions: Supervised learning for automatic generating
questions [7, 8].

KDD processes: [9, 10] (see Fig. 4)

1. Selection: Data are set for cleaning to remove noise and unreliable data.
2. Processing: Exporting relevant datasets to the task.
3. Transformation: A stage where data will be transformed to appropriate forms for

mining.
4. Data mining: Searching for patterns in data.
5. Interpretation: Reviewing the patterns to see what is important to the task and record

the results/refine the model to find better/different patterns.
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3 Conclusion and Further Research

I-MARK can be a livable element in the enterprise that will learn fast and help new hire
or people moving to a new role to gain knowledge faster. It can save time asking
repetitive questions and release experts from answering the same question repeatedly
about the processes or the best practices. It can reduce the daily emails sent.

The “mix of disciplines” that can release the tightness with problem-solving and
allow mutual benefits. Integrating KDD processes in this model will boost the
understanding of the acquired knowledge chunks in machine learning algorithms.
Moreover, it will support experts and masters to create new knowledge that will be
acquired again in a circular process.

I-MARK can also overcome the challenges of keeping knowledge updated and
useful by setting an expiration date for a topic to be discussed and reviewed in the next
sessions to validate the information in the database or update it.
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Abstract. Major scale strategy transitions seems to fail in most cases. Former
researches shows that there has been large amounts of efforts to develop and
study strategy formulation, but strategy implementation has been left with minor
interest. This article focuses to strategy implementation from obstacles per-
spective. Article binds obstacles, actions and phases in strategy implementation
to one holistic concept and provides ground for future research. Approach is
integrating leadership, management and time management matters to change
management in strategy implementation. Article highlights the responsibilities
of top and middle management.

Keywords: Change management � Strategy � Implementation � Obstacles �
Responsibility

1 Introduction

Reason for this paper is author’s recognition that following story often describes the
situation in organizations and especially in case of major changes. The story is called to
four people named Everybody, Somebody, Anybody and Nobody, and it is told in
many different organization development events around the world. “There was an
important job to be done and Everybody was sure that Somebody would do it. Anybody
could have done it, but Nobody did it. Somebody got angry about that, because it was
Everybody’s job. Everybody thought Anybody could do it, but Nobody realized that
Everybody would not do it. It ended up that Everybody blamed Somebody when
Nobody did what Anybody could have.” It is good and amusing story, and it contains
great pieces of wisdom. It describes the situation of gaps of responsibility between
actors and belief that there is something, that anybody could do and therefore it is not
interesting thing to do. This seems to be also the story of strategy implementation. Even
that there is solid proves that meant strategy transitions are rarely successful by the
implementation failures, this issue is less studied than strategy formulation i.e. not
interesting to do.
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2 Strategy

The term strategy is probably one of the most used words in management domain. It
also is probably one of the most abused one. Many leaders and followers has been in
the situation where discussion has been roaming around strategy formulation or
implementation but there has not been common picture on which the discussion
actually is meaning. Strategy is defined with many different ways in different domains.
In Game Theory, strategy represents the set of rules that is to govern the actions of the
players. In military domain, strategy is defined by von Clausewitz [1] to “the
employment of battles to gain the end of war” or by Liddell Hart to “the art of
distributing and applying military means to fulfill the ends of policy” [2]. These def-
initions are pointing to same direction as the latter made definitions in management
domain.

Chandler defined strategy to “the determination of the basic long-term goals and
objectives of an enterprise, and the adoption of courses of action and the allocation of
resources necessary for carrying out these goals” [3]. Mintzberg [4] pointed that
strategies are formulated to set direction, focus effort, define or clarify the organization,
and provide consistency or guidance in response to the environment. Porter [5] added
more emphasis to competition and environment which company is acting by stating:
“The essence of formulating competitive strategy is relating a company to its envi-
ronment.” Porter also detailed it to: “Broad formula for how a business is going to
compete, what its goals should be, and what policies will be needed to carry out those
goals” [5]. From the definitions of strategy, we should not forget the Peter Drucker’s,
widely known, first strategic question what top management should ask: “What is our
business?”, and his advice that top management should “Make sure it is carefully
studied and correctly answered” [6]. Combination of Drucker’s and Chandler’s work
was made by Andrews [7] “Strategy is the pattern of objectives, purposes or goals and
major policies and plans for achieving these goals, stated in such way as to define what
business the company is in or is to be in and the kind of company it is or is to be.”

Despite all of these different definitions, there are no exact and unambiguous,
commonly agreed definition for strategy. E.g., there has been quite harsh critique
between strategy experts and scholars, as seen in Ansoff’s article discussing Min-
tzberg’s ideas [8]. This is quite typical situation in social sciences and the end “truth”
may never be revealed. Only guarantee is that more clarified and detailed definitions
will occur. Nevertheless what definition would be, strategy is something that organi-
zations will formulate in never ending rivalry or reach to better performance and
results. In this paper, definition to strategy is taken from Mintzberg and it is typically
utilized in common terminology, as a “plan” [9].

3 Strategy Implementation

Peter Drucker has said that: “Plans are only good intentions unless they immediately
degenerate into hard work” [10]. There is a saying at least in Finland, that: “Well
planned is half done.” However, nowadays it is more often changed to form “Well
planned is not yet even started.” This new formulation of old saying and Drucker’s
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statement are well indicating the fact that plans are worthless without impact. As this
paper is handling strategy implementation and responsibilities in implementation
process, it doesn’t consider how the strategy formulation process is done or which
approaches are utilized in formulation. Strategic planning process typically involves
different stages form analysis to strategy plan distribution. There are several different
approaches for starting point of strategic planning from top-down to bottom up and
from strategic resources to market driven approach. No matter which strategy formu-
lation approach is utilized there seems to be huge difficulties especially in imple-
mentation of the strategy.

Hrebiniak [11] stated: “Formulating strategy is difficult. Making strategy work –

executing or implementing it throughout the organization – is even more difficult.”
Strategy implementation has received less interest in research than strategy formulation
and strategic planning [12–15]. Suggested reasons for this are that strategic imple-
mentation is less glamorous than strategy formulation, belief that everyone can do it, it
is not easy to limit where it starts and ends and there are only few conceptual models to
do it [16]. Former strategy textbooks are also handling implementation as organiza-
tional structure and systems adjustment (cf. Galbraith [17], Hrebiniak and Joyce [18],
Higgins [19], and Pearce and Robinson [20]) and hence it is not highlighted as much as
implementation. This process, which contains only two elements formulation and
implementation, is nowadays set under scrutiny and critiqued. E.g. Kotter [21] intro-
duced his well-known model for “strategic fitness” and emphasizes continuous work
between formulation and implementation. This question towards the nature of strategy
is also heighted before. Chaffee [22] recognized three different natures of strategy: First
one is linear strategy, which is linear process of formulation and implementation and
focus is in organizations plans and it’s goals. Second is adaptive strategy which is also
linear by nature of implementation, i.e. formulation first and implementation second,
but it recognizes that planning phase is more iterative and it adapts to environment
more and is more prone to resources and environment of the organization than goals of
organizations. Third is distinctive by its means to influence to the minds of stakeholders
and for reasoning the legitimacy and creditability of organization. Third one is called to
interpretive strategy.

Mintzberg [9] also recognized the problem of two-phase strategy process. He
differentiated intended, unrealized, deliberate, emergent and realized strategy from each
other’s. No matter which approach or how many phases or iteration rounds there may
be in chosen strategy process there still always be implementation, either in the end of
the process or many times in process. In any chosen way, we have to remember the
Drucker’s statement that plans (strategies) need impact. After all, strategies are meant
find out that organization’s “distinctive competence” by Philip Selznick [23], find the
“Blue ocean” [24], “Competitive advantage” [5], “shared value” [25] or any other
desired things or situations, it have to be put into work i.e. be implemented. If it is not
implemented, nothing will change. Therefore, we cannot disregard the problems in
implementation process. We might say that good strategy is to guarantee that “we make
the right things”, and good implementation process ensures that “we make the things
right”.
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3.1 Strategy Implementation Obstacles

Most of the larger changes in strategies seems to fail from the perspective of intended
impact versus actual results. Kotter [26] based his change management, or change
leading, model to this recognition. Jansen [27] recognized that despites that 80% of
leaders felt that their company is good at strategy formulation only 44% are good at its
implementation. Results of the same study shows that only 2% felt that they will
achieve their strategic objectives. At least two-thirds of objectives were achieved only
in 10% of organizations and 54% of companies achieved less than half of the objec-
tives. One survey pointed that 57% of companies were unsuccessful at executing
strategic initiatives over the past three years, when asking their senior operating
executives [28]. Strategy implementation efforts fails with estimates between 30 and
70% [29, 30]. “Classically somewhere in the range of half of all ideas described in
strategic plans never see the light of day” [31]. Similar researches and studies, with
different perspectives, are done formerly, but the results remain same. Therefore, it is
crucial to figure how these obstacles for strategy implementation could be avoided.
This paper scrutinizes the failures from implementation point of view and gathers the
obstacles and possible actions to conceptual model.

Research for the obstacles in strategy implementation is done, but not in large
amounts. Aaltonen and Ikävalko [32] found that lack of two-way communication, top-
down and bottom up, is an obstacle. Two-way communication is needed to ensure
peoples’ understanding about desired strategy and changes it brings to organization.
They also highlighted the role of middle managers and their communication skills in
their results. Study [32] addressed importance structured implementation process, sys-
tem to derive work related objectives from strategy and system for compensation to key
issues, and therefore lack of them are considered to be obstacles. Allio [33] composed list
of obstacles and emphasized six main issues as following: Peoples’ need to get back to
real job, inability to translate ideas to actions, no reward in sticking in implementation/
strategy, losing the track/inability to monitor actions, lack of responsibility i.e. every-
body is responsible/nobody is responsible and plans lose their relevancy. Hrebiniak [11]
concluded that top 5 obstacles in strategy execution are: (1) inability to manage change
effectively and overcome resistance to change, (2) poor or vague strategy, not having
guidelines or a model to guide strategy implementation efforts, (3) poor or inadequate
information sharing among individuals/units responsible for strategy execution, (4) try-
ing to execute a strategy that conflicts with the existing power structure and (5) unclear
responsibility or accountability for implementation decisions or actions. Cândido and
Santos [34] did perhaps one of the most thorough reviews that have been done in last
years. They reviewed research papers from EBSCO Host Research Database and
gathered dataset of 65 identified obstacles from former researches. In their research, they
grouped these obstacles to 14 different domains as following: leadership, time available,
communication and perceptions, reluctance to change/fear of loss, behavioral diagnosis,
people’s skills/training, participation/involvement, culture and climate, structure, change
extension/projects/short-term wins, coordination, resources, performance management
and external events. Cândido and Santos [34] also introduced that obstacles are con-
nected to each other’s. As a conclusion, it might be said that there is feasible amount of
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scientific knowledge that we could draw a picture that large number of obstacles are
identified in strategy implementation.

3.2 Change Management and Strategy Implementation Process

Change management has been one of the “hot” research topics in past decades. Reason
for this is easy to understand, fast changing world. There is no status quo in the world
even that there can be status quos found in organizations and peoples’ minds. Pettigrew
and Whipp [35] argued that there is no universal rules to be utilized in change man-
agement and leadership. Despite their argument several different approaches and
concepts has been introduced during the years for organizations to follow. Kotter [21,
26], Beer and Nohria [35], Garvin and Roberto [37], Levy and Merry [38], Kanter et al.
[39] and Luecke [40] to name a few. Todnem [41] made good comparing for Kanter
et al.s’ [39], Kotter’s [21, 26] and Luecke’s [40] models and it shows quite clearly that
that from upper level point of view models are rather similar but they complement each
other’s. All of these approaches provide well-argued upper level guidelines for orga-
nizations to follow in organizational change. Problem lies in level of interest and details
regarding implementation. Even that approaches discussed above provide quite prac-
tical directions in overall change process they still are handling implementation in
rather abstract level.

Kaplan and Norton [42] provided their approach for “closed-loop management
system ”links between strategy and operations. They have five stages in their model.
Strategy development, strategy translation, plan for operations, monitoring and learn-
ing, and testing and adapting the strategy are the key stages. From operational point of
view, strategy translation, plan for operations and monitoring and learning are pin-
pointing the practical levels of strategy implementation. Authors [42] suggested that in
strategy translation first managers should translate strategy into strategic objectives and
measures that are clearly communicated to employees by combining these between
three to five strategic themes. Second, managers should observe how these themes
deliver benefits in different time periods for simultaneous value creation for short-,
intermediate-, and long-term processes. Third step is to integrate initiatives to portfolios
and dedication and authorization of resources for them. Norton and Kaplan [42] sug-
gest that every objective should not have independent initiative, but integrated one,
which should close the performance gaps. Responsibility for strategic themes should be
given to person(s) who have power enough to lead cross-functional objectives in
portfolio. In plan for operations, first thing to do is prioritizing the process improve-
ment projects with suitable process management and development approaches. After
prioritization of processes they should be deconstructed in order to find out critical
success factors and metrics, such way, that employees could focus to them in their daily
work. Dashboards for visible information should be utilized. Different plans, for e.g.
sales plan, are then translated to resource capacity plan. This resource plan is then
calculated to financial “dynamic operating and capital budgets”. For monitoring the
implementation, authors [42] suggest that three kinds of review meeting should be
assembled: operational review (weekly or with shorter intervals), strategy review
(monthly) and strategy testing and adapting (annually or quarterly).
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4 Influence, Power, Personal Traits and Responsibilities

Manager’s, and all employees, possibility to influence to organization is dependent on
two different dimensions. One dimension is the organizational position, i.e. how high a
position does the person possess and how much management system gives freedom for
that position. The other dimension is the level of leadership, or charismatic level,
introduced by Maxwell [43]. Figure 1 illustrates an influence matrix that presents these
two dimensions. The organizational position is quite a clear concept. Therefore, it is
enough to say, in most cases, that the higher position you have, the more power you
have to make things happen. Position names in Fig. 1 are for demonstration purposes
only. The power of the influence grows when moving to the right on the x-axis. The y-
axis consists of reasons why people follow the leader. Y-axis levels also represent the
efficiency of the leadership and how eagerly people follow the leader. People’s
eagerness to follow and the efficiency of leadership grow when moving up the y-axis.
In general, irrespective of which rights are given to which leader, in specific companies,
it can be observed that a department manager on leadership level four (blue shaded
area) has more influence on the organization than the CEO who is on the first lead-
ership level (red shaded area).

Managers, and all organization members, are in different situations and different
positions. Activities in strategy implementation are therefore different. Thus, their
responsibilities should reflect their possibility to influence. It is very useful to under-
stand that possibilities to influence to organization is not only dependent from hier-
archical position, but also charismatic leadership when issuing the responsibilities in
strategy implementation process. These issues are also expressed as for the need of
leadership and management capabilities and skills are highlighted in many former
researches and approaches e.g. Kotter [21, 26], Luecke [40], Nadler and Tushman [44],
Kanter et al. [39], for winning the “hearts and minds”.

Issue of power is raised in different researches and approaches. Radomska [45]
concluded that “Competent delegation of decision-making power to leaders from

Fig. 1. Influence matrix
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different levels of the organizational structure” and “Clear segregation of powers by
appointing a person or a special team, whose task will be to monitor and coordinate
the strategy implementation process.” are most important in strategy implementation.
Norton and Kaplan’s [42] notation for strategic theme leaders as senior executive and
Kotter’s [26] guiding coalition means person(s) with enough power and accountability,
Tichy and Ulrich [46], Cameron et al. [47], Johnson [48–50], Nader and Tushman [44],
Harris and Ogbonna [51], Sirkin et al. [52], Stadler and Hinterhuber [53], Hrebiniak
[11] delivered the question of power, or lack of it, as key role in strategy implemen-
tation. Hence, it is quite clear that people involving in strategy implementation should
have enough organizational power to execute needed operations and actions.

Personal traits are highly affecting people’s actions and performance. Berglas [54]
divides the personal traits of time abusers into four main categories: perfectionist,
preemptive, people pleaser and procrastinator. Perfectionists are people who are afraid
of letting even completed work go. They are trying to reach unrealistic objectives and
excellence in their work. These self-made requirements of perfection delay the progress
of work or even keep others hostage to the perfectionist’s schedule. Preemptives are
people who have an obsession about the early completion of tasks and assignments.
They are trying to achieve a feeling of control by getting everything ready as fast as
possible. People pleasers are persons who cannot say no. They will take more and more
responsibility for different issues. The result will be that they are not able to accomplish
their work and start delaying everything they are involved in. Procrastinators are people
who postpone task initiation and, in the worst case, even undermine their own work. In
order to delay, procrastinators might use the sentence: “I’ll do that as soon as I get
monkey off my back.” By undermining their own work, they might find several reasons
why the achievement or result of the work is not better, when the reasons are actually
self-made or at least largely exaggerated [54]. To this Berglas’ list personal trait named
to “optimistic planning personality” should also be added. People seemed to be
characteristically optimistic towards schedule predictions and this optimism will be
multiplied if there is new technology involved. People tend to concentrate on their own
planning forward rather than utilizing already known information and “outsiders’”
experiences from past of incorrect predictions and schedules. Optimism in plans is
higher if there are political or commercial pressures or there are financial incentives
promised for the quick accomplishment of the task. If a person also has the tendency
for procrastination, an optimistic prediction is even more likely. Strong goal-orientation
might also have its costs in the preciseness of judgment capability. Affinity to details is
also found to affect, so that scheduling is made in too optimistic a way. The more
details and accuracy in the plan will make more error in the schedule [55].

When combining all these needs and point-of-views it could be concluded that the
person(s), who will be appointed to, no matter which, position(s) in strategy imple-
mentation are in huge responsibility and the odds are against the person. Actually,
when thinking the nature of strategy implementation, it also could thought, that isn’t
people who is not involved in strategy implementation. Alternatively, if there is,
strategy implementation is not succeeded.
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5 Results and Discussion

Combination from obstacles in different implementation phases are integrated to
actions and responsibility levels in Table 1. Responsibility is given with different
combinations. TM means top management, MM middle management and FL frontline
i.e. executive workers. Combinations are also used. Combinations means that these
levels should contribute into those certain actions in that phase. These results are not
meant to be recipe for success but more guideline and concept for tackling the obstacles
in implementation process. Purpose is to create awareness towards formerly identified
obstacles, at which phase they should be reacted, and what may be the concrete actions
for handling the problems. Actions are combined from articles cited in this paper and
enhanced by lean and other methods.

Table 1. Integration of strategy implementation level, obstacles, responsibility and actions

Phase Obstacle Responsibility Actions

Strategic
objectives and
measures to
tactical level

Poor choice of introducing
change

TM Create a vision and a
common direction. Create
sense of urgency

No participation or middle-
management commitment

TM Empower Middle
management. Find shared
value

Choosing edicts or plan
without receptivity

TM-MM-FL Assessment of shared value
or at least lowest common
denominator. Clarify
measures and how they can
be influenced

Communication Selective attention towards
information (prone to isms)

TM-MM Be brutally honest. Question
the beliefs. Utilize triple loop
learning or similar method

No anticipation to potential
problems

TM-MM Question the optimism.
Identify optimistic planning
personalities. Create “what
if?” and worst-case scenarios

No sincere dialogue about
conflicting aspects and
obstacles

TM-MM-FL Be brutally honest. Map
these openly

No sharing of interpretation
of plans

TM-MM-FL Clarify terms and means.
Speak the language that
everybody understands

No knowledge of internal
opinion

TM-MM-FL Make organizational analyze
of opinions. Identify the
opinion leaders

No two way communication TM-MM-FL Provide real possibility to
discuss. Utilize Catchball
method or similar

(continued)
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Table 1. (continued)

Phase Obstacle Responsibility Actions

Combination to
themes

Fear that change will upset
current balance of power
between groups or units

TM Clarify shared value. Create
incentives system. Ensure
workplaces as much as
possible

Themes against existing
power structure

TM Authorize positions and
persons. Build prestigious
steering group. Identify
opinion leaders

Tradition bound, paradigm
persistence

TM-MM Separate from the past.
Create sense of urgency

Dividing value
creation for
different time
periods

Strategic drift TM Stick to the plan. Sometimes
you’re ahead and sometimes
behind. Review strategy
systemically but between
reviews be persistent

Extension of change, number
of people and units

TM Stick in the reasonable plan
even when everything looks
very bright. (Don’t be pre-
emptive)

Internal problems that were
not anticipated (e.g. over
optimistic expectations
towards stability in personnel
etc.)

TM-MM Identify personal traits and
avoid their affect. Don’t try
to deliver 100% performance
in change

Short time available for
change, excessive speed of
changes

TM-MM Identify personal traits and
avoid their affect. Be aware
of organization’s true
performance level

Initiatives to
portfolios

No participation or middle-
management commitment

TM Commit the middle
management with
empowering and shared
value. Utilize Catchball
method or similar

Tradition bound, paradigm
persistence

TM Separate from the past
Create sense of urgency

Fear that change will upset
current balance of power
between groups or units

TM-MM Assessment of shared value
or at least lowest common
denominator. Clarify
measures and how actions
are connected to measures

(continued)
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Table 1. (continued)

Phase Obstacle Responsibility Actions

Resources and
authorization

Structural changes that were
not required or in excess

TM Analyze true need of structure
change. Resist urge for
“change because of chance”

Lack of strong power
coalition pro-change

TM Authorize positions and
persons. Build prestigious
steering group. Identify
opinion leaders

Limited available resources TM-MM Be sure of organization’s true
performance level. Identify
personal traits and avoid their
affect

Resources committed to past
decision

TM-MM Analyze processes and work.
Gave up or finish obsolete
work before you add new
ones

Withdrawal of resources TM-MM Stick to the plan. Sometimes
you’re ahead and sometimes
behind. Review need of
resources systemically but
between reviews be persistent

No empowerment TM-MM Clarify shared value. Utilize
Catchball method or similar.
“Free” people to do new

Prioritizing Conflicting organizational
priorities

TM Build prestigious steering
group. Find lowest common
denominator. Prioritize
clearly

Extension of change, number
of people and units

TM-MM Stick in the reasonable plan
even when everything looks
very bright. (Don’t be pre-
emptive)

Too many initiatives under
work at same time

TM-MM Prioritize and check suitable
amount. Utilize e.g.
Catchball method

Process
management

Hijacked processes TM-MM Based on the strategic
objectives, define objectives
for key processes

Control/rewards system
reinforce paradigm and status
quo

TM-MM Decompose tactical
objectives and key objectives
into operating targets
established for the executive
personnel. Introduce a
system of incentives for the
corporate strategy
implementation

(continued)
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As seen from the Table 1 it is in early phase of larger research for change man-
agement and strategy implementation. It still points out some clear things to focus in
order to avoid troubles in strategy implementation. One of the key points are that
strategy implementation is holistic matter and it should penetrate all levels in organi-
zation. Middle managements role seems to be crucial. When scrutinizing the Table 1,
leadership and management methods for firm and clear task decomposing and

Table 1. (continued)

Phase Obstacle Responsibility Actions

Inadequate feedback and
learning

TM-MM Measure all objectives.
Utilize e.g. triple learning
loop

Deconstruction Strategy efforts against
existing power structure

TM Authorize positions and
persons. Build prestigious
steering group. Identify
opinion leaders

Habits, ow tolerance for
change, reluctant to let go

TM-MM-FL Decompose tactical
objectives and key objectives
into operating targets
established for the executive
personnel

Critical success
factors and
metrics

No incentives for strategy
implementation

TM-MM Measure all objectives.
Utilize e.g. triple learning
loop. Introduce a system of
incentives for the corporate
strategy implementation

Employees
everyday work

Personnel attention distracted
from implementation, day-to-
day activities take all the
time, delays

TM-MM-FL Decompose tactical
objectives and key objectives
into operating targets
established for the executive
personnel. Realize that
change can’t be done with
“left hand”

Visualization TM-MM Visualize metrics and
achievements. Utilize
dashboards and charts for
key indicators of local
process performance. Utilize
colors and comparative
visualizations

Plans to
capacity and
resource plan

TM-MM-FL Utilize e.g. Lean Cathcball
method

Resource plan
to budgets

TM-MM Utilize e.g. Lean Cathcball
method
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composing could be the key for better implementation. These methods will also
enhance the information flow between different organizational levels. The list is not
thorough and it is still ill structured. Following research should be done in order to
enhance the model. More wider integration for obstacles should be found. By adding
more obstacles found in former research picture becomes richer and provides more
solid ground for concept. Relations and interrelations between obstacles and actions
should be researched. May there be some key actions which could lessen the number
and magnitude of obstacles more easily than other actions? How these actions could be
integrated to strategy planning and implementation processes so that obstacles are
terminated?
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Abstract. The rapidly growing maritime industry of Southwestern Finland is
suffering from lack of engineers. Industrial Management Engineers including
Sales Engineers have technical knowledge and commercial competencies as
well as management and soft skills, which are all fundamental for the maritime
sector. However, it takes rather long time before a graduated engineer will be a
productive worker for the company. A solution to getting the students faster
operational into the companies is to deepen cooperation between higher edu-
cation and industry during the studies and increase workplace based learning
following the examples available in e.g. Germany and France. The authors
present a new approach of academic-industrial cooperation in education in
Finland which is developed in the frame of the project ‘RADICAL - Filling
Skills Gaps in Blue Industry by Radical Competence Boost in Engineering VET
(VET: Vocational Education and Training)’, co-funded by the Erasmus+ pro-
gram of the European Union.

Keywords: Higher education � University-Industry cooperation � AASE �
Dual degree study program � Sales engineering � Blue industry

1 Introduction

The European (EU-28) maritime technology industry is the leading global region in
terms of aggregated production value, with a calculated value of 112.5 billion Euros
[1]. The European maritime technology industry employs over 500,000 people [2]. The
European maritime technology industry is crucial for the economy and employment in
Finland where around 30,000 people were employed and 8 billion euros’ annual
turnover was generated in 2014 [3], which is about 3.5% of Finland’s GDP [4]. The
main challenges are that increased success in business and the complexity of the
products have created additional demand for highly skilled staff. Therefore, a large part
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of the industry is suffering from a scarcity of skilled personnel and this is a restriction to
growth. Industrial Management Engineers including Sales Engineers have technical
knowledge and commercial competencies as well as management and soft skills [5],
which are all fundamental for maritime sector. The challenge is to increase the speed of
getting students operational to companies to support the needs of the maritime cluster.

After a brief description of the RADICAL project objectives, the article describes
the steps of developing the ENGINE and the mentoring model, which are critical to
ensure the success of the ENGINE model to be launched in 2019 at Turku University
of Applied Sciences (TUAS).

2 RADICAL Project Objectives

In 2017, four members of the Academic Association of Sales Engineering (AASE),
together with industrial and institutional partners, submitted the proposal ‘RADICAL -
Filling Skills Gaps in Blue Industry by Radical Competence Boost in Engineering
VET’ project under the coordination of Turku University of Applied Sciences (TUAS)
which is currently funded by the Erasmus+ program of the European Union. The article
presents a new educational approach in Finland – the possibility of making a bachelor’s
degree through workplace based learning – so that almost half of the studies will be
performed in industry.

The RADICAL project can be seen as a fundamental reformation of the industry-
Higher Education Institution (HEI)-student cooperation in Finland. The project offers a
new model for students and professionals in the career path towards new and better
jobs, especially in the Blue Sector of Southwestern Finland. The core of the ENGINE
(Engineering Innopeda Education) model developed in the RADICAL project is a new
regional implementation model for post-secondary engineering education supported by
a business mentoring model. The objective is to provide high quality combination of
higher education and work-based learning, leading students to have both a full bach-
elor’s degree and in-depth practical experience at the workplace.

3 Towards Higher Education–Industry Education
Cooperation in Finland

There has been a lot of interest, studies and projects towards Higher Education (HE)-
industry cooperation in Finland already before the RADICAL project.

In a study carried out by the University of Helsinki in 2009, 58 companies and
organizations from southeastern Finland were interviewed to find out their readiness to
higher education cooperation through workplace learning in a similar way as the existing
apprenticeship in vocational education. There were several positive findings from the
research, e.g. that students would learn sooner how to operate in actual working life and
that cooperation between companies and educational institutes would be more proactive.
Companies requested a clear framework or model for the workplace learning [6].

Haaga Helia University of Applied Sciences has also carried out a project to
develop a HE apprenticeship model mainly for the continuing studies in southern

164 R. Jaskari et al.



Finland in 2007–2009. In this model, the learning was based on development projects
carried out at the company. Important elements are combining theory and practice, and
the request for a mentor at the workplace to support the learning process. Even though
the main point of view is the lifelong learning of the student, the report also emphasizes
the benefits to the company, which will receive e.g. new knowledge and can utilize that
in its development. This model also introduces a learning network, where the educa-
tional institution will facilitate a learning forum among the participating companies and
students. This will enable sharing knowledge among companies, from mentor to
mentor, student to student, and between HEI and companies [7].

TUAS participated in 2015–2017, together with 13 other UAS in Finland, in a
project called “Verkkovirta”, financed by the European Union via the European Social
Fund. The objective of the project was to create new forms of studification, a model to
learn in collaboration between higher education and workplace. Studification means
ways for earning study credits from student’s daily work. Studification of work is
described to be a relatively new, alternative way of studying at UAS where learning is
brought from the UAS to the workplace. Competences gained by working are con-
nected with the knowledge basis of each substance. The project material explains that
work studification will have a positive impact on the student’s professional develop-
ment, study progress and graduation [8]. The studification has been started gradually
also at TUAS. TUAS mentions it in its degree-regulations “Recognition of Compe-
tence”, a concept enabling the possibility to include workplace learning as part of the
degree. The competence to be recognized must meet the competence objectives of the
study modules or courses. The student must demonstrate the competence gained at the
workplace. The student can be assigned complementary or reflective tasks related to the
accreditation. The student can perform the demonstration in several ways and it will be
graded with the same scale as other students.

All three examples above show that there is a very positive and clear direction for
creating the ENGINE model to Southwestern Finland. To further emphasize the need
for such a model, the Federation of Finnish Entrepreneurs has recently made a proposal
to bring the apprenticeship model to bachelor level post-secondary education [9].

4 Higher-Education-Industry Cooperation Outside
of Finland

Germany has a long-term history of the so-called dual, related to different learning
locations, education system. It combines practical training in a company and vocational
training in a vocational school. At the beginning of the 1970s, this system was
transferred to the academic system and has considerably grown during the last decade.
While only 41 dual study courses were listed in 1996 [9], at the end of 2016 Ger-
man HEI offered 1,592 dual study programs with more than 100,000 students and
47,000 cooperating companies [10].

This large number of courses is characterized by a great diversity. However, for
first-degree programs, this diversity can be attributed to different study models,
Table 1, which can be distinguished mainly by two criteria [10–12]: The type of the
practical phases and the organization and interlinkage of academic and practical
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training phases. For the first and third model, practical training phases during non-
lecture periods complete the model. A similar distinction is possible for postgraduate
study programs. Often, combinations of different models during different study phases
are integrated in the pedagogic programs.

The strong growth of the dual study programs in recent years has been largely driven
by the practice-integrated study models, which have raised from 395 in 2011 to 805 in
2016. In the same period, the amount of apprenticeship-integrated models has only
increased from 447 to 565 and has even been decreasing since 2014 (592). Also, mixed
study programs have become more familiar (37 (2011) to 222 (2016)) [11]. Thus, the
practice-orientated study models and mixed models gain more and more importance in
Germany. Nevertheless, not taking into account universities of cooperative education
(including Baden-Wuerttemberg Cooperative State University), which are classically
practice-orientated, the amount of apprenticeship-integrated programs (537) is still
significantly higher than practice-orientated models (442) and mixed models (217) [12].

With regard to the time models, the authors observe that at HEI, which offer similar
regular (non-cooperative) study courses, the majority of the time models are models
with internship/apprenticeship semesters. The same holds for apprenticeship-integrated
study courses. On the other hand, the block model predominates at private HEI, like
UAS of Bavarian Economy, and purely cooperative HEI, like Baden-Wuerttemberg
Cooperative State University.

The German and French project partners supporting the development of the
ENGINE model, UAS Aschaffenburg, ESTA School of Business & Technology Bel-
fort and UAS Hannover, bring a lot of experience with different models of cooperative
studies to the project. UAS Aschaffenburg offers apprenticeship-integrated as well as
practice-integrated dual study courses that include an internship semester and practical
phases during non-lecture periods (third model). ESTA Belfort has some kind of block
model, in which study phases alternate with practical phases of similar equal length
(second model) (see [13] for details of both study programs). The model of the UAS
Hannover combines weekly interlinkage (first model) until the end of the apprentice-
ship (first four semesters) with the third time model during the last three semesters.

Table 1. Organization and interlinkage of academic and practical phases of dual first-degree
programs in Germany (according to [10–12])

Type of
practical phases

Weekly
interlinkage

Block model Internship/apprenticeship
semesters

Apprenticeship-/
job-integration

UAS Hannover e.g. BachelorPlus DHWB
Heidenheim

e.g. “hochschule dual” in
Bavaria

Practice-
integration

Usually practical
phases without
reference to
curriculuma

e.g. UAS Bielefeld e.g. Hamburg UAS

aIn contrast to [10], study programs with parallel practical training periods or part-time jobs
phases without reference to the curriculum (so-called practice- or job-accompanying study
courses) are not counted as dual study course here.
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The weekly interlinkage consists of three days vocational training at the company and
three days per week at HEI and vocational school. This results in six days of practical and
academic education per week. Thus, the model is on the one hand very demanding for
the students, but on the other hand also very time-efficient. As a unique selling point,
students achieve an apprenticeship qualification and a 210 ECTS Bachelor of Engi-
neering degree in only seven semesters, the detailed study program is described in [12].

5 Preparatory Research in Southwestern Finland

The new ENGINE model only aims at revolutionizing the industrial implication in the
study program, but not the content that is identical to TUAS’ existing ‘Bachelor of
Engineering in Industrial Engineering and Management’. For this reason, the ENGINE
model’s pedagogic program is not subject of discussion here. Several questions have
been analyzed to get an overview about potential options for the new model, e.g.: Who
chooses the student and the company? Which scheduling between HEI and company
time? Which agreements are needed?

The starting point of the ENGINE model development were a benchmark of the
academic-industrial cooperation models used at the project partners’ HEI and in Fin-
land as described in detail in the previous chapter as well as in a recent article by
Schneider-Störmann et al. [13].

The next phase in the ENGINE model creation was interviewing selected regional
companies as potential partners of the learning model pilot and offer. After the com-
pany interviews, other stakeholders were also met and inputs collected. These included
e.g. the student counseling, UAS legal advisor and other staff members, RADICAL
project institutional members and the head of the regional apprentice office in Turku.

The research conducted during the 2nd quarter of 2018 by interviewing in total 14
companies within Southwest Finland (the 15th selected company did not want to
participate) completed the benchmark. TUAS researchers conducted semi-structured
interviews with company representatives. From the interviewed companies, five were
micro and small sized companies employing up to 50 persons, three were medium sized
companies employing between 51 and 200 employees, and six were large sized
companies employing over 200 employees. From the interviewed companies, seven
worked with manufacturing, five worked with designing and consulting and two with
engineering and services. Except of one, all interviewed companies welcomed interns
from different HEI in the past.

Choice of Companies and Students. The new model involves three parties, the
company, the student and the HEI. Today, HEI select their students using an existing
and generally well working application process. This application process does not
consider companies’ expectations or needs. In the future model, where companies shall
participate in the students’ training process, they must have a voice in selecting ‘their’
student. This can be optionally before, at the beginning or even after some months at
the HEI. Depending on the choice, HEI can use the existing application and selection
process or need to develop a completely new one involving company representatives.
When the companies choose their candidate, the HEI must ensure that quality and
access standards are respected. In all cases, the HEI must check that a student respects
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all access requirements to get the right to study, but the final choice for a student must
be in the responsibility of the company.

Choosing the right students for the right company can have a large impact on
success of the ENGINE model. During the interviews, five different options for the
selection process were presented, Fig. 1.

As can be seen from Fig. 1, option 1 got the most ‘good’ and ‘excellent’ evalua-
tions with 11 answers. Three other interviewees rated this option with ‘fairly good’.
None of the interviewees found this option not to be good. The least favorable option
was option 4, where HEI places students to companies. 11 interviewees rated it ‘not
good’ or ‘somewhat good’, while only three evaluated it as ‘fairly good’ or ‘good’, and
none of the interviewees rated it as ‘excellent’.

Scheduling the Studies. The benchmark of existing models in Germany and France
showed different systems. At the Duale Hochschule Baden-Württemberg (Germany)
students alternate between HEI and company every three month, in other cases students
spend three days per week at the HEI and two at the company, do their company
training during the periods without teaching or during several internships integrated
into the academic program (see Sects. 4 and 6). Depending on the organization of the
scheduling, a mix with traditional students is more or less easily feasible. If there is a
need to split ENGINE and traditional students, additional costs are engaged due to
doubled lectures and exercises.

The ENGINE model foresees studies combined with working phases following a
predetermined rotation schedule. Finding the most suitable model for scheduling the

Fig. 1. Evaluation of the five options for the student’s selection process by the 14 interviewees
(own graph).

168 R. Jaskari et al.



study and work periods can be the key to success of the model. The interviewers
presented seven alternatives to the companies with the same evaluation grid as for the
student’s selection process, Table 2. Thirteen companies answered this question.

The most suitable scheduling model was the one, where student first studies one
year at the HEI with the worktime split between HEI and company for the following
years. Ten interviewees evaluated this option with ‘good’ or ‘excellent’, while only two
found it to be ‘not good’ or ‘somewhat good’. Option 2 was rated worst. Ten inter-
viewees found this rotation option to be ‘not good’ or ‘somewhat good’, Fig. 2.

Table 2. Scheduling alternatives for the ENGINE model.

Number Alternative

1 The student studies the first year at the HEI, and worktime of the following years
is split between company and HEI

2 Students alternate each week with three days at the HEI and three days at the
company, making six working day week

3 Students alternate each week with three days at the HEI and two days at the
company, making five working day week

4 Students switch every week between HEI and company
5 Students switch every month between HEI and company
6 Students study three months at the HEI and three months in the company each

semester
7 Students follow the HEI schedule, from August to December at HEI and from

January to June in their company

Fig. 2. Evaluation of alternative scheduling options (own graph)
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One interviewee suggested an alternative model, where time-sharing between HEI
and company changes with the advancement of studies. According to this model,
students would spend 100% at the HEI in the 1st year, 75% in the 2nd year, 50% in the
3rd year and only 25% in their last year of studies.

Agreements. Companies must be involved in any case, as they shall hire the student.
An employment contract is therefore the absolute minimum of legal binding. However,
as the companies become responsible for teaching and respecting the rules of the
ENGINE model, they must also sign a cooperation agreement with the HEI. The
project partners consider that mixing up employment contract and cooperation agree-
ment with the HEI in one document is too complex and should be avoided for the
benefit of all three parties. Nevertheless, rules and a fallback solution are needed to
ensure a student can finish his studies even if his agreement with the company fails at a
moment.

The interviewers presented the following four options for evaluation: (1) the
contract is between the student and the company, (2) the contract is between the
university and the company, (3) the contract is between the student, the university and
the company and (4) the contract is between the company and the HEI and student is
having a working contract with HEI.

As a result, both options (3) and (4) got 7 positive evaluations (‘good’ or ‘excel-
lent’). The less interesting option seems to be (1) where the contract is only between the
student and the company.

Other Results. When studied about the possibility for the company to assign an
instructor for the student, eight interviewees responded this to have good or excellent
changes. Eight companies estimated the needed time resource allocation for the student
instruction as fairly good or good. Eight interviewees expressed the need of training
related to guiding the student in the company. Eleven interviewees want to have
meetings with the HEI on a regular basis: bi-monthly (five answers), twice a year (four
answers), no specific suggestion for meeting interval (2 answers). In addition, eight
interviewees said that the company will be able to provide required tools for the
student, and another eight felt that they would have good or excellent possibilities to
offer work life related assignments that support learning outcomes. Ten interviewees
expressed that the company has good or excellent possibilities to offer thesis work for
the student; eight interviewees were favorable for student’s extended exchange period
abroad, stating that this would fit their plans well or in excellent way. Ten companies
thought that separate non-closure agreements need to be concluded. Seven companies
announced that they would be willing to be part of the implementation of the ENGINE
model and two declared that they would not be interested in participating. The other
companies said that they would be interested in participating on a later stage or will
consider it while attending.

6 The ENGINE Learning Model

Based on all the inputs, a proposal for the main phases and elements of the ENGINE
model was created as explained below.
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Application Process. Students will be admitted to TUAS’ Industrial Management and
Engineering degree program through the normal application process and fulfilling the
admission criteria, at least in 2019. Currently, there is an emphasis in selecting students
based on their report cards and results in matriculation exam in the upper secondary
school, but the admission criteria for students coming from elsewhere than upper
secondary school are being developed. This may bring potentially more students
suitable for the ENGINE learning model. It is also possible for companies to send their
employees to study a degree within the ENGINE model. In practice this means, that a
student will start the first study year with the open TUAS study system, and after
successfully passing first year’s studies, the student can apply to become a degree
program student through a separate application process.

During the first study semester, 20 students (from approximately 80) can compete
to the ENGINE model through sending an application showing their motivation and
suitability for this kind of learning.

Matching of the 20 students and participating companies will be done in the
beginning of the first-year spring semester. The companies nominate a mentor.

Scheduling of Studies. ENGINE model students will study in the same pace as the
normal group, and the module timetable of TUAS enables this model well. During the
study semester, ENGINE students will stay 2–3 days at TUAS and 2–3 days at work
(totally 5 days/week). The student will get the academic basis from TUAS, and they
learn the practical part at the company almost simultaneously. During the two first
years, students will spend a majority of time at TUAS due to mandatory basic studies.
The student will carry out the annual practical training belonging to the degree program
studies at his company. Normally the annual practical training takes 7 weeks. Student’s
duties and responsibilities will become more demanding with the advancement of the
studies.

Agreements. Student and employer will sign a fixed-term employment contract. This
is similar practice to current vocational education apprenticeship contracts. Each
contract will be most probably done for one semester (+ summer period) or one year,
i.e. six to twelve months. Students get a salary according to the agreement, most
probably based on the experience of the student. The monthly salary will be formed
according to working hours during the study period, e.g. two days corresponding to
16 hours per week. A cooperation agreement between HEI and the company defines
roles and responsibilities of both sides.

Table 3 shows the structure of the ENGINE studies based on TUAS’ ‘Bachelor of
Engineering in Industrial Engineering and Management’ degree. It consists of 240
ECTS.1 Within the ENGINE model, it is possible to acquire 115 ECTS at the work-
place, including 30 ECTS for the three practical training periods (10 ECTS/study year,
typically during the summer break). This represents thus almost half of the studies.

1 European Credit Transfer System, 1 ECTS corresponds to about 25–30 h of student’s work.
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Learning Agreement and Evaluation of Learning. After matching student and
company, both parties will sign a learning agreement about the workplace studies. This
learning agreement mentions the relevant study courses and modules. The learning
objectives related to studies will be translated to a proposal for work content and
responsibilities. Student and company will jointly set up a “work plan” for the next
semester. The nominated mentor will follow the progress of the work plan with the
student in regular mentoring meetings. The actual work instructor at the company may
be someone else than the mentor.

TUAS will evaluate acquired learning results in close cooperation with a company
representative at the end of each semester. Evaluation will be done against both
learning objectives and knowledge of the process, methods, tools and theories. The
student can demonstrate his knowledge with selected methods, depending on the
course, e.g. by passing an exam, writing a report, doing an interview or making a
presentation. TUAS representatives will always give the final grade marks.

Mentoring Model. The ENGINE model is supported with a mentoring model. Each
company will nominate an experienced representative as mentor for the student. The
mentoring model has two parts: the mentoring relationship including meetings between
mentor and student, and the knowledge sharing workshops at TUAS. Before the
learning period at the workplace will start, TUAS will provide training about mentoring
and the ENGINE model to all mentors.

The mentoring relationship will have three phases: (1) start, (2) operation and
(3) closing. In the starting phase, the mentor and mentee will get familiar with each
other, agree on objectives for the mentoring, prepare a meeting plan and agree rules.
After each mentoring meeting, the student will write a diary for himself about the
discussions and results. In the closing phase, the partners agree about ending the
mentoring relationship and make conclusions.

TUAS will also organize workshops, “peer meetings” with students and company
mentors at least once per semester. The purpose of these workshops is to have

Table 3. Structure of the ENGINE studies

Study
year

Autumn semester Spring semester Summer

1st
year

Applying to ENGINE model Matching, mentoring starts, 5
ECTS ENGINE studies

Practical
training
10 ECTS

2nd
year

15 ECTS ENGINE studies 15 ECTS ENGINE studies Practical
training
10 ECTS

3rd
year

Exchange or IB 15 + 15
ECTS ENGINE studies

15 ECTS ENGINE studies Practical
training
10 ECTS

4th
year

15 ECTS ENGINE studies 15 ECTS ENGINE studies
(Bachelor’s Thesis)
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knowledge sharing, also tacit knowledge sharing, among all participants, building
knowledge and networking. The ideology follows the SECI model introduced by
Nonaka and Takeuchi [14].

7 Conclusions

The RADICAL project, co-funded by the European Union via the Erasmus+ program,
aims at introducing a ‘radically’ new learning model in Finland using large academic-
industry cooperation for learning.

The developed ENGINE model bases on long-standing existing experiences in
Germany and France, on previous experimentations in Finland as well as on interviews
with 14 selected potential partner companies. The ENGINE model’s academic program
is identical with TUAS’ ‘Bachelor of Engineering in Industrial Engineering and
Management’ degree program. Thus, this article discusses and defines organizational
aspects of the new ENGINE study program, such as the choice of students and com-
panies, the scheduling between HEI and companies, the necessary agreements and the
application and registration of students.

The first class of ENGINE students will start in autumn 2019, and future research
will show whether this new model will meet TUAS’ and companies’ expectations, or
whether adaptations will become necessary.
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Abstract. In line with the continuous growth rates in online retailing, the
competitive situation for retailers has intensified. In order to strengthen their
market position and exploit further potential, online retailers need to create a
strong customer experience. The objective of the paper is to analyze the cus-
tomer experience at the largest German online retailers with the aim of finding
out whether the main four segments (marketplaces, generalists, fashion, con-
sumer electronics) differ with respect to customer experience.
This study is based on extensive qualitative (focus groups) and quantitative

research (a representative sample of 1,000 German online buyers). The construct
“customer experience” was conceptualized and operationalized as a multidi-
mensional construct with five dimensions: customer’s cognitive, fulfillment-
related, affective, social and sensorial experience.
The data from the quantitative survey were analyzed using exploratory and

confirmatory factor analysis as well as a structural equation model. Looking at
the five individual dimensions, there are significant differences between the four
industry segments for four of the dimensions, namely cognitive, fulfillment-
related, affective and social customer experience. With regard to the sensorial
experience dimension, there are no significant differences.

Keywords: Customer experience � Cognitive dimension �
Fulfillment-related dimension � Affective dimension � Social dimension �
Sensorial dimension

1 Introduction

Customer experience is often considered the deciding factor when it comes to business
competition [1]. The need to differentiate is especially pronounced in the online retail
world, where the intense competition for customers in increasingly concentrated
markets dominates [2]. When managing online retail shops, it is therefore important to
understand the factors influencing the creation of a positive customer experience. By
examining the meaning of different experience dimensions from the customer’s point
of view, this paper provides an important contribution to this field.
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The objective of the paper is to analyze the customer experience at the largest
German online retailers, clustered into four industry segments. Specifically, the paper
addresses the following research questions:

• How can the construct “customer experience” be conceptualized and operational-
ized in online commerce?

• Are there differences in the online “customer experience” between the four online
retailing segments: marketplaces, generalists, fashion and consumer electronics? If
so, which ones?

2 Conceptual Framework and Hypotheses

2.1 Customer Experience

Lemon and Verhoef [3] define customer experience as “a multidimensional construct
focusing on a customer’s cognitive, emotional, behavioral, sensorial, and social
responses to a firm’s offerings during the customer’s entire purchase journey” [3]. The
works of Gentile et al. [4], Bruhn and Hadwich [5] and Verhoef et al. [6] are central to
the conceptual underpinnings of this research, while the observations gleaned from the
four focus groups are also of strong importance. The customer experience is treated as a
second-order construct exhibiting a total of five dimensions: cognitive, fulfillment-
related, affective, sensorial and social. The behavioral dimension was assessed such
that only customers of specific online retail shops were surveyed about their customer
experience there.

The cognitive dimension describes a customer’s conscious mental engagement with
the retailer’s offering, in which the perception of price and product selection play a
substantial role [7, 8].

In the realm of online commerce, the issue of ‘fulfillment’ also plays an important
role for the range of services a retailer offers. Although this aspect has yet to be covered
in the literature, because of the observations made during the focus groups and pre-test,
‘fulfillment-related’ was added to the list of cognitive dimensions assessed in this
research.

The affective dimension covers the emotions and feelings arising in the customer
through interactions with the retailer [7–9]. For example, a customer’s relation to a
specific retail brand can elicit positive feelings. Trust in the retailer also plays a role in
this dimension [7].

The sensorial dimension handles the stimulation of the customer’s senses resulting
from external stimuli. In the e-commerce retail space, the website design’s use of visual
stimulation is paramount [9, 10]. The usability of the online shop is also perceived
within this dimension [7, 11].

The social dimension incorporates above all the interactions between customer and
company as well as the possibility of customer-to-customer interaction. The consul-
tation competencies and level of customer service offered by the retailer are noteworthy
aspects for this dimension [11–13].
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The measurement of individual experience dimensions is followed up by a direct
survey of the general customer experience based on the customer experience pyramid
by Forrester Research, according to which the customer experience covers three levels.
First, the needs of the customer must be met. Additionally, the customer should per-
ceive the interaction with the company as uncomplicated and shopping with the retailer
a pleasant activity [14].

2.2 Research Object: Germany’s Main Online Retailing Segments

In 2018, German online sales reached 65.10 billion euros [15]. The 10 best-selling
online shops in Germany are the US marketplaces Amazon and eBay, followed by
generalists like Otto and vertical players from the fashion segment and the consumer
electronics sector [16].

In order to investigate possible differences in the construct “customer experience”
between the different retail segments, 16 online shops were examined, which together
represent over 60% of total online sales in Germany in 2018:

1. Marketplaces account for the highest-revenue online shops in Germany. They offer
a platform on which numerous distributors can be active. Thanks to a large supply
of retailers, marketplaces are well-positioned to offer a wide selection of products.
The range of services covered by the platform operator can vary [17]. Amazon
occupies a unique role as both a marketplace operator and distributer, accounting
for approximately 50% of all sales revenue on its own platform [18]. We studied the
marketplaces Amazon and eBay.

2. Generalists offer products from a wide range of categories, e.g. fashion, entertain-
ment electronics, household goods etc. In this research the following were studied:
otto.de; galeria-kaufhof.de; lidl.de; qvc.de; tchibo.de.

3. Fashion: We studied the following highest-revenue shops zalando.de; bonprix.de;
hm.com; esprit.de.

4. Consumer Electronics: In this research the following were studied: notebooksbil-
liger.de; mediamarkt.de; apple.com; saturn.de; medion.de.

The fashion and consumer electronic categories also include multi-brand retailers,
such as Zalando, and vertical-industry retailers, such as Apple.

2.3 Development of Hypotheses

The online retail segments studied here demonstrate particular strengths and weak-
nesses as a result of their different industry affiliations and business models. We
therefore expect several segments to offer customers a more positive customer expe-
rience than others, as measured both in terms of the individual experience dimensions
and on the whole.

Hypothesis 1 (H1): Marketplaces and generalists score higher on the cognitive
dimension than retailers using other retail formats.

Largely independent from individual brands, generalists such as Otto or marketplaces
such as Amazon are able to offer a comparatively broad and comprehensive product
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selection, which can have an effect on the customer’s perception of the price/
performance ratio.

Hypothesis 2 (H2): Marketplaces score lower on the fulfillment dimension than
retailers using other retail formats.

Many retailers sell a variety of products on marketplaces, usually in the form of smaller
scale distributors who have less professional capacity to handle fulfillment and cus-
tomer service related tasks than high revenue shops from other segments do. This
shortcoming can present itself in longer delivery times and a less customer-friendly
returns process.

Hypothesis 3 (H3): Fashion and consumer electronics shops score higher on the
affective dimension than retailers using other retail formats.

Shops that only sell products in single vertical industries are able to craft a more
concise, industry-relevant image.

Hypothesis 4 (H4): Fashion and consumer electronics shops score higher on the
sensorial dimension than retailers using other retail formats.

It can be assumed that mono-branch shops with their homogenous product offerings
have a relatively easier time creating a visually appealing design.

Hypothesis 5 (H5): Marketplaces score lower on the social dimension than retailers
using other retail formats.

Many Marketplace retailers are less professionally equipped than other retailers. This is
the case for customer service as well as personalized customer interfacing.

Hypothesis 6 (H6): There are differences in the general online “customer experi-
ence” between the four online retailing segments: marketplaces, generalists,
fashion and consumer electronics.

2.4 Research Design

In a qualitative preliminary investigation, four focus groups with a total of 26 online
shoppers were conducted (ages 19–72 and 50/50 male–female gender split). The aim
was to discover how the construct “customer experience” can be conceptualized and
operationalized in online commerce. The questionnaire was then pre-tested with 60
individuals. We measured customer experience along a five-step Likert Scale from
1 = “Strongly Disagree” up to 5 = “Strongly Agree.”

The quantitative data of the main research was obtained from a representative
sample of 1,000 German online buyers in February 2018 using an online panel.
Representativeness refers to age (>18 years), gender and monthly household income
(net). Customers were questioned about their customer experience only for the specific
retailer with which they were familiar using. For each retailer, there was a total of 36 to
40 cases.
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3 Research Results

3.1 Customer Experience

The suggested conceptualization and operationalization of the customer experience
construct was assessed on the basis of an exploratory and confirmatory factor analysis
using a multi-step process with regard to reliability and validity [19]. In the initial step,
the dimensionality of the customer experience construct was tested. Using the 29 items
in the experience dimensions of customer experience, we carried out a factor analysis
(SPSS, Promax-Rotation) [20]. As a result of the exploratory factor analysis, we
extracted five factors. All indicators showed factor loadings of � 0.7 as well as
indicator reliability of � 0.5 The results of the explorative factor analysis can be
found in the appendix.

The subsequent step of the study consisted of a confirmatory factor analysis to test
whether the factor loadings are significant and if the following criteria exceed the
necessary minimum values: factor reliability (FR) � 0.6, average variance extracted
(AVE) � 0.5, Item-to-Total-Correlation (ITC) a � 0.4 and Cronbach’s Alpha
(CA) a � 0.7. The results of the confirmatory factor analysis can be found in Table 1.
On the whole, the analysis revealed satisfactory results. Tests for the Fornell-Larcker-
Criterion and Heterotrait-Monotrait-Ratio (HTMT) were likewise met.

Table 1. Results of the confirmatory analysis (customer experience dimensions)

Dimension Indicator Factor loadings ITC CA FR AVE
(� 0.7) (a � 0.4 ) (� 0.7) (� 0.6) (� 0.5)

Cognitive K_1 0.771 0.659 0.840 0.942 0.565
K_2 0.793 0.675
K_3 0.728 0.599
K_4 0.780 0.650
K_5 0.667 0.544
Se_7 0.745 0.608

Fulfillment F_1 0.762 0.643 0.873 0.937 0.711
F_2 0.809 0.708
F_3 0.804 0.693
F_4 0.840 0.718
F_5 0.847 0.744

Affective A_1 0.877 0.829 0.921 0.975 0.687
A_2 0.866 0.812
A_3 0.780 0.713
A_4 0.834 0.764
A_5 0.819 0.749
A_6 0.782 0.696
Se_3 0.818 0.756

(continued)
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The suggested conceptualization and operationalization of the general “customer
experience” construct was similarly tested, the results of which are listed in Table 2.

3.2 Hypothesis Testing

Figure 1 is a graphical depiction of the mean values of the customer experience
dimensions as well as the mean values of the general customer experience in the
researched segments.

Table 2. Results of the confirmatory analysis (general experience dimensions)

Dimension Indicator Factor
loadings

ITC CA FR AVE

(� 0.7) (a � 00.4) (� 0.7) (� 0.6) (� 0.5)

General
customer
experience

CE_1 0.887 0.832 0.924 0.941 0.737
CE_2 0.845 0.774
CE_3 0.793 0.705
CE_4 0.880 0.821
CE_5 0.850 0.776
CE_6 0.855 0.786

Table 1. (continued)

Dimension Indicator Factor loadings ITC CA FR AVE
(� 0.7) (a � 0.4 ) (� 0.7) (� 0.6) (� 0.5)

Sensorial Se_1 0.805 0.725 0.901 0.955 0.723
Se_2 0.871 0.807
Se_4 0.869 0.788
Se_5 0.838 0.754
Se_6 0.820 0.725

Social So_1 0.814 0.769 0.921 0.962 0.908
So_2 0.825 0.772
So_3 0.806 0.767
So_4 0.852 0.773
So_5 0.871 0.806
So_6 0.854 0.766
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The hypotheses were tested using the Mann-Whitney-U-Tests, the results of which
can be seen in Table 3.

Cognitive Dimension: Reject H1
In terms of the cognitive dimension of customer experience, online shops in the con-
sumer electronics department perform the best while those in the fashion department

Fig. 1. Mean values of the customer experience (individual dimensions and general)

Table 3. Summary of Mann-Whitney-U-Tests (significance value)

Segment n Significance Mann-Whitney-U-Tests

Dimensions
Cognitive Fulfillment Affective Sensorial Social General customer

experience

Fashion 179 0.039 0.077 0.087 0.309 0.635 0.927
CE 209
Fashion 179 0.103 0.224 0.263 0.837 0.794 0.468
Gen. 232
CE 209 0.683 0.567 0.554 0.217 0.813 0.519
Gen. 232
Fashion 178 0.159 0.000 0.001 0.135 0.032 0.345
MP 143
CE 209 0.736 0.040 0.087 0.557 0.100 0.395
MP 143
Gen. 232 0.961 0.010 0.026 0.106 0.069 0.758
MP 143

CE = Consumer Electronics; MP = Marketplaces
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perform the worst. A possible explanation for this is that the technical nature of con-
sumer electronics products allows them to be itemized precisely, easily providing
customers with the most relevant product information for making a purchasing decision.

Fulfillment: Upheld H2
As hypothesized, marketplaces demonstrate significantly lower values on the fulfill-
ment dimension than do retailers from fashion, consumer electronics and generalist
categories. Furthermore, we noted a weak but significant difference between the fashion
and consumer electronics segments. The considerably higher return rate in fashion
retail compared to other online-commerce industries most probably plays a role in this.
Fashion retailers are also found to be more accommodating with returns than their
equivalents in other departments [21].

Affective Dimension: Partially Reject H3
Unlike the consumer electronics segment, the fashion segment achieves better values in
the affective dimension. We observed significant differences in the affective dimension
between fashion and consumer electronics, fashion and marketplaces, consumer elec-
tronics and marketplaces as well as generalists and marketplaces.

Taking a closer look at the fashion and consumer electronics industries, it becomes
apparent that customers rate the overall experience of purchasing clothing online as
more enjoyable than purchasing electronics. A possible reason for this could be that
customers are more inclined to feel inspired when shopping for apparel than when
purchasing electronics [22].

Sensorial Dimension: Reject H4
No significant differences were found between the different segments for the sensorial
dimension. Even with regard to website design as well as functionality and usability,
customers perceive no difference between the market segments.

Social Dimension: Partially Reject H5
Marketplaces show significantly lower values in this area than generalists. Fashion
retailers perform significantly better than marketplaces. As with the other dimensions,
we suspect the presence of different retailers and distributors on one platform to be an
explaining factor.

General Customer Experience: Reject H6
When looking at the customer experience rating on the whole, we found no significant
differences between retailers of different segments. While retailers in fashion and
consumer electronics are on average better rated than generalists and marketplaces, the
difference in the individual experience dimensions do not suffice to observe a signif-
icant value for the holistic customer experience.

4 Discussion and Limitations

To date researchers have not addressed the important question yet, whether different
online retailing segments differ with regard to their customer experience. The study
presented here conceptualizes and operationalizes the customer experience construct as
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a second-order construct comprising five dimensions: cognitive, fulfillment-related,
affective, sensorial and social. Over the course of the analysis of the structural model, it
became apparent that affective and social experience dimensions are important for
creating a positive customer experience. Companies that do well in these dimensions
therefore enjoy an advantage over the competition. In both of these dimensions,
marketplaces perform the worst and fashion retailers the best, meaning such retailers
should draw on these strengths when facing competition from marketplaces such as
Amazon or eBay.

When looking at the general customer experience ratings, no significant differences
are found between the retailers of the different segments. This indicates that the dif-
ferences in individual experience dimensions may cancel each other out in the overall
assessment.

Naturally, our study carries certain limitations. With regard to the results of the
group comparison, it should be noted that these are crucially influenced by which
online shops we selected for this study. To enable an objective analysis, we resorted to
studying the retailers demonstrating the highest revenue rates in German online
commerce for their respective market segments. Nevertheless, it is important to con-
sider that differences in customer experience exists among retailers of the same seg-
ment that are attributable to the companies themselves. Further analyses should study
whether there are differences among individual retailers within a certain industry.

Regardless of the limitations noted above, this research marks an important con-
tribution to the literature of empirical studies on customer experience in online retail.
Against the backdrop of a growing e-commerce industry in Germany, as well as
intensifying competition among retailers, the subject matter studied here will only gain
in importance for science and practice in coming years. The work presented here
provides a foundation upon which future researchers in this field are encouraged to
build.

Appendix: Results of the Explorative Factor Analysis

Dimension Indicator Items Factor
loadings
(� 0.7)

Explained
variance
(%)
(� 50%)

Cognitive K 1 The product selection at X is optimal (not too big or
too small)

0.771 55.99

K 2 The products at X are of a good quality 0.793

K 3 X’s products are cost effective 0.728
K 4 The information provided on the products is sufficient 0.780
K 5 X allows me to consider other customers’ experiences

when making a purchasing decision (customer
reviews/product ratings)

0.667

Se 7 It is easy to compare products 0.745

(continued)
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(continued)

Dimension Indicator Items Factor
loadings
(� 0.7)

Explained
variance
(%)
(� 50%)

Fulfillment F 1 X offers suitable payment options 0.762 66.12

F 2 X offers suitable shipping options (alternative
shipping addresses, choice of delivery time)

0.809

F 3 The shipping service at X is all around good (cost,
duration, packaging)

0.804

F 4 Returning purchased items is uncomplicated 0.840
F 5 The process for returning items works well (receipt

notification, refund)
0.847

Affective A 1 Shopping at X is an enjoyable experience 0.877 68.18
A 2 Shopping at X is fun 0.866
A 3 I feel safe providing my personal information 0.780

A 4 I trust X 0.834
A 5 On the whole, I hold a positive opinion of X 0.819

A 6 Shopping at X is an escape from my daily worries 0.782
Se 3 X appeals pleasantly to my senses 0.818

Sensorial Se 1 I think the website design is appealing 0.805 67.50

Se 2 The structure and setup of X’s website is clear 0.871
Se 4 The website is easy to use 0.869

Se 5 The website functions well (Loads quickly, good
search function

0.838

Se 6 It is easy to place an order 0.820
Social So 1 X suggests products that match my needs 0.814 70.10

So 2 X sends me advertisements and deals that are
appropriate for my situation/needs

0.825

So 3 X makes me feel unique as a customer 0.806
So 4 Customer service personnel are helpful and accessible 0.852
So 5 X handles complaints well 0.871

So 6 Customer service is easy to reach when questions or
problems arise

0.854

General
customer
experience

CE_1 X exactly meets my needs 0.887 72.64
CE_2 X offers everything I need 0.845

CE_3 Shopping at X is altogether easy 0.793
CE_4 X does everything to make life easier for me as a

customer
0.880

CE_5 As a customer, I always feel welcome at X 0.850

CE_6 X is constantly getting better at what they do for their
customers

0.855

Note: X stands for the researched retailer
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Abstract. This paper aims to assess the degree to which sustainability, namely,
economic, social, environmental and institutional dimensions are integrated
within the public discourse on crowdfunding in social media and in Google
Trends. The utilizing Social Media Analytics and Google Trends search queries,
respectively, we track discussions on crowdfunding in user-generated content
published in social media and analyse the Google Trends queries. Quantitative
methodology, namely, multivariate analysis and econometric models was used,
in order nowcast the insights about the importance of the sustainability
dimensions in the crowdfunding. The results show an interesting trend of
increasing popularity search terms in sustainability dimensions as a proxi of
marketing strategies to involve the participants in the crowdfunding projects.

Keywords: Business models � Crowdfunding � Google trends � Social media �
Social media analytics � Sustainability

1 Introduction

In the last decade, the way of financing innovative and entrepreneurial projects has
radically changed from the traditional forms of financing such as bank loans, funds,
business angels among others, by the emergence and development of crowdfunding
platforms, namely, online platforms through which individuals and companies aim at
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funding their projects by means of open calls, in exchange for rewards, equity, other
monetary benefits, or simply an acknowledgment [1–3]. Also, during the last decade
there is an increasing interest of the literature about crowdfunding. Results from [4]
show an increasing rate of 4500% from publications about crowdfunding on
economics/management and social sciences areas.

Besides this development, while crowdfunding platforms have a well-managed,
well-managed structure based on profit maximization, the majority of crowdfunding
developers and the sponsors don’t have any management and marketing experience and
acting on their own behalf same campaigns through social media, usually in closed
groups [5].

Although, there are an extensive and increasing list of referred publications about
crowdfunding in economics, business and social sciences there are few references to
the sustainability of the crowdfunding on the media platforms and social media with
exception of [3], [5] and the few references from [6–8]. More specifically [3] had
systematically analyzed data from social media concerning the interplay between
sustainability and crowdfunding. But no one of the papers was analysed the sustain-
ability by the Google Trends or analyse the institutional component of sustainability of
the crowdfunding. This study tries to overcome this gap on the literature.

More specifically, this paper aims to:

(a) To analyze the path of development of the crowdfunding at world level and infer
if that development is related with sustainability;

(b) To analyze the current development of the sustainability of the crowdfunding at
world level and infer if these presents trend of growth in economics; social;
environmental and institutional;

This paper making a threefold contribution in the literature:

(1) Besides the many development of crowdfunding the reference of sustainability of
crowdfunding just remain rare. This paper tries to contribute to the literature in
that way;

(2) This paper uses Google Trends for the first time as data search and also the
analysis of Social Media about crowdfunding;

(3) The paper for the first time analyses the institutional component of the sustain-
ability. The traditional analysis of sustainability usually uses just the three com-
ponents, namely, economics, social and environmental. But the institutional
framework of crowdfunding gives new insights to the research, to the stakeholders
and to public decision-makers about the way forward in the promotion and
development of the sustainable crowdfunding.

2 Literature Review

Crowdfunding is nowadays a new practice for financing projects that has gained
popularity in the last decade [9]. It is defined as “an open call”, on the professional
platforms mainly by the Internet, for the provision of financial resources either in form
of donation or in exchange for some form of reward and/or voting rights in order to
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support initiatives for specific purposes [9] and [10]. An emerging stream of research
confirms that crowdfunding can be a new source of value creation [11–14].

On the other hand, in the Internet era it is undeniable that Internet-based platforms
create a crucial role in the rise of the crowdfunding phenomenon as fundraising
activities are no longer confined to the geographical area where the creator of the
project operates, but it becomes available worldwide for any able to access a crowd-
funding platform [2, 15] and [5]. In this respect, crowdfunding supports democrati-
zation entrepreneurship and access to business finance [16] and [5].

The importance of the sustainable dimensions of the crowdfunding was also
referred by many authors have highlighted the potential of crowdfunding, suggesting
that it can allow economic growth that encompasses both social and environmental
needs [17] and [5]. Crowdfunding can potentially have direct consequences sustain-
ability due to the innovative application of networking [18]. In addition, crowdfunding
is particularly interesting for environmental initiatives, as it offers to combine the
pursuit of profit with the ability to lead the environment [19]. Small and young
companies were considered much better in incorporating sustainability as part of its
business model [20].

3 Materials and Methods

3.1 Data

Data was collected from two different forms: (1) The first was based on the social
media Facebook. In that case the collection data on a dairy baseline from 1 October
2018 to final of January 2019. In the present at the beginning we search groups at
Facebook related with the word “Crowdfunding”. We find a vast and diverse number of
groups that fulfil this word. The majority of the groups were closed. We ask for
permission from about 150 closed groups that have the “crowdfunding” as a title. After
in average 15 days our request was allowed, and we are invited to see the information
among the “closed members of the group”. The main goal is collecting terms referred
to sustainability in social; economics; environmental and institutional.

The second way of collecting data was done by Google Trends search [21] and the
data search includes: (1) Google Trends (GT) data was collected online [21] from the
2004 to the final year of 2018 at a monthly baseline. The choice of keywords and terms
to search in GT is, crucial for any study [22–24]. This search was used to analyze the
online interest on the terms crowdfunding and crowdfunding related words of sus-
tainability, namely, “Crowdfunding” (C), “crowdfunding economics” (CE), “equity
crowdfunding” (EC) “social crowdfunding” (SC), and, “environmental crowdfunding”
(ENC). We don’t use the term institutional, because this analysis was done mainly by
the crowdfunding platforms analysis. The search was done at world level, and multiples
choices of combination of world search related with sustainability of crowdfunding
were eliminated due the absence of data at world level. However, around the world
there are few data isolated by country, in some years/mouths, but not in a permanent
way to form a trend of analysis. The search includes at first “all the categories at the
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Google Trends (web pages; news; shopping and YouTube) and after includes just
“google chopping” in order to infer about commercial importance of crowdfunding.

3.2 The Sample

The sample size of the “Facebook closed groups on Crowdfunding” was determined by
the ungrouped-on stage random likelihood sampling method according to [25], and [24]:

n ¼ t2 � p � qð Þ=E2 ð1Þ

where:

n - the sample size
t - the significance level (assumed to be 90%)
p - the probability of the topic being searched (for the present study the probability
assumed is 50%)
q - the probability of the participants on crowdfunding campaign (1 - p)
E - the accepted statistic error (assumed to be 10%)

3.3 Methods

To analyse the integration of the dimensions of the sustainability of the crowdfunding
in the public discourse on crowdfunding in Social Media, Social Media Analytics
(SMA) was employed according to [3].

To explore the sustainable orientation dimensions within the crowdfunding Google
Trends search we use the percentilized hits associated.

Let Cti;CEti;ECti; SCti; andENCqti be the weekly hits of the downloaded Google
Trends data for the terms “Crowdfunding” (C), “crowdfunding economics” (CE),
“equity crowdfunding” (EC) “social crowdfunding” (SC), and, “environmental
crowdfunding” (ENC). Searches of the i-th region and time, with representative data
along time and countries, where:

Ctpi;CEtpi;ECtpi; SCtpi; andENCtpi define, respectively, the percentilized weekly
hits of their respective normalized Google searches, using Eqs. (2–6) according to [23].

Ctpi ¼ Cti

Cti þCEti þECti þ SCtiþENCti

ð2Þ

CEtpi ¼ CEti

Cti þCEti þECti þ SCtiþENCti

ð3Þ

ECtpi ¼ ECti

Cti þCEti þECti þ SCtiþENCti

ð4Þ

SCtpi ¼ SCti

Cti þCEti þECti þ SCtiþENCti

ð5Þ
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ENCtpi ¼ ENCti

Cti þCEti þECti þ SCtiþENCti

ð6Þ

Due the limited information about the components of sustainability the multivariate
methods weren’t used. In order to analyze the general trend of sustainability of
crowdfunding was used the general simple autoregressive models augmented by the
Google Trends [26] and [24]:

Y t ¼/ 0þ / 12y t� 12ð Þþ bX tþ cTREND ð7Þ

where yt is the value of the series under investigation in month t; yt–1 is the value of
that series in the previous month; yt–12 is the value of the series 12 months earlier; and
xt is the value of the Google Trends query index for the term associated with the series
that included a normal time trend (TREND) and the value of the relevant search term
(labelled x in general) [27] and [24].

4 Results and Discussion

4.1 Results from Social Media Analysis

The results from social media analysis are composed by the analysis of the social media
“private groups” at Facebook and content analysis (Table 1).

Table 1 Identified hashtags in Facebook and associated frequency per sustainability dimension.

Sustainability dimension Hashtags Frequency

Economics #equity 28
#money 35
#withdrawal 26
Bitcoin 10

Social #helpme 56
#health 58
#cancer 54
#education 24

Environmental #green 12
#organicfood 15
#clean 12
#greenlightyourself

Institutional #financialfreedom 14
#millions 45
#platform 21
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4.2 Results from Google Trends Search

Results of the crowdfunding Google trends percentilized terms prove that just the term
“crowdfunding” revels importance just from 2014, while the others percentilezed
terms, namely, CE, EC, SC, and ENC don’t have relevant results. Before that from
2004 to 2014 all the searched terms don’t have statistical importance. Besides that, the
results also confirm that “crowdfunding” Google trends search presents an increasing
trend (Fig. 1).

The absences of search queries about the terms related with economic; social and
environmental crowdfunding don’t allow develop the econometric model general
simple autoregressive. The results just show an increasing linear trend:

Y y ¼/ þ bX tþ e it ð8Þ

Y t ¼ 0:0712þ 0:085X tþ e it ð9Þ

With:
R2 Adjusted
Prob > |t|

0.75
0.0007(**)

(**) at 0.001
Besides the good adjustment from the model to the data that confirms an increasing

trend of grows just for crowdfunding search and importance. That results were also
confirmed by [4].

Fig. 1 Percentilezed terms “crowdfunding”; Crowdfunding Equity; “Economics crowdfund-
ing”; “Social crowdfunding” “environmental crowdfunding”. Source: Results of the authors,
2018.
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5 Conclusion

Besides the increasing importance at research level; at business and at social media the
development of sustainable crowdfunding and the direct reference of economics; social
and environmental parts of sustainability are still rare in crowdfunding. However,
results from Social Media also show an interesting trend of increasing popularity in the
crowdfunding search terms in sustainability dimensions as a proxi of marketing
strategies to involve the participants in the crowdfunding projects. The institutional
component is present mainly at the platforms and the economics terms are present more
in informal groups of Social Media.
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Abstract. Over the years, the telecommunications sector has steadily grown in
the last ten years while gaining relevance in the global market. Management of
the supply chain generates various risks and complications, and many industries
seek effective supply chain operation methods to meet their variable require-
ments. The objective of this research is to propose a supply-chain model focused
on on-time delivery compliance with substantial support of knowledge man-
agement methodologies. The research study yielded a 91% increase in com-
pliance from the given scenario.

Keywords: Supply chain � Telecommunications � Agility � Order fulfillment

1 Introduction

Supply chains are currently renowned for demand variability in terms of short and
long-term variations, i.e., the speed of change in market requirements. Hence, greater
response capacity is required to reach an appropriate competitive level [1]. Also, in
technology and telecommunications market, a business strategy that can easily adapt
to the continuous changes that commonly occur in environments of this nature is
needed [2].

The growth of the telecommunications sector is mainly driven by progress in
communication networks, underlying technologies for the services offered, and service
privatization [3, 4]. In 2018, Gestión explained that the telecommunications sector and
other information services in Peru grew by 8.02% in 2017, with telecommunications
sector recording the highest growth. Likewise, according to the Peruvian Statistics
Institute (INEI), the business sector grew by 1.93% in December 2017, where the sale
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of telecommunications equipment related to mobile telephony, servers, network
equipment, and infrastructure significantly increased. This sector is a significant par-
ticipant in the economic development of the country; therefore, it represents a frame-
work for relevant research.

This article is further structured as follows: Sect. 2 presents the research questions
and a literature review methodology. Section 3 describes the model and its features and
provides a brief discussion on the development of the model. Section 4 validates the
proposed model. Finally, Sect. 5 summarizes the article and its conclusions.

2 State of the Art

2.1 Knowledge Management

Knowledge management is considered a competitive advantage facilitator in the
business world [5]. Knowledge management transforms information and intellectual
assets into lasting values by acknowledging the knowledge required for the manage-
ment of day-to-day operations in an organization [5].

Knowledge management can be observed and applied in various market sectors. In
the case study conducted by Colomo-Palacios et al. [6], it was observed that the use and
application of knowledge management for the introduction and development of soft-
ware tools played an important role in allowing the organization to meet its objectives
such as project success and effective adoption of methodologies.

2.2 Supply-Chain Management

The supply chain is defined as the strategy used to improve the individual and col-
lective performances within the organization of the same chain [7].

Photis et al. [8] defines inventories as organization assets with the purpose of
gaining advantages to facilitate the continuous offering of the company’s products or
services. To streamline inventory management, several authors propose different
solutions for securing the inventory numbers needed at the required time. Lagondimos,
et al. describe the classic “EOQ” inventory management technique, which determines
the quantity of order to minimize total costs [9].

Orders are fulfilled via different parts of the supply chain. In fact, it is one of the
critical steps at warehouses and their participation in the order management cycle [10].
De Koster et al. [11] mentions how warehouses contribute to obtaining results for
global companies. Warehouses provide support service for level policies, which
facilitate meeting market conditions and uncertainties such as seasonality, demand
fluctuations, and competitiveness. Therefore, achieving the right balance between
reduction of logistics cost and optimal level of compliance.

Yan et al. [12] mentions storage management within the economic context and its
rapid growth. Within storage management, the following factors are considered: pur-
chase or production planning, inventory level review, order-picking, inventory, and
storage policies [13].
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3 Collaborations

In our literature review, we were able to find a number of articles that included some
components within the proposed design. These components are found in three main
design groups.

Figure 1 displays the proposal model that denotes the main factors and activities
considered for implementing the proposed solution. This design describes the dimen-
sions and components considered, the development of the two main management
branches, and how this is covered by the solution techniques using the validation tools.

3.1 Storage Management

Storage management includes flexibility, which is defined as the achievement of a goal
via the implementation of various processes and the application of several resources
[14]. Yu et al. [15] reflects on the ability to respond to changes via low values in
variables such as time, resources, and costs.

Response capacity quickly identifies and responds to changes in the environment
and is capable of quickly recovering from the effects of the presented variability. Cai
et al. defines it as the ability to diagnose environmental changes and respond to them
[16]. Response capacity is related to the concept of agility in the supply chain context.

Likewise, Ma et al. [17] argue that one of the variables that must be considered in
agile supply chains is the response speed to customer orders and the changes caused by
their characteristics or information details. With regard to policies, the levels consid-
ered within the storage context are: strategic, tactical, and operational [10]. In this
component, the Fuzzy EOQ technique will be used.

Identification of Variables.
This technique focuses on establishing key variables for optimal development. For this,
the study published by Kumar and Chanda was used as foundation [1] (Table 1).

Fig. 1. Proposed model
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Formulas
The mathematical model aims to obtain the necessary values to develop a hybrid model
of the EOQ technique, considering additional variables to the traditional model [1].

Calculation of Main Variables. The following formulas are used to calculate the
optimum batch:

Q ¼
�Np

h� pð Þ e h�pð ÞT � 1
h i

ð1Þ

As for the calculation of total costs during the cycle, order costs, inventory
maintenance costs per cycle, costs per material, and recovery value of deteriorated
items are used.

KðTÞ ¼ A
T
þ IC�Np

Thðh� pÞ eðh�pÞT � e�pT
h i

þ C�Npð1� cÞ
ðh� pÞT eðh�pÞT � 1

h i

� �N
C
T

I
ðh� pÞ � c

� �
1� e�pT
� � ð2Þ

Using the preceding formulas, the constant values for the process input variables
are determined (Table 2).

Table 1. Variable classification.

Variable

k(t) Current demand
A Order costs per order
C Costs per unit of time
I Inventory load per unit of time
IC Cost of inventory maintenance per unit of time
T Cycle time
I(t) Current inventory levels
c(t) Salvage values associated to deteriorated units
Coefficient of Innovation
Q Order quantity
K(T) Total system costs

Table 2. Constant variables.

Variables Description Value

A Order costs 160.15
C Product costs 56.40
T Cycle time 35
C Salvage percentage of deteriorated units 47%
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However, for the following variables, four scenarios were proposed for later
development (Tables 3, 4, 5 and 6).

Table 3. Variable: Potential Market Size.

Potential Market Size

1 Ñ1 160 Ñ3 180
Ñ2 170 Ñ4 190

2 Ñ1 170 Ñ3 190
Ñ2 180 Ñ4 200

3 Ñ1 180 Ñ3 200
Ñ2 190 Ñ4 210

4 Ñ1 190 Ñ5 210
Ñ2 200 Ñ6 220

Table 4. Variable: Coefficient of Innovation.

Coefficient of Innovation

1 p1 0.005 p3 0.007
p2 0.006 p4 0.008

2 p1 0.006 p3 0.008
p2 0.007 p4 0.009

3 p1 0.007 p3 0.009
p2 0.008 p4 0.01

4 p1 0.008 p3 0.01
p2 0.009 p4 0.011

Table 5. Variable: Inventory Main-
tenance Percentage.

Inventory Maintenance Percentage

1 I1 0.15 I3 0.17
I2 0.16 I4 0.18

2 I1 0.16 I3 0.18
I2 0.17 I4 0.19

3 I1 0.17 I3 0.19
I2 0.18 I4 0.2

4 I1 0.18 I3 0.2
I2 0.19 I4 0.21

Table 6. Variable: Coefficient of Deteriorated Products.

Coefficient of
Deteriorated Products

1 h1 0.05 h3 0.07
h2 0.06 h4 0.08
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Calculation of Fuzzy Values. Fuzzy calculations are performed per unit of time based
on trapezoidal fuzzy numbers (Fig. 2).

Based on this, operations are reformulated obtaining new mathematical operations
such as the one presented below:

KiðTÞ ¼ A
T
þ IC~Np

Tðh� pÞ eðh�pÞT � 1
h i

� IC~Np
Thðh� pÞ eðh�pÞT � e�pT

h i
� ~N

C
T

I
ðh� pÞ

� �
1� e�pT
� �

� cC~Np
Tðh� pÞ eðh�pÞT � 1

h i
þ ~N

Cc
T

1� e�pT
� �

ð3Þ

Value Defuzzification. Finally, to calculate total costs, the order quantity, and the
number of deteriorated units, the defuzzification mean rule method is used (Fig. 3).

Fig. 2. Trapezoidal fuzzy numbers

Fig. 3. Deffuzification mean rule
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Based on this method, as presented in [1], the following formulations are obtained:

• Order Quantity

QmðTÞ ¼
~N1p1

4ðh4� p1Þ eðh1�p1ÞT � 1
h i

þ
~N2p2

4ðh3� p2Þ e h2�p2ð ÞT � 1
h i

þ
~N3p3

4ðh2� p3Þ e h3�p3ð ÞT � 1
h i

þ
~N4p4

4ðh1� p4Þ eðh4�p4ÞT � 1
h i ð4Þ

• Total Costs

KiðTÞ ¼ C~Np
4Tðh� pÞ eðh�pÞT � 1

h i
� IC~Np
4Thðh� pÞ eðh�pÞT � e�pT

h i

� ~N
C
4T

I
ðh� pÞ

� �
1� e�pT
� �� cC~Np

4Tðh� pÞ eðh�pÞT � 1
h i

þ ~N
Cc
4T

1� e�pT
� �

ð5Þ

3.2 Worker Learning and Knowledge Management

Worker learning is a variable that must be considered in the application of diverse
techniques, tools, and working methodologies regarding the preparation of orders and
their picking and packaging activities.

Historically, order picking has been deemed as the most expensive activity in
storage operations. In 1999, in the United Kingdom, it was estimated that it constituted
over 60% of these costs [13]. However, this value has not recorded significant changes
since. For example, in 2007, it was estimated that it constituted approximately 55% of
the warehouse operations expenses [11].

As shown in Fig. 4, knowledge management is a variable to be considered in the
management of supply chains because its main results are related to obtaining value for
customers through products or services with the required specifications. Additionally, it
also increases productivity in the operations flow processes and in the working climate
through which an organization is governed [18].

Fig. 4. Knowledge management processes
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Regarding knowledge management, the following steps are required for successful
application.

• Strategic evaluation
• Guidance, analysis, and development
• Implementation
• Assessment and control

• Initially, the company must undergo an evaluation process consisting of identifying
the current knowledge possessed by the company since it is acquired explicitly by
prior understanding of organizational processes. The knowledge generated through
the development of these processes may be classified as tacit (Fig. 5).

• Then, the conceptual knowledge management data is structured as per the training
required to implement the techniques being developed.

• Regarding knowledge management implementation, the starting point is the training
sessions outlined in the previous item.

• As part of the assessment and control step, the employees of the organization are
required to undergo a series of evaluations that support the knowledge acquired in
the training sessions (Fig. 6).

Fig. 5. Pre-knowledge management assessments
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4 Validation

The company under study is Telecom ABC, a telecommunications vendor in Peru with
variable product life cycles and high levels of global competition.

The designed models will be validated using different tools, techniques, or
methodologies. For this project, results will be obtained by applying simulations using
mathematical formulations and different software programs. Likewise, the information
of the first semester of the year was used.

4.1 Fuzzy EOQ

Validation was performed for the main product determined through the ABC multi-
criteria classification. Optimal values were obtained through fuzzification and
defuzzification calculations, focusing on the total order cost and the quantities required
according to current market demands (Table 7).

Analysis of Metrics. In the development of the components provisioned in this study,
several results were generated from the main indicators for each component. These

Fig. 6. Post-knowledge management assessments

Table 7. Comparison of Results by Scenario.

Scenario Quantity Total costs

1 Q 183.97 K (T) 18066.95
2 Q 205.76 K (T) 18091.52
3 Q 226.76 K (T) 18116.09
4 Q 247.00 K (T) 18140.67
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results were then compared against the current values representing the actual situation
of the organization (Table 8).

5 Conclusions

The purpose of this study is to expand current supply-chain management knowledge in
the telecommunications sector. This sector is characterized by several factors such as
the dynamism of their behavior in terms of requirements, i.e., companies in this area are
likely to improve their actions to provide faster responses. Therefore, agile manage-
ment emerges as a philosophy focusing on improving response to customer queries and
reducing its uncertainties. The case presented demonstrates how operating costs can be
reduced. The proposal designed as the solution, considering best-case scenarios, was
able to reduce approximately 85% of the previously identified problem, which trans-
lated into savings of 75% in additional penalty costs considering the investment
required for the development of the project.
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Abstract. The issues of the food safety, the increasing globalization of food
production, and the perceived food risks have raised consumer’s doubt about the
industrial food system and changed consumer’s purchasing habits. That is
resulting in the emerging food system that food produced and consumed locally.
The short supply food chain and transparent procedure could enhance food
quality. The basis of the local food system is the face-to-face relationship
between producers and consumers. However, there are many different concepts
in the literature that explain the local food system. The purpose of this study is
the concept of local food systems and ‘Local Consumption of Locally Produced,
LCLP’ from the restaurant manager’s perspective. This study will conduct a
review of literature related to the local food system and the ‘Locavore’, and
through personal interviewing, focus groups, to understand ‘LCLP’, as well as
conceptualize comprise production, consumption, and management dimensions.
Findings provide the local food system and the specific approach by the
‘Locavore’ in restaurant operations strategy as a future reference for the man-
agement plan.

Keywords: Local consumption of locally produced � LCLP � Locavore �
Local food system � Restaurant management

1 Introduction

Since 1990, rural land use planning has moved from productivism to post-productivism
in Taiwan. Through national agricultural subsidies, price protection policies emphasize
that maximizes the production of goods. The Post-productionism means a shift in the
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way agriculture produced. The rural functions are not only use for production, and
agricultural land is not only used for agricultural production but also includes functions
such as environmental and cultural. After 2000, the new system of sustainable agri-
culture in production began to pay attention to the regional food supply chain, and the
integration of agriculture and other rural activities, the agricultural production of high-
quality food and the consumption of rural areas [1, 2].

In recent years, food safety issues have caused public distrust of industrial food
systems. Shortening the food supply chain, which is long and opaque in the industry
and improving the quality of food are more valued by the public. The improvements of
people’s lives and their emphasis on food safety have led to a focus on agricultural
production. The topic “Local Consumption of Locally Produced, LCLP” began to be
explained.

Currently, there is no clear definition for ‘LCLP’. “Local Consumption of Locally
Produced” literally explains that locally produced agricultural products are consumed
directly by local people, farms, and restaurants. There are also many different concepts
in the literature that explain the local food system. The purpose of this study is the
concept of local food systems and “LCLP” from the restaurant manager’s perspective.
This study will conduct a review of literature related to the local food system and the
‘LCLP’, and through personal interviewing, focus groups, to understand ‘LCLP’, as
well as conceptualize comprise production, consumption, and management dimen-
sions. Therefore, understanding the restaurant’s management of the concept of
“LCLP”, this is the background and motivation of the study.

Purpose of this study is:

(1) Explore the connotation and definition of LCLP.
(2) Clearly define “LCLP”.
(3) Through the qualitative research, we identify the connotation of restaurant man-

agement on the Local Consumption of Locally Produced, and clearly define the
concept of “LCLP”.

2 Literature Review

This research introduces the literature related to the Local Consumption of Locally
Produced, LCLP, Locavore and the restaurant management perspective. The con-
struction of the Local Consumption of Locally Produced and summarizes it in three
areas: production, consumption, and operations were also been discussed.

In 1932, Japan enacted the first nutrition lunch regulation in school, and in 1954, it
was passed the school nutrition lunch bill, using the school to purchase local agri-
cultural products as a nutritious lunch material. In 2005, they listed “food education”
and “Local Consumption of Locally Produced” as supporting projects to increase food
self-sufficiency. They hope to promote the “easy-to-understand and food education,
local consumption of Locally Produced, expand the consumption of domestically
produced agricultural products, and consumer confidence” in Japan. In recent years,
they have combined green tourism, using local agricultural experience activities to
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integrate local production, and combining education to achieve cultural heritage and
enhance agricultural value [3–5].

The United States has set a bill to actively promote Local Consumption of Locally
Produced, in 1976 [6]. In 2005, the Vancouver of Canada promoted the 100 Mile Diet
diet, which believes that the thought the farther away from the food, the more energy it
consumes. Therefore, they encourage everyone to eat local agricultural products and
reduce carbon dioxide to support the development of local agricultural economy. In
June, the concept of ‘locavore’ was presented at the World Environmental Day con-
ference in San Francisco, with a one-hundred-scale diet in San Francisco. The rise of
the Local-Food campaign in the United States has led to a preference for local pro-
duction, the government has promoted positives, and has also changed consumer
buying behavior [7].

In summary, the driver of Local consumption local production is divided into
environmental factors and consumption factors. Therefore, there are different inter-
pretations. Local Consumption of Locally Produced, LCLP means that the distance
between food consumption and production is shorter than the previous local food
system. The “locavore,” which was NOAD’s 2007 word of the year, as a local resident
who tries to eat only food grown or produced within a 100-mile radius. Alternatively, it
uses other concepts to illustrate this concept, such as local food (Local food), local food
system, (re)localization ((re)localization), etc.

Restaurant management in the use of food system indicators, [8, 9] build green
restaurant management indicators from the perspective of a green food supply chain
and are divided into

(1) Upstream: Food;
(2) Midstream: Environment and equipment;
(3) Downstream: Management and Social Responsibility.

The management of this supply chain is divided into 9 sub-topics and 76 perfor-
mance indicators covering the environmental actions that need to be taken care of
upstream, middle, and downstream of the supply chain. This study will conduct a
review of literature related to the local food system and the ‘Locavore’, as well as
conceptualize comprise production, consumption, and management dimensions. Its
connotation is shown in Table 1.

Table 1. LCLP’s concept and connotation

Concept Item

Production Direct marketing
Shorten the distance
Reduce carbon footprint
Innovation

Consumption Alternative agro-food networks
Internet
Food agricultural education

Operations Agricultural tourism
Agricultural product quality
Certification
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This study involves the development model of its indicator structure and adopts
food supply chain management to develop the composition and connotation of
LCLP. Establish an assessment indicator that complies with Taiwan local production
local consumption, LCLP concept and connotation in the restaurant.

3 Research Methods

The research literature analyses the local food supply chain that local producers and
local consumers consume in Taiwan. Through personal interviews and panel discus-
sions, they understand the content of various stakeholders who locally consume local
production value activities. Through in-depth interviews, focus groups and content
analysis method, we will production; consumption and management perspective dis-
cuss various aspects of the LCLP.

3.1 Research Object

This study purposive sampling to find specific subjects with relevant knowledge and
insights on this research topic [10]. Sampling objects are Stakeholders of restaurant
operations and Local Consumption of Locally Produced. The Stakeholders cover
Producer, Supplier, Operator, Consumer, and Certified expert.

3.2 Focus Groups

This study has 35 subjects. In the 5 session’s focus group discus, each discus is a
different group, and the members are 5–8 people. Each session focus group time is
about 1.5–2.5 h. The content of the session was recorded throughout the entire process,
and the contents of the voice were converted into text records by words.

3.3 Personal Interviewing

In order to ensure interviewees provided the information that the research group needed
and to reduce invalid answers, an interview outline was prepared before visiting. We
also established friendly relations to improve the spirit of the interview. An explanation
of the research was provided prior to the interview. The interviews were recorded in
order to sum up the visit and discuss the results after the interview. The interviewees of
this study are restaurant operations or managers, and the interview time is approxi-
mately 1 h per person.

3.4 Data Analysis

This study used individual interviews and focus group as data collection methods. The
Objective To achieve data triangulation of data to improve the validity and reliability of
qualitative analysis results [11]. Data collection time is from July 2016 to March 2018.

This study transforms the focus groups and in-depth interview results in verbatim
texts and treats the important concepts obtained as an analysis unit. It was performed

A Study on Concepts Development of “Locavore” for Restaurant Managers 211



using content analysis. According to the research purpose, the researchers classify
similar units into a meaningful and interpretable category. This study will examine the
validity of the data through triangulation [12]. Finally, this study fully discusses the
categorization and naming, until these concepts and projects can correctly reflect the
concept of Local Consumption of Locally Produced by the restaurant manager.

4 Results and Discussion

Based on personal interviews, focus groups and reference literature survey results,
sorting out the restaurant manager’s local Local Consumption of Locally Produced
concept in the restaurant’s industry value chain each activity (Fig. 1), and in support
activities for the Food source, Business needs Marketing appeal. Its facets are
restaurant food source, restaurant business needs and restaurant marketing appeals, 8
related constructs.

4.1 Restaurant Food Source

In the industrial chain operated by the restaurant, the source of foodstuffs is upstream of
the industrial chain. The sources of foodstuffs in the upper reaches are very important.
Whether the foods are local ingredients or not, and the food sources have considerable
protection.

Food sources include local food and food security at the local level. Local food is
the most often talked about as early as 1986, it has been pointed out Locke Retz
available to consumers with high quality and reasonably priced food in the food
through the system. This study found that restaurant managers pay significant attention

Fig. 1. The tree of concepts development of “Locavore” for restaurant managers.
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to the choice of ingredients in the local food: purchase or purchase of locally produced
agricultural products, some restaurants produce their own products, food comes from
themselves.

A food safety crisis occurred in Europe and the United States in the 1990s, which
made consumers pay attention to food safety [13]. Consumers not only need to improve
the hygiene and health standards of agricultural products and foods, but also the
certification and certification of the source and manufacturing methods of products, and
also pay more attention to the production of products by special production methods
[14].

Analysis of the results of the study, the certificate of origin, the inspection of
agricultural products and the availability of production history for restaurant man-
agement can provide important conditions for the consumer LCLP concept.ts; and
whether the source is fairly guaranteed.

4.2 Restaurant Business Needs

Management must consider many factors: including product stability, such as food
costs, food taste, quality; equipment can maintain normal; availability is stable, and the
source market can be normal.

The product can be stabilized through a chef with a chef’s license, for the stability
of the dishes, and chefs could continue to receive relevant training. The level of taste of
the dishes is certain. Operating costs need to be aware of the freshness and safety of
food sources, maintained by inventory control and food preservation management. In
addition, restaurant management requires a variety of food materials. Therefore, in
order to ensure the stability of the products, the operators must pre-book the food
materials, and cooperate with the farms and nearby farmers.

The supply of the restaurant’s suppliers (foodstuffs) is sufficient and stable, and the
restaurant manager will choose the suppliers that will cooperate for a long period of
time. In addition, that also sign contracts with farms near the restaurant to obtain long-
term cooperation, and we have special production and distribution channels. The
restaurant forms a network with neighboring farms to achieve long-term supply of
pipelines. As a result, the stability of the food source requires long-term cooperation
with suppliers of stable suppliers and credit.

Stable source is an important condition for ensuring the operation of the restaurant.
A normal source of customers can have a normal profit, and a normal profit can be used
to hire the relevant manpower. Including: word of mouth, brand awareness, relying on
sightseeing spots and combined access. The cooperation mode between the restaurant
and the source channel, such as combining with the travel agency to package the
restaurant’s special products, combining the travel experience or surrounding attrac-
tions and itineraries; it is a way to stabilize the consumers’ source.

4.3 Restaurant Marketing Appeal

The purpose of the downstream is to enable consumers to recognize and convince the
product and promote their purchase and consumption. For the recognition of food and
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business operators. This section is how to strengthen the consumer’s impression of the
local consumption of local food; and how to promote relevant education.

The marketing methods of the restaurant include; strengthening the consumer’s
impression of local Local Consumption of Locally Produced and promoting the edu-
cation of local Local Consumption of Locally Produced.

Promoting a credible certification system through government departments and
credible non-profit organizations can reinforce the impression of consumers. The study
pointed out that through education operators and consumers, there is marketing support
for the restaurant to promote the concept of local Local Consumption of Locally
Produced.

In addition, there is a new way of publicity on marketing: public relations. The
work of public relations helps to establish the image of the restaurant in the public;
such as the choice of local farmers to produce or help small-scale agriculture can be
imaged.

The well-known chefs or operators in LCLP’s restaurants are also one of the factors
that strengthen restaurant marketing.

Japanese food and agriculture education are based on the “environment” as a means
to integrate into the daily life of school children so that children can learn to master
food materials and develop healthy eating habits. The food and agriculture education
concept of the real estate restaurant manager includes three parts: the picking experi-
ence, the cooking experience, and the planting experience.

Strengthen the memory of local Consumption of Locally Produced and increase the
fun by the process of the consumer’s personal involvement in the experience.

Health preserving with food means that the food in our life has a great relation-
ship. This study found that the local consumption of Locally Produced through health
preserving with food education, including providing local specialties and supplies,
Local fresh food and that supply the concept of health.

5 Conclusion and Suggestion

The main purpose of this study is to present the Concepts Development of “LCLP” for
Restaurant Managers in Taiwan.

5.1 Conclusion: The Connotation and Definition of Local Consumption
of Locally Produced for Restaurant Managers

The concepts of production and local consumption have been promoted in other
countries for many years. In recent years, Taiwan has begun to pay attention to it.

The content analysis carried out by the researchers obtained three dimensions in the
operator’s value chain and the downstream, covering three major categories; there are
eight local production and local consumption connotations.

The results of the study reveal the production of local raw materials; the stability of
supply and sources of demand for companies; and consumer demand for marketing
methods. This strengthens the consumer’s impression of local production and local
consumption and the recognition of food education.
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The research results will provide an important theoretical basis for understanding
the practical application of the catering industry and promoting local production and
local consumption.

5.2 Suggestion

According to the results, in the future, when operators promote the concepts of local
production and local consumption, they can start with education policies in the supply
chain and provide more publicity networks.

(1) The industry supply chain of upstream is producer cognition: food sources, food
source certification and policy incentives

(2) The industry supply chain of middle-stream is the restaurant cognition: the
restaurant has Local Consumption of Locally Produced, LCLP certification.

(3) The industry supply chain of downstream is consumer perception: the way of
restaurant marketing

The results are expected to extend the scope of Local Consumption of research
Locally Produced, rich LCLP and Locavore theory.
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Abstract. This paper investigates the benefits of social network site
(SNS) profiles of employees for candidates. The research is interested in iden-
tifying the value of information contained within SNS profiles to applicants. The
knowledge that potential candidates use SNS profiles during the employment
seeking process is important for companies to know how to use such profiles
successfully. The digitalization and change of the labor market are new cir-
cumstances for companies. That needs innovative and new solutions to support
the employment seeking process. The research used an online survey for target
group with 362 respondents per analyzed item. This research provides a deeper
insight into the operations of SNSs profiles and provides explanations as to how
and why individuals use SNSs.

Keywords: Social network � Employment � Human resources � Recruiting

1 Introduction

The labor market is changing to an applicant market and that is an actual topic for
companies. There are more open positions than available applicants. Companies need
new channels to provide information to potential applicants. Digitalization has pro-
vided a new channel in SNSs. SNSs especially the profile from the employees with
their information are a risk and opportunity for companies [1]. The research investi-
gates the importance and usefulness of information within SNS profiles for applicants
and if they use the profiles to collect information. SNSs provide the opportunity to
identify information about individuals and their skills [2] which has great importance in
e – recruitment process [3]. The use of SNSs creates an economical advantage for the
applicants and companies. They can use the information and advantages of SNSs to be
successful [4]. The paper investigates the operations and use of SNSs with the social
capital theory. The theory explains the relationships between individuals and advan-
tages of social networks. The main advantage is the beneficial information and
resources [5]. The opportunity to maintain relationships and to use the relationships for
the advantage of SNS’s members, is important for the operation of social networks.
There is some research about the use of SNS profiles for the employment seeking
process, the use of companies to identify candidates for example [6]. The research
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regarding potential applicants that use SNS profiles for the employment seeking pro-
cess; that potential candidates investigate the profile of employees, is contrary to the
actual research that is investigating the behavior of companies. That is a new interesting
research field and perspective to which there has been paid attention of academic
researchers world-wide [7].

The empirical research has been done with an online survey: respondents selected
to be included in the sample and were invited personally to participate in the survey, if
the respondents did not complete the survey within two weeks, a reminder was sent,
and again at four weeks if still not completed. The survey data were analyzed with most
often used indicators of descriptive statistics – indicators of central tendency or location
(arithmetic mean, median, mode), indicators of variability (range, and standard devi-
ation), for data analysis there were used also Spearman correlation coefficient for
testing statistical hypothesis. The paper presents the statistical relevant results to test the
assumptions and statements regarding the importance of information of SNS profiles
for the employment seeking process. The research investigates the differences between
getting information from private and business SNSs. The privacy perception between
the private and business SNS is different [8] and influences the employment seeking
process. In addition, under consideration is the influence of “duration of membership in
years in SNSs”, “number of contacts” and “use in minutes per day”. Those are factors
influencing the use of SNSs and are an investment in SNSs.

The research investigates the statement that SNS profiles of employees have an
influence on the employment seeking process for applicants. That applicants use the
information within SNS profiles for their benefit is another statement to be analyzed.
The assumption is that business SNSs are more suitable than private SNSs.

The results provide recommendations on how companies can use their employees
SNS profiles and present the relevance of SNS profiles for the employment seeking
process: that companies have an advantage with the use of the SNS profiles. The paper
provides the information on what kind of SNSs are more convenient, if private or
business SNSs are more beneficial [9]. Some companies invest their resources on the
most successful kind in their efforts to inform and motivate potential candidates.

2 The Importance of Social Network Sites Profiles
for the Employment Seeking Process

Companies need well-educated employees with excellent skills to be successful. At the
moment it is difficult to find suitable employees and potential candidates have many
opportunities to collect information about potential employers from one side and
possible employees from the other side, and fast development of information tech-
nologies creates opportunities and needs in use of social networks also for the
employment seeking process and job offers. One place to find information are SNSs
[10], the use of SNSs is increasing and gaining importance. Companies and individuals
can obtain and maintain their reputation. They can use social networks for their
advantage to be successful [11]. The risk for the company is that the presented
information is disadvantageous, or employees present themselves in a negative shape.
That is the danger and the significance of SNS profiles for the employment seeking
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process; companies need to be investigated to provide a deeper insight in the operations
and functionalities of SNSs. That support companies to use the SNSs profiles of their
employees for their advantage e.g. to provide additional information to potential
candidates and to motivate suitable and interesting candidates to send an application.
The literature review presented SNSs as a useful and beneficial tool for the employment
seeking process [12]. Companies use SNSs to identify candidates and individuals
collect information about companies. They invest their time and knowledge in the
social network and the reason to join networks is to have access to resources and
information. The exchange is important for the network that individuals can share the
resources and information [13]. That is the social capital of the network. The operations
and behavior of individuals in social networks is explained with social capital theory.
The theory provides explanations for the use of SNSs and provides reasons that
individuals join social networks [14]. The research theoretical background is the social
capital theory and recent developments on use of virtual networks for the employment
seeking process.

Social networks are a good place to get access to resources and information. People
can use their contacts to receive beneficial information. The information and resources
are only available for network members exclusively and provide additional valuable
information. Supporting individuals to reach a decision and to cooperate with other
network members to get a deeper understanding about an issue, for example. SNSs are
platforms in the internet which provide the opportunity to create ties and to maintain
relationships [15]. The difference between real networks and SNSs is the anonymity of
the members; it may be that they do not know each other in person. Further is it
possible to “improve” information on SNS profiles which cannot be approved. The
advantage is the size of the network, the amount of SNS members. The technology
supports a growing and developing network because the software enables the indi-
viduals to control and organize their network quickly and easily, world-wide. SNSs
provide the opportunity to create profiles and to present information about the indi-
vidual with that profile. This information enables other SNS members to search for
network members and to get in touch with network members who have needed or
desired resources or information [16]. The paper concentrates on the profiles from
employees of companies for which other SNS members apply. The potential candidate
can use those profiles to their advantage.

Networks have different tasks and opportunities for their members. The SNSs are
online platforms which enable individuals to create and maintain relationships. In
addition, it is important to investigate individuals and their skills for example. That
means people use SNSs to collect information and to have an advantage. There are
different networks available in the internet. This paper evaluates private and business
SNSs [17]. Both kind of networks have their purpose and provide different information
about individuals. In addition is the use and behavior in various SNSs is different.
Private SNSs, for example, are mainly used for private reasons e.g. to organize leisure
time. There are the opportunities to share pictures from holidays or parties, for
example. Those networks are like Facebook. The other kind of networks are business
networks. Those networks have the task of organizing the relationships of business
individuals. The content of these web pages is business relevant and the profiles present
skills and career steps of the member. The exchange in the business SNSs are mainly
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about business, to present products, services and solutions. A typical business SNS is
LinkedIn. The business and private SNSs are different e.g. their purpose is contrary.
Individuals behave on these pages differently [18]. The pages provide different tools:
the tools are customized e.g. for the needs of the business SNS user and to fulfil the
desire of the member. Often companies are using SNSs to identify candidates and to
collect information about potential candidates - they analyze their profile. If the profile
is of interest it is possible to contact the individual and to ask if the person is interested
to join a new employer. Recruiting needs this new channel to identify suitable well
educated and experienced candidates. At the moment, Germany is a candidate market.
That means there are more open positions than candidates. This situation is very
difficult for companies because they need suitable employee to be successful, that they
have the best employees or resources to be successful. SNSs can support companies to
present themselves to potential candidates e.g. with posts in groups about their success
or products. That is a passive opportunity. The active opportunity is the direct search, to
search for the candidates and contact them. The creation and design of SNS profiles of
employees is a passive way. The employee provides information to a large audience via
the SNS profile and presents the company to other SNS members.

3 Operation of Networks for the Employment Seeking
Process

There is much research to evaluate how individuals use SNSs for the employment
seeking process. Especially that companies use SNSs profiles to evaluate candidates.
They use the SNS profiles to identify suitable candidates for their open positions [19].
This research is contrary and investigates the use of SNS profiles of the recruiter by
employment seeking individuals to collect more information about the potential
employer. The assumption is that the employment seeking individuals visit the profiles
of the recruiter to have an advantage. It is important for companies to know if potential
candidates use SNS profiles to decide to apply or to collect information about the
company. This knowledge about the use of SNS profiles by employment seeking
individuals is important information for companies and recruiters to prepare their
profiles. That they can provide the expected and needed information on their profile,
that they can improve their profile to have a positive charisma for the employment
seeking individuals [20]. The research question is how companies can use the SNSs
profiles of their employees to their benefit.

The SNSs provide the opportunity to collect information and to benefit from that
information. That leads to the statement that individuals use the opportunity to collect
information for the employment seeking process on SNS profiles of recruiters to have
an advantage [21]. SNS profiles provide much information relevant for potential
candidates. The research question is “Why would you visit SNS profiles of employees
if you apply with the company?”. That question is asked to the participants of the
survey separately for business and private SNSs as those two SNSs are different.

The SNS profiles include information about the career path in a company and
duration of employment with a company. Candidates are interested to know how long
people are working for a company because that is an indication about the culture and
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atmosphere in the company. This information is important to know if people are
satisfied and stay with a company. That is the reason for the answer opportunity “to
investigate the duration of employment of the employees” [22]. People are interested to
develop their skills and career. They are keen to reach objectives and their motivation is
to get exciting and responsible positions in a company. That leads to the response
options for the participant “to investigate possible career opportunities in the com-
pany”. Potential candidates are interested to collect real information and to collect
additional information about potential employers. The decision to apply is important
for them and they are keen to find the best suitable company for them. The secrets of
the company are very interesting, and candidates have the desire to get a full picture
about their prospective employer. The response opportunity “because there is realistic
information about the company (compared with official sources)” is to investigate if
SNSs profile content offers further information of interest for candidates [23]. Another
opportunity to use SNS profiles is when preparing the application for the company. The
required qualifications are important to know for applicants. That the potential appli-
cant can decide if they match the requirements and if the qualifications motivate the
candidate to apply for a position. For example, the use of a new innovative programmer
language is very motivating for IT consultants to apply for a position. That information
is of interest to find an exciting position and to learn more about the tasks and
opportunities in a company. That is a pull factor for the recruiting process to increase
the desire of individuals to apply. The answer possibility to investigate that is “to
investigate the qualifications which are important there” [24]. The chance to be rec-
ognized more positively by the recruiter is to mention similarities. That somebody is
doing something which is of interest for the recruiter. The involved recruiter remem-
bers the candidate more easily. The personalization of the application supports the
success of the candidate to get the job. The response opportunity to analyze that
behavior is “to collect information to get the opportunity to personalize my application
e.g. mention my university because the recruiter visited the same university, or I have
the same hobby as the recruiter”. The collected information is very useful for the
potential candidate and allows them to make their application unique and to stand out
compared with other applications. The preparation for an interview is important to be
successful. Those candidates are informed about the company and know the company
well. SNS profiles provide information which can be used for the interview and to
understand the company more deeply [25]. That has been the reason to provide the
answer opportunity “to improve the interview with the company”. The potential can-
didates are on an advanced level in the recruiting process if they are invited for an
interview. They have a good chance to get an offer and have to prepare their interview
to be successful. Pictures are important for individuals and they are interested to have a
picture from their contact person. The importance of the picture can be a cultural issue
and that has to be under consideration for further interpretations. That they know the
person more deeply and they get an idea about the dress code in the company. Further
important is for the interviewer to recognize the person. The answer opportunity is “to
have a picture from my contact partner”. A picture of a person is important for the first
impression and can create sympathy. That would support potential candidate decision
to change the status from potential candidate to applicant.
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4 Method and Demographic Information

The data has been collected with a project at University of Ludwigshafen (Germany).
The invitation to participate in the survey with a link to the questionnaire have been
sent to 990 randomly selected individuals in Germany and the analysis uses 362
respondent answers. Not all respondents answered all required questions; in total 464
participants started to fill in the questionnaire. The data has been collected in April/May
2017 with an online survey. The online survey is useable because the research is about
SNSs and the user of SNSs has access to the internet [26]. The individuals have to
evaluate the answers on a scale from 1 - full agreement to 6 - full disagreement. The
Gender distribution is 33.3% men and 66.7 women (n = 273).

The research uses a six-point Likert scale because the German school grading
system is from one to six. The use of the German school mark system supports the
participants to evaluate the statements and simplify for the participants to answer the
questions. The majority of the participants are under 30 years old. This age group is
regularly using SNSs and will be searching for an employment opportunity in the near
future.

This age group is trained and experienced with SNSs. The participants are very well
educated, that is important to identify and to get an interesting employment offer. The
demographic data is summarized in Table 1.

5 Statistical Results for Business Network Sites

The first analysis and evaluation is about business SNSs. The assumption is that
business SNSs are more suitable for employment relevant issues. That people use this
page for business relevant tasks e.g. to identify employment and their behavior is
business related. The indicators of the descriptive statistics are presented in Table 2.

Table 1. Main information on demographic indicators of respondents (gender, age, social status
and education)

Social status Share (in %) Age distribution Share (in %) Age distribution Share (in %)

Employed 48.9 Under 18 years 0.4 36–40 years 2.2
Unemployed 0.7 18–20 years 9.1 41–45 years 1.1
Student 40.9 21–25 years 40 46–50 years 4.4
School student 7.7 26–30 years 20.4 51–55 years 6.9
Retired 1.8 31–36 years 9.5 Over 56 6.2
n = 274 100 n = 275 100

Source: Tom Sander conducted survey in 2017
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Results of survey participant evaluations on the statement that individuals use
business SNS profiles to improve the interview with the company have covered all
evaluations on evaluation scale (from 1 to 6) with arithmetic mean 2.22, median is two
and mode is one: it means that this aspect is of great importance for respondents. The
variability of responses is the smallest among other evaluations of the analyzed items
(it has the smallest standard deviation). The alike results of respondent evaluations have
the item “to have a picture from my contact partner” – with covered all evaluations on
evaluation scale (1 to 6) with arithmetic mean 2.17, median is two and mode is one.
The variability of responses is the second smallest among other evaluations of the
analyzed items (it has the second smallest standard deviation).

The importance of visual information compared with other factors is confirmed.
The item “to investigate the qualifications which are important there” is evaluated with
median and mode two, that means this information is important for individuals and they
use SNS profiles to collect this information. The factor “To investigate possible career
opportunities in the company” has the median and mode two. This is an additional
information which is not available e.g. in job advertisements. The opportunity to collect
additional information, “because there are realistic information about the company
(compared with official sources)”, is rated with a median of three and mode two. The
advantage to collect more information is not as good evaluated compared with other
results. The item “to collect information to get the opportunity to personalize my
application e.g. mention my university because the recruiter visited the same university,
or I have the same hobby as the recruiter” is rated with median three and mode two.
That is another item regarding opportunities to collect information with the profile from
business SNSs. The factor with the weakest tendency of respondent evaluations to full

Table 2. Main indicators of descriptive statistics of survey results on the analysis of the items
for business SNSs

Evaluated aspects n Mean Median Mode

Because there are realistic information about the
company (compared with official sources)

359 2.72 3 2

To improve the interview with the company 360 2.22 2 1
To investigate the qualifications which are important
there

360 2.35 2 2

To investigate the duration of employment of the
employees

358 3.16 3 3

To investigate possible career opportunities in the
company

362 2.54 2 2

To have a picture from my contact partner 358 2.17 2 1
To collect information to get the opportunity to
personalize my application e.g. mention my university
because the recruiter visited the same university

358 2.96 3 2

Source: Tom Sander conducted survey in 2017, evaluation scale 1–6, where 1 - full agreement;
6 - full disagreement, n = 362
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agreement is “to investigate the duration of employment of the employees” with
median and mode three. This is information which is not as important compared with
the other items. Evaluations by respondents on all items tend to full agreement. That is
an indicator that business SNS profiles of the recruiter are of interest for potential
candidates.

The results of the indicators of central tendency or location - median and mode are
represented with the frequency of evaluations by respondents. The item “to have a
picture from my contact partner” has on the first three stages on the evaluation scale
84.4% which is a strong result – most of respondents are close to “full agreement with
the respective statement. The next item is “to improve the interview with the company”
with 85.5% on the first three stages on the evaluation scale has the results more
distributed (bigger variability) compared with the former item. The item “to investigate
the qualifications which are important there” has 81.1% on the first three stages on the
evaluation scale. The evaluations by respondents are on the first three stages on the
evaluation scale with 76.5% for “to investigate possible career opportunities in the
company” but the tendency to full agreement is not as strong as for the items before.
The factor “because there is realistic information about the company (compared with
official sources)” has 75.2% on the first three stages on the evaluation scale that support
the importance of visual impressions. On the last place is with 62.2% on the first three
stages on the evaluation scale is evaluated item “to investigate the duration of
employment of the employees”. The importance of business SNSs profiles is confirmed
because all items have over 62% on the first three stages on the evaluation scale and
four items have more than 75% on the first three stages on the evaluation scale.
Respondents indicated a clear tendency in their evaluations to full agreement. The
correlation coefficient for “duration of use of business SNSs in minutes per day” is
negative. It means that business SNSs users with more experience are fewer “inves-
tigate the qualifications which are important there”. The second factor is number of
contacts on private SNSs. That means the membership and use of private SNSs
influence the use of business SNSs.

6 Results on Analysis of Use of Private Social Network Sites
for Employment Information

The next part is under consideration of private SNSs. The assumption is that private
SNSs are more related to hobbies or leisure time. People exchange information about
their private life there and less about issues relevant for employment. This section
presents the statistical relevant results on evaluations for use of private SNSs.

The mode and median for the factor “to have a picture from my contact partner”
are 2 from evaluation scale 1–6. That means the tendency is mainly to full agreement
and private SNSs are a good place for pictures. The next two items are “to collect
information to get the opportunity to personalize my application e.g. mentions my
university because the recruiter visited the same university, or I have the same hobby as
the recruiter” and “to improve the interview with the company” – the evaluations by
respondents have the median three and mode two. That means individuals agree that
they can use private SNS to prepare the interview and application with information
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from the profile of private SNSs. The item “because there is realistic information about
the company (compared with official sources)” has the mode and median of three and
average evaluation by respondents was 3.57, which is compared to business SNSs less
important. Two further items are “to investigate the qualifications which are important
there” and “to investigate possible career opportunities in the company” have the
median three and mode six with arithmetic mean 3.53 of evaluations (in scale 1–6). The
mode six is a clear indication that a large group of participants do not agree that those
two items are of interest for the employment seeking process. On the last place is the
item “to investigate the duration of employment of the employees” with the mode three
and six and the median four with arithmetic mean 3.81 of evaluations by respondents.
The results in detail are presented in Table 3.

The results of the calculations are supported with the frequency. The strongest
tendency with 75.3% on the first three stages of the evaluation scale has the item “To
have a picture from my contact partner”. The second place is “To improve the inter-
view with the company” with 60.9% on the first three stages of the evaluation scale.
The result of 52.3% on the first three stages of the evaluation scale has the item “To
investigate the qualifications which are important there”. The item “To investigate
possible career opportunities in the company” - the frequency on the first three stages of
the evaluation scale is 50.1% and the frequency for the item “Because there is realistic
information about the company (compared with official sources)” is the frequency on
the first three stages of the evaluation scale 51.9%.

The next item is “To collect information to get the opportunity to personalize my
application e.g. mentions my university because the recruiter visited the same

Table 3. Main indicators of descriptive statistics of survey results on the analysis of the items
for private SNSs

Evaluated aspects n Mean Median Mode

Because there are realistic information about the
company (compared with official sources)

331 3.57 3 3

To improve the interview with the company 330 3.21 3 2
To investigate the qualifications which are important
there

329 3.53 3 6

To investigate the duration of employment of the
employees

328 3.81 4 3 and 6

To investigate possible career opportunities in the
company

329 3.61 3 6

To have a picture from my contact partner 333 2.67 2 2
To collect information to get the opportunity to
personalize my application e.g. mention my
university because the recruiter visited the same
university

331 3.54 3 2

Source: Tom Sander conducted survey in 2017, evaluation scale 1–6 where 1 - full agreement;
6- full disagreement
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university, or I have the same hobby like the recruiter” has on the first three stages of
the evaluation scale 51.9%.

The last place has “To investigate the duration of employment of the employees”
with the frequency of 46%. There is only one item above of 75% and all other items are
below 61% on the first three stages on the evaluation scale.

The next evaluation is to investigate the Spearman correlation coefficient to
investigate the data. The use of private SNSs is influenced by factors from the use of
business SNSs. The private SNSs have more significant relevant correlation coefficients
than business SNSs. The first analyzed item is “To improve the interview with the
company” and the factor “duration of membership of business SNSs in years”
(Spearman Correlation coefficient 0.0234, Sig (2-tailed) 0.005, n = 144).

The results of this correlation analysis mean that if the person is longer user of SNS
than the evaluations for item “To improve the interview with the company” increase
and taking into account that evaluation scale is 1–6, where 1 - full agreement; 6 - full
disagreement; it means that if the person is longer user of SNS than SNS does not
support improvement the interview with the company.

The next factor which influences the use of private SNSs for the employment
seeking process is the factor “Number of contacts at private SNSs”. There are four
significant relevant items included in analysis and that is an indication that the “number
of contacts at private SNSs” has a deep influence for individuals to use private SNS for
the employment seeking process. The results of correlation analysis are in Table 4.

The evaluations by respondents on last factor “Number of contacts at business
SNSs” has with the items “To improve the interview with the company” (Spearman
Correlation coefficient 0.302, Sig. (2-tailed) > 0.000, n = 144) and “to investigate the
qualification which are important there (Spearman Correlation Coefficient 0.219, Sig.
(2-tailed) 0.008, n = 145). The use of business SNSs influences the use of private
SNSs. Further is of interest that the item “To improve the interview with the company”

Table 4. Spearman correlation coefficient for private SNS on a relevant statistically significant
level for the factor “Number of contacts at private SNS”

Because there is realistic
information about the
company (compared with
official sources)

To improve
the interview
with the
company

To investigate
the qualifications
which are
important there

To investigate
possible career
opportunities in
the company

Spearman
correlation
coefficient

0.15 0.183 0.213 0.177

Sig. (2-
tailed)

0.018 0.004 0.001 0.005

N 246 245 245 245

Source: Tom Sander conducted survey in 2017, n = 362
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is significant influenced by three factors and “to investigate the qualifications which are
important there” is influenced by the number of contacts for business and private SNSs.

The correlation coefficients are on a weak level and all positive. Especially under
consideration is the amount of significant relevant statistical correlation with the
numbers of contacts on private and business SNSs. That means the influence on private
SNS is related to the number of contacts.

7 Summary and Conclusion

The results of the survey data provide the findings that individuals use SNSs profiles to
collect information. They use the collected information to have an advantage. That is an
indicator that the social capital theory can operate in virtual social networks and that
there are similar mechanisms to real social networks. The functionalities and operations
of SNSs can be explained with social capital theory.

The individuals often use SNSs also for the employment seeking process. The
profiles of employees are an important information source for employment seeking
individuals. Companies need this information that they can prepare the SNSs profiles
and consult their employees to create beneficial SNSs profiles to be an attractive source
for potential candidates that potential candidates are motivated to apply for respective
job position in the company. The profiles should have information about career
opportunities and needed skills but most important is a picture on the SNSs profile.
This kind of branding can be supported with corporate identity guidelines and sup-
ported with information by the communication departments. The most important point
would be that the management makes their employees aware that they represent the
company with their SNS profiles and they are responsible that their profile does not
damage the company reputation. The SNS profiles are recognized by other individuals
and used as a source to collect needed and useful information. The ethical and juridical
difficulty would be the power of companies on private or business SNS profiles. One
assumption would be that employees would be not amused if they have to change their
private SNS profiles under consideration of company relevant regulations. That would
be another topic which needs further research.

The difference in use of SNSs between private and business SNSs is clearly visible.
Business SNSs have a higher tendency to be suitable compared with private SNSs
profiles. This could guide companies to the opinion to concentrate their resources on
business SNSs profiles to be successful. Further is the number of correlations between
the investment (duration of membership, number of contacts and duration of use of
SNSs in minutes per day) in private and business SNSs and the employment seeking
process are different for analysed groups. Private SNSs have more statistical relevant
correlations compared with business SNSs. That means further research is needed to
identify suitable indicators to predict the behavior of individuals at SNSs.

The results need further research and investigations to identify more factors and
explanations how SNSs can be used for the employment seeking process and to
evaluate the power of influence of SNSs for the individuals, companies and societies to
use SNSs successfully. This paper provides a basis for further needed research.
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Abstract. This research analyzes the factors that affect to wage discrimination
of women in the accounting profession. Wage discrimination takes place when
men and women receive unequal pay for the same job. This paper, using
econometrics modeling, show the existence of wage discrimination among
accounting professionals and the variables that determine it. The results provide
information about that gender wage discrimination exists, and that the factors
that cause it in this group of professionals are years in college, compliance with
salary, age, professional degree, job satisfaction, college satisfaction, the type of
company in which they work (public, private or mixed), and the size of it and
labor mobility.

Keywords: Wage discrimination � Accounting professionals �
Econometric modeling

1 Introduction

Individuals incur educational expenses along with opportunity cost, by not earning
incomes during their education, convinced that in the future their training will give
them the possibility to earn higher rents [1]. The theory of human capital states that
both, years of college and work experience should increase in linear manner the pro-
ductivity of workers and, therefore, their future salary [2]. While it is true that these
variables affect the remuneration of individuals, there are others such as occupation,
productive sector, productive sector and gender that influence the salary of individuals
[3]. In terms of gender, the theory of human capital refers to the fact that there is lower
remuneration of women and gender segregation because women may prefer certain
types of work and companies prefer to employ them in certain occupations; it is a social
construction created from gender differences, which culturally distinguish women from
men and attribute different characteristics to each.

Based on the theory, individuals who have the same years in college, equal pro-
fessional title and institution, should obtain similar remunerations, when they perform
work with the same conditions. However, in practice significant salary differences can
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be found between men and women. Which increase in those who have studied pro-
grams related to administrative economic sciences [3].

One of the problems that women have had to face to enter workforce, has been
wage discrimination. Although the International Labor Organization (ILO) declares the
right to equal pay since 1919 as a basic principle established in the initial lines of the
Constitution of the ILO [4], where it was recognized as a key element for social justice,
this in practice is not fully met.

Historically, there has always been a strong differentiation of treatment in the
workplace towards women. In this sense, one of the aspects where this inequality is
most evident is in wage discrimination, in this respect several studies have emerged,
where empirical evidence of this phenomenon is shown internationally [5–7].

Wage discrimination attributable to gender occurs strictly in the labor market,
because it refers to the wage differences applied to male and female workers in the
same job position, it can be added that this wage discrimination can be observed not
only when men and women earn a different salary for the same job but also when there
are discrepancies in remuneration for performing a job that requires equal endowments,
such as skills, effort, responsibility, and working conditions [8]. In this context, it is
pointed out that when a person receives a lower remuneration for the mere fact of
having a certain sex, it is called direct wage discrimination, and when certain factors
are considered in a certain job that could lead to benefit one or another sex, that is
called indirect wage discrimination. Finally, it is established that when the only reason
for these differences is their biological condition, that is to say, the male or female sex,
that is called discrimination by sex. Although, broadly speaking, the wage discrimi-
nation of women also takes place in the access to employment.

However, following the conceptualization formulated by the International Labor
Organization (ILO), unequal treatment involves multiple aspects of employment such
as pension coverage, the conditions in which the job is carried out, schedule, of
promotion opportunities, among others. Nevertheless, wage differentials have a par-
ticular relevance. In this sense, the existence of different payment for workers who have
equivalent skills and who perform jobs with the same characteristics is considered
wage discrimination, this disparity is based exclusively on belonging to a particular
group based on race, sex, religion or another that has no relation to the work performed.

The gap between the remuneration of a man and a woman considers all types of
income as cash or in-kind remuneration, net self-employment income and total income
from self-employment or by others. On a global scale, it is estimated that the gender
wage gap is 22.9%. However, the extent of the wage gap between men and women
varies according to the sector, occupation, group of workers, country and time. It is
usually lower in the public sector compared to the private and is higher in older
workers. It is also important to note that exist several factors that explain this wage gap,
and it takes place mainly due to differences in education and training by gender, work
experience, occupational segregation, working hours (part or full time), size of the
company and rate of unionization, and salary discrimination by sex. This segregation is
clearly noticed when there are jobs that are associated to women, such as babysitter,
house maid, secretary, etc. they have lower wages than the jobs associated with men
such as miner, machinist, truck driver, etc. This is called horizontal occupational
segregation [9].
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Likewise, studies at international level show that wage differences between sexes
are mainly due to the segregation of women in certain labor structures. Evidence shows
that a significant proportion of the salary difference is explained by the unequal dis-
tribution of men and women in employment. at least 20–25% of the wage gap [10].
There are also wage differences between feminized and masculinized careers, being the
first less remunerated than the second [11].

In Chile, a series of studies have been carried out showing that there is a wage gap
between men and women that is not explained by differences in productivity, but
rather, could be explained by gender discrimination. In this sense, studies show that
men and women are paid differentially for their years of experience [12]. In this sense,
the Report of the World Economic Forum of 2013 positioned Chile as one of the
countries in which the salary difference between men and women for the same job is
one of the largest in the world [13].

Gender pay gap in Chile is not a minor aspect, especially considering that in recent
years’ women’s labor participation has grown strongly, from 44.3 to 48.7% from early
2010 to 2014, which represents an increase of 4.4 percentage points, almost 60% more
than in the previous four-year period. Also, not only the labor participation of women
has increased, but also the employment rate, an indicator of particular importance since
it expresses the proportion of women who actually have a job, figure that moved from
39.5 to 45.3% during the period 2010–2014 [14].

The main change in the female role occurred in the eighties, due to better education
and training [15]. This generation produced more qualified women for the world of
work. Consequently, women who work today in important positions are protagonists of
a cultural and social change that advances slowly, but that little by little has changed
the society in which we all coexist [16].

Thus, in the present investigation, the existence of wage discrimination by gender
in the professionals of the administrative accounting area in Chile will be identified,
and the variables that affect this discrimination will be identified as well.

2 Methodology

This research was developed through a case study to the graduates of the career of
Public Accountant and/or Auditor at Universidad del Bío-Bío located in the Bío-Bío
Region in Chile.

The study was developed through the application of surveys to the 2002–2011
graduates. The validation of the survey was carried out by two means, “Expert Judg-
ment” and “Application of a pilot test”. The sample was calculated from a total pop-
ulation of 834 graduates of both study plans, Public Accountant and Public Accountant
and Auditor. A sample error of 6.8% and a confidence level of 95% were determined,
which gives a sample of 166 subjects.

On the other hand, the database of the Ministry of Education published on the
website MiFuturo.cl was used to establish the gap between the results obtained by
graduates from Universidad del Bío-Bío versus the national average. The income
information associated with the career published by the Ministry of Education is taken
from the Higher Education institutions, that provide complete records of their
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graduates; the cross check made by the Sub-directorate of Studies from the Internal
Revenue Service (known in Chile as SII) on the basis of the tax records, and the
processing and validation carried out by the Higher Education Information Service
(known in Chile as SIES), of the Ministry of Education.

The information available refers practically to the total number of graduates from
higher education institutions who started commercial activities at SII and corresponds
to graduates of higher education from generations 2000, 2001, 2005, 2006, 2007, 2008
and 2009, which were grouped as; the income to the 5th year of degree corresponds to
the income received by the cohort of graduates 2005 and 2006; to the 4th year the
income received by the cohort of graduates 2005, 2006 and 2007, to the 3rd year, the
average income received by the 2006, 2007 and 2008 cohorts; In the 2nd year, cohorts
of graduates 2007, 2008 and 2009 and 1st year of degree correspond to the average
income received by the cohorts of graduates 2008, 2009 and 2010. This same
methodological basis was used to determine the average income of graduates from
Universidad del Bío-Bío, which was calculated separately by gender.

The analysis is performed for variables such as: age, degree obtained, years of work
experience, type of company (public, private or mixed), industrial sector to which the
contracting company belongs, size of the company, degree of compliance with the
income and the existing gap with the national average.

In the research, the LSD Fisher and the Tukey Tests were used to verify if the
differences of the observed gaps turned out to be statistically significant. In addition,
hypothesis tests were carried out for the statistical average in order to determine the
level of significance of the remuneration gap at Univesidad del Bío-Bío and the
national average, for each of the genders. Finally, an econometric model was generated
to determine the main determinants of the salary of the auditor accountants from
Universidad del Bío-Bío.

3 Results

3.1 Descriptive Analysis

When analyzing the sample data it is observed that of a total of 166 respondents, 59%
are female, who receive an average income of CLP $870,811 and 41% of male gender
whose average income is CLP $1,063,076, showing a gap of 18% between both, which
means that women earn 82% of what men earn for this profession, although this dif-
ference is below the national average for University students of 34.5%, and below
32.1%, of the Bío-Bío Region showing even higher average rents both men and women
to the national and regional average. This income difference by gender is statistically
significant, with a p value = 0.0153 (P-value = <0.05). However, when analyzing
income received per age group, it is observed that the income of graduates between 36
and 40 years of age is significantly higher than the income received by those under the
age of 26, with a 5% significance level. However, when performing the same analysis by
gender, it is observed that the greatest wage gap is between 31 and 35 years with 25%
and the lowest is between 26 and 30 years with 7%, but between 36 and 40 years the gap
is negative, where women have a higher income by 29% than the one earned by men in
the same age group, nonetheless, these differences are not statistically significant.
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When analyzing the income received by degree obtained, it can be seen that the
Auditor Accountant graduates receive an average income of CLP $1,070,035 while the
Public Accountants and Auditors CLP $742,213. This difference is statistically sig-
nificant considering a level of significance of 5%, however, when analyzing the income
by gender, it is observed that the salary gap between those who hold the title of Auditor
Accountant is 16%, instead in the Public Accountant and Auditors, this gap is only 2%,
however, these differences do not turn out to be significant when applying the statistical
tests (P-value = <0.05).

With regard to the income received according to years of experience, it is observed
that, the greater number of years in the labor market, the higher the incomes received,
however, this gap becomes statistically significant, only when comparing the one
received by graduates with more than 12 years of experience and those with less than 2
years of experience, considering a level of significance of 5%. However, when per-
forming this analysis separated by gender, it was determined that the greatest wage gap
is located at 11 years of work experience with 88% and the lowest at 6 years of
experience with 8%, while at 7 years of experience a better income is observed for
women, surpassing men by 35%, however, these differences were not statistically
significant (P-value = <0.05).

Meanwhile, if we analyze the type of company in which the graduates work and the
income they receive, a significant difference can be seen between the public and private
sectors (P-value = <0.05). However, if the analysis is complemented with the gender, it
is observed that there are no statistically significant differences between the income
received in the public sector, where the remuneration gap is only 1% and in this case
favorable to women, since, in these types of companies, gender differences are not
made for the determination of the remuneration to be paid, this could be explained by
the existence of a single scale of salaries for this type of companies. However, in
private companies, where the difference in remuneration received by gender is more
evident, with a salary gap of 27%, which means that women earn only 73% of what
men earn by working in this same type of companies, which is finally ratified by the
Fischer Test, where with a level of significance of 5% the difference in income per-
ceived in the private sector by the graduates of both genders, is significant (P-
value = <0.05).

On the other hand, if we compare the income obtained by graduates according to
industrial sector that their companies belong to, there are no significant differences
between them, this remains by performing this same analysis by gender, although, the
greatest wage gap observed among companies is found in the category of manufac-
turing companies where it reaches 39% and the lowest wage gap observed in financial
companies with only 6%.

The size of the company is a relevant factor when it comes to link it to the level of
remunerations reached, since there is a clear relationship between the size and the
income earned by the respondents, for both genders. In the same way, it is observed
that in large companies the gender wage gap is shortened from 47% in small companies
to 10% in large companies. This is reaffirmed statistically since when applying the
Fisher LSD Test considering a level of significance of 5%, it is observed that there are
significant differences between the salaries paid by large companies and medium-sized
companies (P-value = <0.05). Then, when carrying out this same analysis separated by
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gender, it can be observed that incomes obtained by the male respondents who work in
small companies is significantly higher than the female subjects who work in these
same types of companies. However, if the income obtained is compared to all those
who work in large companies, no significant differences are perceived according to
gender, which clearly shows that small companies are the ones that make this differ-
entiation when deciding the income to be paid to these professionals.

On the other hand, it is observed that the degree of compliance with the perceived
income changes as this increase, however, this is statistically significant in ranges from
moderately satisfied to satisfied or very satisfied (P-value = <0.05). However, when
analyzing this effect according to gender, there are no significant differences in terms of
their degree of compliance with the received income, however, the largest wage gap is
found among those graduates who state they are very dissatisfied with a gap salary of
46%, and the smallest gap observed among those who declare themselves as very
satisfied with their income, which in this case is 16% but in favor of women.

In as much, it is possible to see that graduates from career of Public Accountant and
Auditor of Universidad del Bío-Bío, are in better position than the national average in
the first, second and third year of graduates, nevertheless, this situation changes in the
fourth and fifth years of graduation, where income is relatively lower, although in all
cases the gaps are narrow. However, this gap is statistically significant (P-
value = <0.05) only in the first year in a positive way, and in the fifth year with a
level of significance of 10%, but in this case, it is unfavorable for these graduates.

With respect to the gap in the first three years, where Universidad del Bío-Bío is
above the national average, it is in the first year of 13%, in the second year of 10% and
in third year of 5%. Meanwhile, in the fourth and fifth year, where Universidad del Bío-
Bío is below the national average, the gap is −2 and −10% respectively.

In the meantime, if this analysis is made comparing the income obtained by sub-
jects according to gender with the national average, it is observed that in the case of
female subjects they are in a better position in the first two years, with a 9.5% gender
gap and 6% above the national average, from the third year it begins to fall, reaching a
gap of 8.5%, however, these differences are not statistically significant (P-
value = <0.05). Continuing the analysis with male subjects, it is observed a similar
situation to the found at Universidad del Bío-Bío as a whole, where it can be clearly
seen that in the first three years of degree they are above the national average with gaps
of 22, 16 and 14% respectively, descending from the fourth year, reaching gaps of −6
and −13%, which are statistically significant (P-value = <0.05) in the first year, second
and third year with a level of significance of 10%. In the fourth and fifth year of the
degree, this gap is not significant.

3.2 Econometric Analysis

To identify and quantify the variables that explain the salary of accounting profession,
an econometric cross-sectional model for this empirical application was used [17]. The
exogenous variables in the model are as follows: gender, years in college, compliance
with salary, age, professional degree, job satisfaction, college satisfaction, and the
endogenous variable is salary.
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The general model in its functional form is specified by the following equation:

salaryi ¼ b0 þ b�1 genderiþ b�2=years collegei þ b�3 compliance salaryi þ b�4 agei
þ b�5 professional deg reei þ b�6 job satisfactioni þ b�7 college satisfactioni þ li

ð1Þ

The estimation results of the model of Eq. 1 is possible to see in Table 1.

For the model presented in Table 1 we can to observe, the individual significance
levels for model variables at 95% (P-value = <0.05) and the joint levels (F-statistic:
12.728), with the exception of the variable gender which is 90% significant
(P-value = <0.1) and years_college, age, job_satisfaction, college_satisfaction, wich
are not significant. The variability of the endogenous variable is explained in 42% of
the sample by the variability of the exogenous variables. The model meets the
assumptions of autocorrelation test (Durbin-Watson Test = 2.094, dl = 1.617,
du = 1.832, a = 0.05) and heteroscedasticity test (White Test = F-statistic: 0.821750;
P-value = 0.7155) [18]. Additionally, the model presents adequate information criteria
(Akaike: −6.665764; Schwarz: −6.412801; Hannan-Quinn: −6.565058) [19].

4 Conclusions

In this research, and based on the results obtained from the descriptive analysis, as well
as the econometric model proposed, the variables that significantly contribute to the
wage received by the Public Accountant and/or Auditor of the Universidad del Bío-
Bío, Chile, are: gender, years of experience in the labor market, type of company in
which they work (public, private or mix-to), size of the company, compliance salary
and professional degree. On the other hand, wage discrimination by gender continues
to be a reality in Chile, and persists this trend, in general male professionals perceive on
average rents superior to those of the female gender, although it can be affirmed that the
valorization of this professional is quite high since the average rents obtained by both
men and women, exceeded the average obtained by the University students in the Bío-
Bío Region, in the Metropolitan Region and Nationally.

Table 1. Estimation of salary accounting profession

Coefficient Standard deviation t P-value

constant 1418470.119 174488.896 8.129 0.000
gender 94965.012 69280.646 1.371 0.102
years_college −16065.311 19757.975 −0.813 0.417
compliance_salary −196040.556 35628.128 −5.502 0.000
age 23796.229 50573.086 0.471 0.639
professional_degree 238229.325 83278.352 2.861 0.005
job_satisfaction −46017.936 40286.200 −1.142 0.255
college_satisfaction 1937.235 44474.320 0.044 0.965
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Abstract. In the world of business today, consolidating human resource poli-
cies and practices into High-Performance Work System has become crucial not
only for employees and organisational success, but also for achieving compet-
itive advantage. Accordingly, extant literature argues that high-performance
work systems has a direct effect on individuals behaviour rather than been
influenced by other variables. The aim of this paper is twofold. First, to examine
the relationship between high-performance work systems and employee turn-
over intention. Second, to test the moderating effect of psychological attachment
on high performance work systems and turnover intention. For the purpose of
achieving the objectives of this study, the research adopted a cross-sectional and
correlating survey design. A multi-staged sampling technique was used to
sample two hundred and twenty-four (224) employees from the Ghanaian
banking sector. Both correlation and regression analysis were used to test
relationship and predictability of outcome variable by the predictor while
Hayes PROCESS was used to test for moderation. Results revealed that there
was a negative relationship between high-performance work systems and psy-
chological attachment. It was also found that a negative relationship exist
between high-performance work systems and employee turnover intention.
Additionally, psychological attachment is found to moderate the relationship
between high-performance work systems and turnover intention. It is however
argued that employees will seek other opportunities elsewhere if human resource
policies and practices does not lead to commitment or being psychologically
attached to the organisation.

Keywords: High-performance work systems � Psychological attachment �
Turnover intention

1 Introduction

High performance work systems are key invention of recent management; and have
had modern important effect on individual and organizational performance. The idea of
high-performance work system was based on the assumption that there exist systems of
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work practices for workers in an organization that somehow leads to higher perfor-
mance. [1] explained high performance work system as a system that is being imple-
mented in an organization to enhance the employees’ performance and productivity.
High performance work system has proven to be particularly valuable. According to
[2], high performance work systems have been attributed to higher individual perfor-
mance and lower employee turnover intention. High performance work systems rep-
resent a systematic and integrated approach of managing human resources that align
human resource functions to the achievement of firms’ strategy [3]. As argued by [4]
high performance work systems comprise some fundamental human resource practices
such as; careful selection procedures, internal merit based promotions, grievance
procedures, cross-functional and cross trained teams, high level of training information
sharing, participatory mechanism and skilled-based pay. Implementing HRM practices
in an effective way has contributed to the development of a skilled workforce [5]. This
expectation has led to a significant research stream aimed at testing for performance
gains and comparing research on the potential effects employee turnover has been rare
until recently [6] but such studies are important in their own right, as policies that can
decrease employees turnover are essential to the industrial landscape, at most because
there is strong evidence that stress at work extends to general health and negative
perceptions [7–9].

Existing literature on high performance work systems has examined its effects on
employee work-related outcomes such as job satisfaction, organisational commitment
and turnover intention. However, there paucity of information regarding the modera-
tion effect psychological attachment in the relationship between high-performance
work systems and employee turnover intention. Psychological attachment refers to a
deep and enduring emotional bond that connects one person to another across time and
space [10, 11]. This attachment is characterized with: a safe heaven, a secure base,
proximity maintenance and separation distress [11]. Attachment can also be perceived
as a behavioural system where a feeling of security and actual condition of safety are
significantly associated. The fundamental goal of the system is to regulate behaviours
designed to maintain proximity to and contact with those that are regarded as attach-
ment figures [12]. Bretherton suggests further that attachment behaviours tends to be
noticeable when the attached person is frightened, fatigued, or sick and is assuaged
when the attached figure provides comfort, protection and assistance.

Few studies have examined how human resource (HR) practices influence
employee’s intention to leave [13] and fewer have examined the psychological
attachment of employees to the job. Although there is increasing research on HPWS
and its effect on performance, many unanswered questions remain in this field as to
whether it influences employees decisions to leave or to be attached [14–16]. It is of no
doubt that research on high performance work systems has received considerable
criticism in recent years for its “highly management –centric standpoint”, which places
much emphasis on management goals over employee well-being [17]. Also, earlier
studies on high performance work systems either disregard employee outcomes or treat
employee’s outcomes only as mediating variable that links mechanisms between
HPWS and organizational effectiveness, with the goal of enhancing performance [18–
20]. As the debate of linking high performance work systems to organizational and
behavioural outcomes continues, scholars such as [21–25] all argue that a carefully
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planned and executed HR practices has greater chances of affecting work outcomes
such as employee turnover and counter-productive work behaviours. Consequently,
[26] suggests that equal attention should be paid to managerial activities as well as
involvement and well-being of employees. The intention is to avoid the marginalization
of employee outcomes regarding HPWS research. In line with this assertion, [27]
advanced that an industry which lacks participation is likely to experience high
counter-productive work behaviour such as turnover intention which is eminent in the
Ghanaian banking sector. The study further opined the lack of commitment in the
sector because employees have alternative job opportunities. The need to establishing
the moderating role of psychological attachment is critical as current literature has
made it clear that the relationship between high performance work systems and turn-
over intention seems not direct. The aim of the study is to investigate the relationship
between high performance work systems and employee turnover and also the moder-
ating role of psychological attachment.

2 Research Hypotheses

Hypotheses are derived from objectives;
H1: High performance work systems relate negatively with employee turnover.
H2: Psychological attachment relates negatively with employee turnover.
H3: High performance work systems relate positively with psychological attachment.
H4: Psychological attachment will statistically moderate the relationship between

high performance work system and employee turnover.

3 Methodology

3.1 Procedure

The study used a cross-sectional, descriptive, and correlational survey design in
examining the moderating effect of psychological attachment in the relationship
between high-performance work systems and turnover intention. The Population
consisted of eighteen (18) financial institutions listed in the Ghana Club 100 Com-
panies. Convenient sampling technique was used to select these banks based on their
willingness to participate in the study as well as proximity. Secondly, almost all the
banks have their headquarters in Accra and considered as center of all banking oper-
ations. Purposive sampling technique was then used to sample two hundred and twenty
respondents. In order to adhere to international standards and ethics in research,
organisations and participants were served with consent letters. This research imple-
ments a number of statistical techniques and procedures that help to analyze research
hypotheses. These techniques include reliability and validity test, frequency analysis,
descriptive statistics, correlation matrix and multiple regressions. All statistical pro-
cedures were estimated using Statistical Package for Social Sciences (SPSS). The
researchers also employed the use of Process for SPSS 2.16.3 by Andrew Hayes for the
analysis.
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3.2 Instrumentation

High Performance Work System
The high performance work system scale was adapted from [28], the 20 item was
divided into seven (7) different part which was scored on a likert scale with a range of
1–5 where 1 = strongly disagree, 2 = disagree, 3 = uncertain, 4 = agree, 5 = strongly
agree. The instrument was piloted to determine its reliability and validity. A Cronbach
alpha of .751 was recorded.

Psychological Attachment
The 12 item psychological attachment scale used in this study was developed by [29].
The item scale was scored on a Likert scale with a range of 1–5, where 1 = strongly
disagree, 2 = disagree, 3 = uncertain, 4 = agree, 5 = strongly agree. The instrument
was piloted to determine its reliability and validity. A Cronbach’s alpha of .842 was
recorded.

Turnover Intention
[30] 10 item scale was used to measure the turnover intentions of the respondents. This
10 item scale was scored on a likert scale with a range of 1-5, where 1 = strongly
disagree, 2 = disagree, 3 = uncertain, 4 = agree, 5 = strongly agree. The instrument
was piloted to determine the reliability and validity of the scale. The Cronbach’s alpha
of .853 was recorded.

3.3 Results

To test the hypothesis that employee turnover problems are a function of multiple risk
factors, and more specifically whether psychological attachment moderates the rela-
tionship between high performance work system and employee turnover, Pearson
product moment correlation coefficient and hierarchical multiple regression analysis
was conducted. Hypothesis 1 revealed that a negative relationship exists between high
performance work system and employee turnover (r = −0.232, P < .000). Hypothesis 2
also found that there was a negative relationship between psychological Attachment
and turnover intention (r = −.173, P < .000). In Hypotheses 3, the correlation coeffi-
cient proved that a positive relationship exists between high performance work system
and psychological attachment (r = 0.380, P < 0.00) as seen in Table 1.

Table 1. Correlational analysis of high-performance work system, psychological attachment
and turnover intention.

Variable Mean SD 1 2 3

1. HPWS 3.4998 0.56978 1
2. Psychological attachment 3.5945 0.72309 0.380 1
3. Turnover intention 2.741 0.8366 −0.232 −0.173 1

Note: *Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)
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As showed in Table 2, Andrew Hayes PROCESS was employed to test this three-
step moderation analysis in hypothesis 4. As depicted in the analysis, when High-
Performance work systems (Predictor) was entered into the model the outcome was
statistically significant. Secondly when the moderator (Psychological Attachment) was
added to the model in step 2, the outcome was also found to be significant. In step 3, to
avoid potentially problematic high multicollinearity with the interaction term, the
variables were centered and an interaction term between psychological attachment and
high performance work system was created [31]. When the interaction (High-
performance work system x Psychological Attachment) was added to the model, the
outcome was not significant. The interaction term recorded a beta coefficient of −.2225
and explained a significant incremental in variance in turnover due to the interaction
(DR2 = .0132). Figure 1 depicts that psychological attachment moderated the rela-
tionship between high-performance work systems and turnover intention. As shown on
the interaction plot, an increasing effect of psychological attachment on high perfor-
mance work systems decreases turnover intention. Thus, an organization can adopt
high performance work systems but if these systems do not enhance employee’s
attachment, then turnover intention is likely to occur (Fig. 2).

Table 2. Process results for moderation analysis among high-performance work system,
psychological attachment and turnover intention

Model 1. Outcome variable: Turnover Intention  
Summary:        R         R-sq         MSE        F          df1          df2           p 

.2842      .0807      .6523    5.7347     3.0000  218.0000      .0009

Variables               ß        se             t            p         LLCI        ULCI 
Constant          2.7596       .0576      47.9508       .0000       2.6461      2.8730 
Psychological Attachment               -.1198      .0502       -2.3865    .0179       -.2188       -.0209 
High-Performance Work Systems     -.3270      .1072       -3.0489       .0026       -.5383      -.1156 
Interaction term (HPWS x Psychol Att)  -.2225      .1436       -1.5495       .1227       -.5055      .0605 

R-square increase due to interaction(s):     R2-chng       F            df1        df2          p
HPWS x Psychol Att          .0132         2.4009      1.0000     218.0000     .1227 

Conditional indirect effects of X on Y:   Psychol Att. Effect      BootSE      BootLLCI      BootULCI               t                p 
HPWS         ->    Psychol Att         ->    TI   -1.3506       -.0265      .2002       -.4210       .3680              -.1322      .8950 

.0000        -.3270      .1072       -.5383       -.1156            -3.0489      .0026 
       1.3506       -.6275      .2411       -1.1027       -.1522             -2.6019     .0099 

Note: N = 224. p is significant at .05; ß denotes beta coefficient, LLCI, lover limit confidence interval, ULCI, upper limit confidence interval, Psychol Att, 
Psychological Attachment, TI, Turnover Intention, HPWS, High-Performance Work System
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4 Discussion

In relation to the relationship between high performance work systems and turnover
intention, the findings from this paper is consistent with the works of [32, 33], who
proposed that high performance work systems are approaches to labor management
characterized by participated forms of work, skills enhancement mechanisms to
motivate employees. Therefore, if these propositions are not adopted organisations will
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experience an increasing turnover intention. Additionally, [34] posit that, the intention
to leave becomes eminent if elements of high-performance work systems do not
encourage the autonomy of making one’s own decision and motivation. High perfor-
mance work systems generally give rise to positive impacts on employees by increasing
job satisfaction and commitment [35]. Poor hiring practices, managerial style, lack of
recognition, lack of competitive compensation system in the organization and toxic
workplace environment may account for employee turnover [36]. Based on our find-
ings, it can be concluded that an organization could experience high turnover when
there is low performance work system. [37] advanced that for employees to reduce
turnover intent they must to fully attached both emotionally and psychological which is
likely to spur greater motivation to uphold its values and speed the achievement of its
objectives. Extant literature on high performance work systems indicates that it indeed
predicts employee’s psychological attachment level. [1, 35, 38] maintain that high
performance work systems positively impact on employees by increasing their com-
mitment at workplace. This in other words, means that if there is high performance
work system in an organization where human resource practices are effectively exe-
cuted to the satisfaction of employees and thereby increasing employee’s psychological
attachment to the organisation. Also, [39] stated that organizations that invest in high
performance work systems programs will have more proficient employees, more par-
ticipation and devoted to achieving organizational goals, which simply indicate that
employees will be psychologically attached if high performance work systems are
adapted. Training and development practices, which are also high performance sys-
tems, have a positive impact on employee [40] Training and development are under-
taken in order to train employees to work more effectively, improve their technical
skills, interpersonal skills, teamwork confidence and motivation to work, which will
enable employees’ commitment hence their attachment. As postulated by [41], both the
organisation and employee benefit from training and development. Employees may
share their acquisition of knowledge, skills and abilities needed to perform required
jobs and also to be ready to any development. On the side of the organisation, there is
increase in productivity, employee loyal, commitment and decline in turnover inten-
tion. [42] mentioned that training and development helps organization to improve
retention and reduce turnover. Therefore it is important to adopt significant systems that
best fit for the employees and the organization as a whole to enhance commitment and
reduce turnover.

The moderation analysis explains the effect of psychological attachment on turn-
over intention. As shown in the finding, the hypothesis that psychological attachment
will moderate the relationship between high-performance work system and turnover
intention is supported. The feeling of being psychologically attached to an organisation
will reduce the turnover intent of those workers. Human resource strategies must
provide employees with some level of job satisfaction and attachment [43, 44]. The
availability of psychological attachment as a result of high performance work systems
will however predict turnover intention in the Ghanaian banking sector.

The study has implications for management. Several decades ago, a new model was
discussed by [45] to attract employees commitment and ultimately to increase orga-
nizational performance, known as the High Performance Work Systems. managers
must be of the view that a true contribution of HRM is to motivate employees to work
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harder and them bring them to stay within the organization as well. However, the
message of HPWS lost it very reason because of fixation on financial performance
among others. Findings from our study indicate the relevance of HPWS and its rela-
tionship with turnover intention. That high performance work systems must be seen as
approaches to effective labor management largely underpin by participated work,
discretionary decision making and mechanisms to enhance employees skills, which
will greatly reduce turnover intentions. Apparently, Psychological attachment has a
moderating ability to influence turnover, hence a strong employees attachment prac-
tices must be endorsed in order to achieve a perfect attachment to the organizations
thereby reducing turnover intentions and increasing commitment. This in other words,
means that if there is high performance work system in an organization, to the satis-
faction of employees, consequently there will be an increase in psychological attach-
ment to the organization. Thus managers must resolve to execute HPWS practices that
sought to boost morale, have participatory employees interested in achieving organi-
zational goals.

5 Conclusion

Even though the third model was not significant after the introduction of the interaction
term, the model had greater and wider proportion of variance in employee turnover as
compared with previous model without the inclusion of the interaction term. One
important observation was an increment in the beta co-efficient after including the
interaction into the model. An indication that HPWS standing alone will not be enough
to have that greater influence in employee turnover intention but an experience of
psychological attachment as a result of HPWS will eventually reduce turnover intent
among employees.

The paper argues that the practice of HPWS should be moved from management-
centered and attention should rather be on how it impact on employees and attitudes.
As argued by [14] one of the major antecedents of employee’s behavioural outcome is
the management of HPWS in organisations. Management development of HPWS as a
business strategy is not enough but rather add intrinsic value to psychology of
employees who collectively or individually contribute to organisation. Human resource
policies and practices must encourage participation so that individuals can be com-
mitted which will eventually lead to being psychologically attached to their respective
organisations. The cost of losing employees is a big blow to organisations that seeks to
again competitive advantage. Understanding the importance of this psychological
attachment concept is critical for organisational success, employee development and
competitive advantage strategy. Additional, Harvard model of human resource man-
agement stresses the need for linking human resource practices to the overall organi-
sational strategy. The model posit that the efficiency and effectiveness of employees
commitment is directly linked to how human resource policies like HPWS are executed
for the benefit of employees. These systems or practices are developed to win the heart
and mind of employees and also for the realization of their relative worth in the
organisation.
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Linking HPWS to psychological attachment is critical as [43] argue that poor
execution of HPWS has consequential effect on employees’ work attitudes. HPWS as a
component of SHRM includes provision of intensive training, information, motivation,
employee involvement, establishing internal promotions based on merit as well as
performance-based pay [4]. As suggested by the AMO theory, there are three inde-
pendent work systems that shape employees behaviour and contribution to work. These
systems are: (a) developing employee skills and competencies, (b) increasing moti-
vation and (c) providing an avenue where those skills obtained can be put into full use
and also ensuring some level of autonomy. Base on the AMO theory, the probability
that an individual will be psychologically attached to an organisation is high when they
are given intensive training, high level of autonomy and put learned skills into use. This
however contribute to work attitude like job satisfaction, task performance and
commitment.
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Abstract. We constructed a work motivation model for professional workers
based on “benefit delay,” a key concept we created that represents the time gap
between performing actions that produce benefits and their subsequent enjoy-
ment. Labor can be regarded as the investment of production resources of a
worker in the execution of their duties, and an opportunity to enjoy the benefit of
improved professional competence. We conducted a questionnaire survey to
clarify the effect of enjoyment and delay of benefits. The results of the survey
showed that the improvement of professional workers’ competence depends on
their experience gained through work; therefore, there can be a delay in
enjoyment. If the result of investing their resources is delayed and unclear, work
motivation may decline, and career changes will be encouraged. However,
during a period when the functional benefits are delayed, “emotional benefit”
and “perspective benefit” may function complementarily to generate work
motivation.

Keywords: Work motivation � Benefit enjoyment � Benefit delay �
Functional benefit � Emotional benefit � Perspective benefit

1 Introduction

In this paper, we address labor as a means of enjoying the benefit of personal growth
and constructed a work motivation model for professional workers from the perspective
of delayed enjoyment of benefits. The investigation was conducted on care workers in
the nursing care service industry. The reason for this is because, despite the declining
birthrate and aging population in Japan, there is a high turnover rate among care
workers, especially among those with fewer years of experience. In 2017, 65.2% of
employees who left the industry were employees with less than 3 years of service [1].
Thus, ensuring effective care for the elderly is a critical social issue in Japan.

To reduce the turnover rate among care workers and to effectively and efficiently
improve the quality of nursing care services, we must concern ourselves with the
maintenance and improvement of care workers’ motivation. We thus conducted an
interview survey to find ways to contribute to care workers’ motivation. This interview
survey was conducted with 35 staff members engaged in various types of work at five
facilities operated by a company that provides housing for senior citizens in Japan
(head office: Kagawa Prefecture).
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In Japan, it is said that the nursing care service industry is a “3K”workplace (derived
from the Japanese terms kitsui (hard), kitanai (dirty), and kikken (dangerous) or kez-
saishunyu ga hikui (low pay)), but surprisingly, many survey respondents indicated that
they were “happy” performing their work, or that it was “enjoyable.” This suggests that
interaction with clients evokes positive emotions in care workers, which leads to the
creation and strengthening of intrinsic motivation. Furthermore, the survey data indicated
that one cause of the high turnover rate was a delay in enjoying the benefits of personal
growth, which suggests that it is difficult to recognize improvement in job skills in the care
industry [2]. Interpreting this result as an opportunity, we attempted to construct a work
motivation model that considers the enjoyment and delay of benefits.

2 Constructing a Work Motivation Model

2.1 Labor as a Means of Personal Growth

Labor can be regarded as the investment of production resources such as time, expert
knowledge/skills, and mental/physical energy, among other things, of a worker in the
execution of his/her duties, and the opportunity to enjoy the benefit of improved
professional competence as compensation for resolving the issue to be addressed by the
work. Maslow positioned the need for growth at the top of his five-level hierarchical
model of human needs and assumed that humans who satisfy this need will continue to
perform at a higher level of achievement [3]. However, it is easier to set the
improvement of one’s own professional skills as a target, especially in the case of
professional workers.

Workers select and engage in a specific occupation because they want to satisfy a
fundamental need through the execution of their professional duties. For example,
selecting and working in the medical profession may stem from the fundamental need
to protect the precious lives of human beings. The worker satisfies the fundamental
need that motivated the selection of their occupation through the execution of their
professional duties, but in the process, it is possible to satisfy various other needs. For
example, this includes the need for stability and improvement in lifestyle, personal
growth, and earning the respect and esteem of others. Such a variety of needs are
incidentally satisfied in the process of satisfying the fundamental need, but in the case
of professional workers, personal and professional growth related to the execution of
duties is an especially high priority. This is because improving professional skills
related to the execution of one’s duties plays an important role in more efficiently and
effectively carrying out activities to satisfy the fundamental need that formed the
motivation for the selection of the occupation in the first place.

2.2 Three Benefits Enjoyed Through Labor and Their Delays

It is thought that enjoying the benefits of improving one’s professional competence
through the execution of duties plays an important role in maintaining and improving
the work motivation of professional workers and preventing them from changing
careers, but since this benefit can only be enjoyed through accumulated work
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experience, a benefit delay exists. Benefit delay is a concept we created to model client
satisfaction and client participation in medical and educational services. It represents
the difference between the point in time when activities are undertaken to create the
benefits that clients want and the point in time when the client can enjoy the benefits as
a result. We also assume that the degree of delay is highly dependent on the target level
of the client [4]. Since a benefit delay is a phenomenon that occurs with respect to
benefits that lead to positive changes in the client’s physical health, competence,
values, and emotions, it can be applied to benefits that lead to positive changes in
workers’ professional competence regarding the execution of their duties.

More broadly, benefit delay in labor can be defined as the time lag between when a
worker carries out their work activities and the point when the positive changes in the
worker’s health, skills, values, and emotions reach expected levels as a result of work
activities.

As with benefit delay in service consumption, benefit delay in labor also poses
various problems. Even if a worker invests his or her own production resources into
satisfying the fundamental need, if professional competence only improves later and in
an unclear form, work motivation will decrease and it is highly likely that the worker
will opt to change careers. In addition, during the period in which a delay in the
improvement of professional competence is occurring, the worker is unlikely to be able
to sufficiently satisfy the needs of clients due to this lack of professional competence. In
that case, the worker will receive negative feedback and complaints from clients, which
will also be a factor in lowering his/her work motivation and prompting career change.

However, many professional workers maintain high work motivation and continue
their duties for years. This phenomenon may be related to the fact that professional
workers also enjoy other benefits through the execution of their duties, and these play a
supplementary role in the period of delay in the improvement of professional com-
petence. In other words, if we define improvement in professional competence as a
“functional benefit,” there are also “emotional benefits” and “perspective benefits” that
contribute to the maintenance and improvement of work motivation and prevent career
change. Emotional benefits are a positive emotional state that is brought about by
suppressing negative emotions evoked during the execution of duties and furthermore
by the stimulation of positive emotions. For example, emotional benefits eliminate or
reduce the negative emotion of anxiety that care workers often experience as they work
alongside poor health and death in the execution of their duties. However, care workers
can also experience positive emotions through the execution of their duties, such as
“enjoyment” or “happiness” through their interactions with clients. Moreover, per-
spective benefits are a positive change in recognition, attitude, and importance (pri-
ority), among others, with respect to the fundamental need that motivated them to enter
the profession and the needs arising in connection therewith, as well as a positive
change in the direction of satisfying that need [2].

Among these three benefits, functional benefits followed by perspective benefits
have the longest delay, while emotional benefits have the shortest. This is because
emotions have a situation-dependent characteristic that varies easily according to
events that occur while executing duties, whereas professional competence and values
depend on the quality and quantity of work experience, lending them a cumulative
nature. That is, the time required for accumulation determines the degree of delay.
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2.3 Construction of a Work Motivation Model Based on Benefit Delay
and Enjoyment

Work motivation is broadly divided into intrinsic and extrinsic motivation, and in the
case of professional workers, intrinsic motivation tends to be the greater driver. This is
because intrinsic motivation is derived from the work itself, and the typical rewards it
targets are internal rewards such as feelings of achievement and personal and profes-
sional growth. Since professional workers have a fundamental need to contribute to
solving social problems by dedicating themselves to their chosen profession, they are
likely to be motivated by the work itself. Furthermore, by executing duties in search of
satisfying such a fundamental need, they are rewarded by improving their own pro-
fessional competence. Therefore, we focus on intrinsic motivation and consider the
factors below to be influential. Based on the results of the abovementioned interview
survey, it is possible to assume the model shown in Fig. 1.

In this model, it is assumed that a virtuous cycle relationship is formed starting from
the enjoyment of the emotional benefit of positive emotions evoked through carrying out
work duties. That is, care workers enjoy the emotional benefit of the evocation of
positive emotions such as “enjoyment” and “happiness” through interaction with clients,
and it was assumed that this would affect the generation and enhancement of intrinsic
motivation. Since the evocation of positive emotions also positively changes the per-
ception of the importance of their duties and their attitude toward them, it was assumed
that the enjoyment of the perspective benefit would also be affected. In addition, it was
assumed that enjoyment of such a perspective benefit reduced negative emotions and
promoted intrinsic motivation. The effect of the evocation of positive emotions and
improving perception of work (perspective benefits) on work motivation was also
clarified in a study of knowledge workers by Amabile and Kramer [5].

It was assumed that the intrinsic motivation generated and enhanced by such a
process leads to client-oriented behavior, and the enjoyment of functional benefits, such
as the improvement of professional competence in the process of accumulation of
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Fig. 1. Work motivation model based on enjoyment and delay of benefits
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experience in the execution of duties, is delayed. The execution of duties with improved
professional competence means that clients can receive services that better meet their
needs, and satisfaction and pleasure seem to be returned to care providers as a result. In
addition, improved professional competence also has an impact on the reduction of
negative emotions, but this effect was considered to have two contrary directions. The
first direction promotes a reduction in negative emotions since improving professional
competence enhances confidence in one’s ability to execute work duties. The second
direction is an increase in the sense of anxiety and suppression of the reduction of
negative emotions, because as professional competence improves, the factors that
should be considered (or to which attention should be given) and available choices in the
execution of duties expand, and the worker perceives greater risk. It is difficult to judge
which effect will occur, so Fig. 1 displays the two diametrically opposed effects.

In addition, it was considered that evocation of positive emotions and perspective
benefits helped to reduce the desire to change careers. This is because the intention to
continue executing one’s duties may be enhanced by recognizing their enjoyableness
and social importance.

3 Methods

To verify the work motivation model based on the enjoyment and delay of benefits as
shown in Fig. 1, we conducted a questionnaire survey on workers at serviced homes for
senior citizens.

Table 1. Characteristics of care workers analyzed
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The questionnaire survey was conducted during the period of August 22 to
September 23, 2016 with workers (639 people) engaged in the 28 facilities of a
company that cooperated with the abovementioned interview survey. The survey
method was conducted by distributing and collecting questionnaires by mail. The
number of valid responses was 439, consisting of facility managers/deputy facility
managers (19), care managers (14), administrators (22), nurses/physical therapists/
occupational therapists (79), service provision managers (11), care workers (232),
administrative staff members (16), and other/unknown (46).

Since various occupations are included in the valid responses, and the professional
competences required by the job types are different, the care workers, for which there
was the largest number of valid responses, were made the target of the analysis. Table 1
shows the characteristics of the 232 care workers whose responses were analyzed.

4 Results and Discussion

4.1 Specification of Question Items for Measuring Concepts in the Model

Factor analysis for extraction of benefits, intrinsic motivation, and intention to behave
in a specific manner was carried out using the maximum likelihood method/promax
rotation on the question items for measuring the model concepts shown in Fig. 1. In the
factor analysis, the following criteria were set for deletion of question items:
(1) commonality less than 0.40, (2) factor loading less than 0.35, and (3) factor loading
of 0.35 or more for two or more factors.

Table 2 shows the summarized results of extracted factors (concepts), the Cron-
bach’s a calculated to examine internal consistency, and averages of question items
(scores) showing the high factor loadings for each item. As functional benefits, two
cases were extracted: improvement of situation response capability and improvement of
interpersonal skills. Two emotional benefits were also extracted: evocation of positive
emotions and reduction of negative emotions. Additionally, change in perspective on
work was extracted as a perspective benefit.

Table 3 displays the relationship coefficients calculated using the score of each
factor (concept) extracted in Table 2. As evocation of positive emotion shows a rela-
tively high relationship with all factors, it is assumed that it plays a particularly
important role in the work motivation model for care workers. There is also a relatively
high relationship between intrinsic motivation and client-oriented behavior.
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Table 2. Extracted elements (concepts) and descriptive statistics for question items
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4.2 Delay Differences in Enjoying the Five Extracted Benefits

First, we examined the degree of delay in the enjoyment of each of the five benefits.
Figure 2 provides the results concerning how the care workers’ enjoyment of each
benefit changed as their years of work experience increased. The rate of care workers
who perceived enjoyment of a benefit is the proportion of care workers whose average
(score) for each benefit calculated above exceeded 3.00.

Table 3. Relationship between concepts in the model

Improvement of situation
response capability 1.000 0.395 *** 0.395 *** 0.166 * 0.371 *** 0.308 *** 0.329 *** -0.090

Improvement of
interpersonal skills 1.000 0.579 *** 0.274 *** 0.523 *** 0.373 *** 0.589 *** -0.178 **

Evocation of positive
emotions 1.000 0.468 *** 0.689 *** 0.706 *** 0.721 *** -0.180 **

Reduction of negative
emotions 1.000 0.620 ** 0.550 *** 0.358 *** -0.160 *

Change in perspective on
work 1.000 0.630 *** 0.551 *** -0.170 **

Intrinsic motivation 1.000 0.639 *** -0.281 **

Intention to behave in a
client-oriented manner 1.000 -0.168 *

Intention to change career 1.000
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The rate of enjoyment of benefits other than the improvement of situation response
capability and the reduction of negative emotions was the highest in the 5 to 10 years
strata and tended to decline in the 10 to 15 years strata. It is assumed that the degree of
delay is relatively small for the improvement of situation response capability, as the
rate of enjoyment was the highest in the 3 to 5 years strata. Meanwhile, the rate of
enjoyment of reduction of negative emotions was the highest in the 15+ years strata,
but we believe that the degree of delay is the largest because not even half of the care
workers had enjoyed it. In addition, the degree of delay in the change in perspective on
work seems to be relatively large, since the rate of enjoyment was about half, even in
the 5 to 10 years strata and the 15+ years strata, which had high rates of enjoyment.

4.3 Differences in Intrinsic Motivation and Intention to Behave
in a Certain Manner Due to the Enjoyment Situation of the Three
Benefits

Table 4 shows the results of classifying care workers according to the three patterns of
enjoying benefits and comparing the average (scores) of intrinsic motivation, intention
to behave in a client-oriented manner, and intention to change career. A benefit was
determined to be enjoyed if the score of the benefit exceeded 3.00, and to not be
enjoyed if it was 3.00 or less. Furthermore, the reason that improvement of interper-
sonal skills was used as a functional benefit and evocation of positive emotion as an
emotional benefit was because there was a relatively high correlation between these
factors and intrinsic motivation, intention to behave in a client-oriented manner, and
intention to change career in the relationship analysis displayed in Table 2.

Pattern 1 (3.97) has the highest score (average value) for intrinsic motivation, and it
is a strata of care workers who enjoyed all three benefits. The next highest was Pattern
5 (3.68) followed by Pattern 2 (3.28), and the emotional benefit of evocation of positive
emotions was enjoyed in all three patterns. As indicated by the relationship analysis
shown in Table 2, it was surmised that the evocation of positive emotion plays the most
important role in the generation and enhancement of intrinsic motivation.

Pattern 1 (3.89) had the highest score (average value) for intention to behave in a
client-oriented manner, followed by Pattern 2 (3.60), Pattern 3 (3.44), and Pattern 5
(3.42). Since the intention to behave in a client-oriented manner scored high in the
patterns in which the emotional benefit of evocation of positive emotions is enjoyed, it is
presumed that evocation of positive emotion also plays an important role in the intention
to behave in a client-oriented manner. However, looking at Pattern 6, in which only the
emotional benefit is received, the intention to behave in a client-oriented manner is the
third (3.11) score (average value) from the bottom; therefore, it seems that emotional
benefits alone do not possess sufficient impetus to prompt client-oriented behavior.

Regarding intention to change career, apart from Pattern 7 and Pattern 3, which had
small sample counts, Pattern 1 (2.43) had the lowest score (average value), followed by
Pattern 4 (2.45), and Pattern 5 (2.75). This suggests that perspective benefit plays an
important role in reducing the intention to change careers, because the enjoyment of the
perspective benefit of change in perspective on work is common to these three patterns.
This trend supports the direct suppression effect of perspective benefit on intention to
change jobs in Fig. 1.
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4.4 Validation of the Constructed Work Motivation Model

We validated the work motivation model using structural equation modeling. The
factors extracted by factor analysis and question items showing high loadings for each
factor were used as latent variables. However, observation variables for measuring each
latent variable were limited to the top four items.

Figure 3 displays the results of the covariance structure analysis and shows only
statistically significant relationships. The values of GFI, AGFI, CFI, AIC, and RMSEA
for evaluating the fitness of the model are the results of recalculation excluding the
causal relationships for which no statistically significant relationship was found.

In the relationships between the factors assumed in the work motivation model of
Fig. 1, the following three relations were statistically unsupported: a direct suppression
effect of the evocation of positive emotion on the intention to change career, and a
direct effect of improvement of situation response capability on the evocation of
positive emotion and on the reduction of negative emotions. However, as the
improvement of situation response capability was found to have a direct influence on
the improvement of interpersonal skills, it indirectly influences the evocation of pos-
itive emotions and the reduction of negative emotions.

Table 4. Differences in internal motivation and intention to act due to benefit enjoyment pattern
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Both a promoting effect and a suppressing effect were considered for the effect of
the improvement of interpersonal skills on the reduction of negative emotions, but the
analysis results revealed the tendency for negative emotions to be easily evoked as
interpersonal skills improve. Such a relationship suggests that improving professional
competence improves perception, and as a result, care workers become more aware of
various factors that lead to anxiety and stress. This relationship is not necessarily a bad
trend, because it will lead to care workers perceiving dangers and risks in the daily lives
of the clients and taking actions to reduce them.

As a result of the verification, it is clear that the degree of delay is relatively small,
the evocation of positive emotions forms a foundation for intrinsic motivation and work
to generate and strengthen it, and intrinsic motivation leads to the intention to behave in
a client-oriented manner. It has become clear that evocation of positive emotions also
indirectly affects intrinsic motivation through the enjoyment of perspective benefits and
the reduction of negative emotions. However, as demonstrated in Fig. 2, this indirect
effect occurs only in a delayed manner because the degree of delay is relatively large
for the change in perspective on work and the reduction of negative emotions. In
addition, it has become clear that accumulating experience through client-oriented
behavior leads to professional competence, and there is a virtuous cycle relationship by
which such improvement in capability promotes the evocation of positive emotions.

Although the turnover rate is high in the nursing care service industry, the rela-
tionship whereby the intention to change career is suppressed by promoting enjoyment
of perspective benefits through evocation of positive emotions is also supported.
However, since a relatively large delay exists in enjoying the perspective benefit of
change in perspective on work, workers may opt to change career during the period of
the delay, leading to many workers leaving the profession within their first 3 years.
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5 Conclusion and Future Study

Clearly the interaction between clients and care workers in the delivery process of
nursing care services evokes positive emotions and thereby leads to the improvement of
intrinsic motivation, client-oriented behavior, and professional competence. In addi-
tion, since improving professional competence improves support for clients, it was
clear that care workers create environments that tend to evoke positive emotions in
themselves and contribute to the formation of virtuous cycle relationships. On the basis
of these results, creating a work environment that facilitates the evocation of positive
emotions in professional workers and establishing a structure to support the
improvement of professional competence through accumulating experience may
facilitate improvement of service quality and client satisfaction.

It was also found that it is possible to suppress the intention to change career
through the enjoyment of perspective benefits through the evocation of positive
emotions. This result illustrates one direction in measures to improve the high turnover
rate in the nursing care service industry.

As mentioned above, it is possible to consider work motivation from the per-
spective of enjoyment of positive change in the professional workers themselves and in
the delay of such enjoyment, and this is expected to be a new approach. However, since
the level of expertise and skills required of the care workers who are the subjects of
analysis in this paper was lower than that of other professional workers, the investi-
gation into whether the constructed work motivation model that considers the enjoy-
ment and delay of benefits applies to other professional workers is left as a future
research task. In the future, we will empirically verify the work motivation model that
we constructed and verified in this paper with other professional workers who are
required to have different levels of professional competence in the execution of their
duties, with the aim of constructing a more broadly applicable model.
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Abstract. The paper examines the relationship between emotional intelligence
and job satisfaction levels of employees in the Ghanaian banking sector and
whether the relationship is moderated by the transformational and transactional
leadership styles. It also examines the influence of some demographic variables
(age and educational levels) on the relationship. A cross-sectional design was
used with standardized questionnaires to collect data. Both the simple random
sampling and purposive sampling techniques were adopted to select respon-
dents. 208 bankers was engaged in the study. The results indicated a positive
relationship between bankers’ emotional intelligence and their job satisfaction
(b = .02, p = .38) although not statistically significant. However, transactional
leadership (b = .18, p = .04) and transformational leadership (b = .17, p = .02)
significantly moderated the relationship. The study shows the importance of
leadership styles in facilitating job satisfaction among bankers and also reveals
that age and high educational qualifications are not yardsticks for one’s level of
emotional intelligence.

Keywords: Emotional intelligence (EI) � Job satisfaction (JS) �
Transformational leadership � Transactional leadership � Ghana

1 Introduction

The recent competition in the Ghanaian banking industry has promoted a lot of technical
innovations, strategic customer service as well as created novel ways of handling capital
resources, human resource and the entire banking atmosphere [1, 2]. The need for banks
to improve the quality of products or services and keeping along with the global and local
trends of doing business cannot be overemphasized. Banks engage in these activities so
they lose out of a competitive market [3]. In the quest to maintain a favorable position in
the banking industry, management must be able to frequently restructure its ways of
creating, establishing and maintaining business relationships [2, 3]. Apart from these,
there is the need to create conducive working environment and boost workers’ satis-
faction. This brings to light some important factors like emotional intelligence, leadership
and job satisfaction for consideration in this Industry.
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It is said that every form of learning has an emotional basis and emotions of people
cannot be separated from organizational settings. According to Anand [4] leadership
simply constitute the ability of a person or an organization to direct, guide and shape
other individuals and group towards some goals and targets. In everyday life, people
are influenced or assume leadership roles in one way or the other (either being led or
leading others). These variables are also noted to have a link with job satisfaction of
employees [5, 6]. Job satisfaction or dissatisfaction occurs as a result of the complex
emotional reactions held towards one’s job. According to Locke [7], it is a pleasurable
emotional state from appraising one’s job as satisfying.

Empirical studies and existing literature show that, the success of most managers
and employees in the workplace depends to a large extent on their level of emotional
intelligence in the work place [8, 9] among other factors. In other words, apart from
qualities like academic intelligence, intelligent quotient and technical know-how, the
manager and employee alike must have high emotional competence [10]. This is a
quality when possessed helps to rightly appraise and judge stressful and unfavorable
situations and deal positively with it [11, 12]. This is a powerful resource in business
leadership. It is asserted that for one to achieve effective leadership, emotional intel-
ligence constitutes about 85% whiles IQ forms only 15% [10, 13].

1.1 Rationale for the Study and Research Questions

There are countless empirical evidences supporting the predictive relationship between
EI and leadership styles [5, 9, 10, 14–17] There are also studies supporting the rela-
tionship between EI and Job satisfaction and other positive work outcomes like
altruistic behavior, organizational citizenship behavior, work performance [12, 18].
Research has established positive associations between emotional intelligence and job
satisfaction of both workers and managers but it appears not much has been done on
examining these three variables together (i.e. emotional intelligence, leadership styles
and job satisfaction). Based on this, these research questions are asked:

(i) What could be the moderating role or links of leadership styles to the relationship
between emotional intelligence and job satisfaction?

(ii) Could certain demographic variables such as gender, age and years of leadership
experience affect the relationship between employees’ emotional intelligence
(EI) and Job satisfaction (JS)?

These are the questions the paper sought to answer.

2 Literature Review

2.1 Emotional Intelligence

Wechsler [19] defines general intelligence as the aggregate or global capacity of the
individual to act purposefully, to think rationally, and to deal effectively with his or her
environment. Wechsler’s definition seems to portray what is widely considered as
intelligence [20]. Intelligence has however been broadly categorized into 3 broad areas in
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research. These are abstract, mechanical and social intelligence. The third division of
intelligence (social intelligence) is sub-divided into motivational intelligence and emo-
tional intelligence [9, 14]. The present study thus sort to concentrate on emotional
intelligence since it has proven to account for 85% of success for effective workers
[10, 13]. Emotional intelligence has mostly been named by its proponents including
intrapersonal intelligence by Gardner [21] and emotional creativity by Averill and
Thomas-Knowles [22]. Emotional intelligence in time past was hardly studied because it
seemed the most difficult of the three broad categories of intelligence. The first published
work on emotional intelligence was by Salovey and Mayer [23, 24]. Further works were
published by Goleman [25]. Goleman is considered as one who popularized the idea of EI
in his time [17].

According to Alston, Dastoor and Sosa Fey [14] emotions are reactions that are
structured psychological, physiological, cognitive and motivationally based. Emotional
reactions normally come up as a response to both external and internal events which
may have negative or positive connotations to the individual and significant others.

There are two broad bases on which EI is popularly defined. It is either defined as a
trait (an innate characteristic that promotes wellbeing) or ability (a competence). Due to
the differences in conception, understanding and definition of EI, researchers have
developed several instruments to measure the construct based on how it is conceptu-
alized as either ‘an ability’ or ‘a trait’.

Emotional intelligence has been defined as “the ability of a person to express
emotions, assimilate emotion thoughts to understand and judge with the help of
emotions and to also regulate one’s own emotions and that of others.” This definition is
mostly given by American psychologist and Educational psychology teachers like
John D. Mayer and Peter Salovey [26].

Another definition by Mayer and colleagues is the capacity to reason about emo-
tions, and of emotions to enhance thinking. It includes the abilities to accurately per-
ceive emotions, to access and generate emotions so as to assist thought, to understand
emotions and emotional knowledge, and to reflectively regulate emotions so as to
promote emotional and intellectual growth [13, 27]. Goleman [28] also defines it as
‘‘abilities such as being able to motivate oneself and persist in the face of frustrations; to
control impulse and delay gratification; to regulate one’s moods and keep distress from
swamping the ability to think; to empathize and to hope’’ [29].

2.2 Leadership

Over the years in literature, scholars have found the subject of leadership hard to define.
There have been so many theories developed to explain the concept of leadership and
its dynamic nature [30]. Over time, several debates have risen among scholars about the
subject of leadership and its various facets. Leadership is broadly said to be state of
mind that begins with a desire to capitalize on employees’ actions positively to attain
goals set. Leadership is a vital factor to organizational success or failure [31] and
leadership effectiveness [32]. A leader creates a supporting environment for followers
or subordinates to contribute positively to organizational success. According to Hum-
phrey [33], leadership is defined as a process of social interaction where performance
outcomes are strongly influenced by the leader’s ability to influence the behavior of
their followers.
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2.2.1 Transformational Leaders
Transformational leaders as the term suggests influence the values and needs to
improve accomplishments of the followers. It is a leadership style geared towards
changing of one’s beliefs, values and attitudes in order to align to the collective goals of
an organization. The concept is a component of the Bass and Avolio’s full range
leadership theory which has been extensively researched in the leadership field [17].
Transformational leadership is seen to be the ideal type of leadership that makes use of
both individual and holistic strategies to meet a group’s collective goal [30]. It upholds
and encourages the unique contributions of individuals to the ultimate goals of the
organization. Bass [34] posits that transformational leaders are ones who are not only
interested in the progress and development of their followers but they spur growth in
self-development and higher success levels in members. Such leaders are enthusiastic,
optimistic and encourage commitment and loyalty to the group. They are committed to
stimulate the minds of their followers positively and to do things beyond the status quo.

This type of leadership has four major elements: idealized influence, inspirational
motivation, intellectual stimulation and individualized consideration [35]. Idealized
influence constitutes the ability of leader to act as role model, willingness to take risks
and follow a set of core values, convictions and principles by the leader’s actions.
Inspirational motivation also is the ability to inspire confidence and a sense of purpose
in followers. Here, the leader is expected to have a clear vision and communicate
effectively and precisely with followers as well as show commitment to set goals.
Intellectual stimulation also refers to how the leader involves followers in decision
making by stimulating them to be creative and innovative in seeking solutions to
problems. The leader challenges the followers to think ‘outside the box’. Individualized
Consideration is the ability of the leader to recognize and consider the individual needs
and desire of followers; to know what motivates each individual and capitalize on it to
obtain the best from each follower.

2.2.2 Transactional Leadership
Transactional leadership on the other hand is one that gives the follower rewards and
benefits for obeying the leader and complying with the leader’s requests [31]. Leaders
in this case are more task and goals directed but are less people-conscious. This type of
leadership allows team members to make their own decisions, avoiding interference
from the leader. The leader only steps in when a problem arises. There is also less
interactive contact between the parties involved. This style of leadership is further
divided into contingency reward and management by exception (active and passive)
according to Bass [31]. When the hard work and good acts of followers are rewarded
from time to time, it is termed contingent reward. Management by exception can be
active or passive. With management by exception (active), leaders pay particular
attention to followers and ensure that they comply with organizational laid down rules
and procedures. Here, there is frequent interactions to monitor and offer assistance to
employees if need be. Passive management by exception on the other hand offers
subordinates freedom and ‘breathing space’. The leader only intervenes when errors or
total deviations spring up. For the current study, transactional and transformational
leadership shall be explored.
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2.3 Job Satisfaction

Job satisfaction is generally recognized as a multifaceted construct that includes
employee feelings about different intrinsic and extrinsic job elements. It constitutes
specific aspects of satisfaction related to pay, benefits, supervision, promotion, work
conditions, organizational practices and interpersonal relationships [36]. There are
complex emotional reactions people have towards the jobs. According to Locke [7] job
satisfaction is the pleasurable emotional state that results from appraisal of a job as
achieving or facilitating a person’s values [7] cited in [37]. In other words, it refers to
the attitude people have about their jobs. Job satisfaction involves employees’ affective
reaction to a job based on comparing actual outcomes to the desired outcomes from the
job [38].

Studies has revealed that employees who are emotionally intelligent has high job
satisfaction levels because they have good sense of appraising as well as regulating
their own emotions in situations as compared to those that are less emotionally intel-
ligent. Highly emotionally intelligent employees are quicker to identify the sources of
their stress and frustration and better equipped to reduce and regulate such unpleasant
situations they face [39]. Again, employees with high emotional intelligence experi-
ence high job satisfaction especially in groups because they use such skills to create
positive vibes which in the end boost their wellbeing as well as the group [40]. Sy,
Tram and O’Hara [12] assert that employees who are highly emotionally intelligent
have high job satisfaction levels. Wong and Law [6] had similar results for their study.
Managers with high EI show altruistic behaviors and this mostly ignite positive work
behaviors at the workplace [5]. This also has a rippling effect on employees’ job
satisfaction and performance [6].

2.4 Emotional Intelligence, Leadership Styles and Job Satisfaction:
The Nexus

Emotional intelligence is among some of the factors that significantly influence the
effectiveness of organizations [18]; it helps in areas such as decision making, moti-
vation, interpersonal relationships, and teamwork, maintaining talented people in
organizations and job satisfaction as well as quality of work life [18]. Emotionally
intelligent individuals in organizations are the ones who are able to regulate activities in
the organization in order to effectively attain organizational objectives [11, 41]. 98% of
“top performers” have high emotional intelligence quotient [39]. There are some
empirical research works on Emotional intelligence (EI) and its associations with
transformational leadership styles [5, 9, 14, 15]. After conducting a study on high
profile business leaders, it was concluded that each of them demonstrated the four
corner stones of EI which are emotional literacy, emotional fitness, emotional depth
and emotional alchemy. Dartey-Baah and Mekpor [29] in their work in the Ghanaian
Banking Sector noted that leaders’ EI positively predicted employees’ willingness to
engage in organizational citizenship behavior. Similarly, Barling et al. [16] compared
the self-report of managers’ EI and their subordinates rating of their transformational
leadership. The results showed that EI was positively associated with these aspects of
transformational leadership (idealized influence, inspirational motivation and
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individualized consideration). Higgs and Aitken [42] also concluded after studying the
EI of 40 managers that because EI relates to a number of aspects of leadership, it could
be a good predictor of leadership potential.

Work performance and productivity in organizations are significantly affected by
the manager or leader’s ability to manage emotions in the process of getting work done.
The leader must transmit positive emotions, energy and enthusiasm in all situations. It
is a key requirement in recent times to hire managers and employees with high emo-
tional intelligence. It involves having a sense of self awareness, being highly motivated
and also able to motivate others, appropriate adjustments of attitudes and developing
empathetic skills [4]. Mandell and Pherwani [9] studied the predictive relationship
between emotional intelligence and transformational leadership style of leadership
among 32 managers working for a medium to large organization in the U.S. and found
a significantly positive relationship between the variables.

A meta-analysis conducted by Harms and Crede [17] showed that there is a positive
association between EI and transformational leadership. Also, EI had strong positive
associations with the contingent reward aspect of transactional leadership. However, EI
had negative associations with passive management by exception (an aspect of trans-
actional leadership) - [43]. Additionally, Harms and Crede [17] reported in their lit-
erature reviews of the meta-analysis that positive associations has been found between
EI and school and work performance among students and workers respectively as well
as mental health. Morrison [10] found transformational leadership styles to be pre-
dictive of effective leadership and studies have also shown a positive relationship
between effective leadership and high emotional intelligence. Though there are
countless studies that have empirically tested the predictive relationship between EI and
Transformational leadership and effective leadership, critics of emotional intelligence
have labeled it to be an overstatement of facts [44–47]. Sadri [13] reviewed literature on
emotional intelligence and leadership and concluded the paper by making recom-
mendations based on studies reviewed as to how to incorporate emotional intelligence
in leadership development programs [48]. Sadri argues that leadership can be made
comprehensible, easy and effective when the concept of emotional intelligence is
appropriately incorporated into leadership development programs.

The relationship between emotional intelligence and positive work outcomes like
organizational citizenship behavior has also been examined. Organizational citizenship
behavior (OCB) is an extra-role behavior aside what is formally required [49]. The role
emotional intelligence plays in this relationship is to prompt helping behavior. This is
because an emotionally intelligent person is able to comprehend and react better to the
plea of workers and spark-up positive interactions as compared to the less emotionally
intelligent [11, 50]. The emotionally intelligent person is also able to capitalize and
fully use changing moods of themselves and others to produce the best on a task [11].
The study by Tram and O'Hara [12] revealed that employees’ emotional intelligence
was strongly positively related with job satisfaction and work performance. Again, it
was discovered that the emotional intelligence of managers had more positive rela-
tionship with the job satisfaction for employees who were low on emotional intelli-
gence than for high emotionally intelligent employees. Their findings remained
significant after controlling for the big five personality factors but were not significant
for work performance.
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Carmeli [5] studied EI, work attitudes and behavior outcomes of senior managers in
the public sector. The study was to examine EI and some behavioral outcomes. The
summary of the results showed that EI augments positive work attitudes, altruistic
behaviors and work outcomes. It was also found that EI moderated the relationship
between work family conflict and career commitment but not with job satisfaction. The
details of the results obtained are as follows: EI was positively related to job satis-
faction. Managers with high EI had high affective commitment towards their organi-
zation. Emotionally intelligent managers had high commitment towards their careers
and were well able to manage their family work conflicts. Again highly intelligent
managers had strong altruistic behavior and had less withdrawal behaviors and turnover
intentions. They also engaged in more contextual and task performance activities.

Jordan and Troth [51] conducted longitudinal studies on the mediating role of
Leader member exchange among emotional intelligence and work outcomes like job
satisfaction and turnover intentions among 579 employees belonging to a private
pathology company. In the study, employees’ EI and Leader member exchange (their
desires for quality relationships at the workplace with their leaders) were measured at
Time 1 and then at Time 2, the job satisfaction and turnover intentions of workers were
measured. Bass [31] opined that leader member exchanges are emotional interchanges
that occur as followers interact with their leaders. The capacity of a manager to manage
emotions at the workplace is essential for work effectiveness and performance. The
study results showed a significant and positive correlation between followers’ EI and
job satisfaction but were negatively correlated with employees’ turnover intentions.
Clearly, there seems to be a strong link between EI and Leadership as well as job
satisfaction.

2.5 Demographics Links with Leadership Styles, Emotional Intelligence
and Job Satisfaction

Mandell and Pherwani [9] whose study showed that managers’ transformational lead-
ership styles could predict their emotional intelligence scores found age was not sig-
nificant in the relationship. Meanwhile, studies have shown age to be positively related
to one’s emotional intelligence, length of service and leadership practices [4, 52]. In the
study of Anand [4] for instance, 256 executives in South India were studied to assess
their EI and possible leadership practices. The results showed that managers aged 45
years and above were more emotionally intelligent, had better interpersonal skills,
problem solving skills and were more assertive than younger executives. Also those who
had higher educational qualifications and served eleven to twenty years and more were
more emotionally intelligent in terms of managing their stress levels and that of others
and having empathy than their counterparts. In same study the difference observe for
gender was not significant but women were observed to be more emotionally intelligent
than men. Comparing gender in relation to transformational leadership styles was also
not significant [9]. Additionally, Alston and Dastoor [14] examined 147 managers to
explore whether there was a positive relationship between EI and performance. They
tested the effect of demographic variables such as age, gender, education, years of
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leadership experience on the relationship to examine its effect on performance. The
results showed that the years of leadership experience was related to transformational
leadership in that, greater years of supervisory experience was associated with how high
the supervisor is rated on leadership performance.

2.6 Hypotheses

Hypotheses 1: There will be a significant and positive relationship between
emotional intelligence (EI) and job satisfaction (JS) of bank workers

Hypotheses 2: Transactional and transformational leadership will be positively
related with workers’ emotional intelligence.

Hypotheses 3: Transactional and transformational leadership will significantly
moderate the relationship between emotional intelligence (EI) and
job satisfaction (JS)

Hypotheses 4: Age and educational levels will be negatively related to workers
emotional intelligence.

3 Methodology

3.1 Sampling and Procedure

Purposive and simple random sampling techniques were used in selection of respon-
dents. The purposive sampling technique was adopted because only the banks that were
represented on the Ghana Club 100 ranking were considered. Thereafter, three
(3) branches each were randomly selected for the study. In selecting the banks,
employees of 10 commercial banks that were consistently listed on the Ghana Club 100
rankings from year 2010 to 2012 were considered. The underlying reason for selecting
these companies over the three-year period is to assess the consistency of a bank in
terms of their performance as measured by the Ghana Club 100. The Ghana Club 100
(GC 100), launched by the Ghana Investment Promotion Council (GIPC) is an annual
compilation of the top 100 companies in the country who have exhibited corporate
excellence in their business. Out of the accessible population of about 1000 employees,
a sample size of 208 was estimated as appropriate using the mathematical equation
developed by Krejcie and Morgan [53] for sample size determination. However, a total
number of 237 questionnaires were administered to respondents out of which 208 were
successfully retrieved. Strict ethical considerations like privacy, confidentiality,
informed consent and voluntary participation were adhered to.

3.2 Measures

Bass and Avolio [35] Multifactor Leadership Questionnaire (MLQ) was used to assess
transactional and transformational leadership style (a = .89). MLQ is a 5 point likert
scale that ranges from 1 (not at all) to 5 (frequently if not always). An example is ‘my
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manager provides me with assistance in exchange for my efforts’, ‘my manager instills
pride in me for being associated with him/her’ (a = .89). A six item job satisfaction
scale by Brayfield and Rothe [54] was used to assess the job satisfaction of respondents
(a = .82). It was also a 5 point likert scale that ranged from ‘1’ (completely satisfied) to
‘5’ (completely unsatisfied). Higher scores reflected less satisfaction levels. An
example of item on such scale is ‘I feel fairly well satisfied with my present job.’ The
emotional intelligence was also assessed using the Schutte self-report emotional
intelligence test (a = .85) with higher scores indicating high emotional intelligence.
Examples of items in the scale are ‘I am aware of my emotions when I experience
them’; ‘I share my emotions with others’.

3.3 Analysis

The hypotheses were tested using simple linear regression, hierarchical multiple
regression and partial correlation. The former was used to establish relationship
between the predictor and criterion variable (i.e. EI and job satisfaction) Partial cor-
relation was also used in order to control for the influence of other variables that are not
of interest in the study. Hierarchical multiple regression was used to analyze the
moderation hypothesis. Preliminary tests for normality were conducted to be sure the
data was evenly distributed and normal. The skewness and kurtosis values were within
−1 and +1 indicating a normal distribution of scores.

3.4 Results

Hypothesis 1: ‘there will be a positive significant relationship between employees’
emotional intelligence and job satisfaction’. The result showed a positive association
between Emotional intelligence and job satisfaction but was not statistically significant
(b = .02, p > .05). This however gives a basis for a moderation analysis to examine
how the relationship between the said variables could be strengthened or weakened.
Table 1 shows the correlation matrix of the two variables. This therefore gives a partial
support for the hypothesis.

Table 1. Correlation matrix between the variables of study

Variables Mean SD 1 2 3 4 5 6 7

Control variables
1. Age 2.75 .82 –

2. Gender 1.48 .05 −1.5** –

3. Level of education 2.72 1.22 .13* −.07 –

Study variables
4. Emotional intelligence 121.36 13.96 −.07 .03 −.17** –

5. Job satisfaction 16.12 5.06 −.00 −.01 −.01 −.02 –

6. Transformational
leadership

65.44 12.49 .12 −.02 .09 .12 .17** –

7. Transactional leadership 35.94 8.17 −.01 −.05 .03 .21** .22** .61*** –

Note *p < .05, **p < .001, ***p < .0001
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Hypothesis 2: Transactional and transformational leadership will be positively related
with employees’ emotional intelligence. The results in Table 1 shows support for the
hypothesis as transformational (r = .12, p < .05) and transactional leadership (r = .21,
p < .001) had significant relationship with emotional intelligence.

Hypothesis 3: Transactional and transformational leadership will significantly mod-
erate the relationship between emotional intelligence (EI) and job satisfaction (JS).

To test for the moderation effect of leadership styles (i.e. transformational and
transactional), the hierarchical multiple regression was used by entering the variables in
four steps. As proposed by Cohen, Cohen, Aiken, and West [52] the primary condition
for testing for moderation effect is that the predictor variable(s) and the criterion
variables should be related. This was realised as illustrated in the inter-correlation
matrix presented in Table 1. Again, the predictor (emotional intelligence) and the
moderator variables (transformational and transactional leadership styles) means were
centred [53]. In addition a cross-product was formed using the centred means of
predictor and moderator variables. The control variables were entered in the first block
after which the main predictor and criterion variables (emotional intelligence and job
satisfaction) were entered in the second step. The third step involved the first inter-
action term using the centred values (centred emotional intelligence * transformational
leadership). The fourth step was involved the second interaction term (centred emo-
tional intelligence * transactional leadership). The results are as follows in Table 2.

Table 2. Hierarchical regression analysis for the moderation effect of transformational and
transactional leadership on the relationship between emotional intelligence and job satisfaction

Model Job satisfaction
B SE b

1. Constant 16.36 1.89 –

Age −.02 .44 −.00
Gender −.09 .72 −.01
Level of education −.02 .29 −.01
2. EI .01 .03 .02
3. EI −.00 .03 −.00*
Centered (EI*Transf.) .01 .00 .17
4. EI −.01 .03 −.03
Centered (EI* Transf) .00 .00 .06
Centered (EI* Trans) .01 .00 .18*

Note: *p < .05, EI = Emotional intelligence, Transf = Transformational leadership
Trans = Transactional leadership
Step 1–4: R2 = .00; .00; .03; .05 respectively
Step 1–4: ΔR2 = .00; .00; .03; .02 respectively
Step 1–4: ΔF = .01; .10; 5.95; 4.3 respectively
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The results in Table 2 supports the hypothesis in that, the model containing the
interaction term at the third and fourth step was significant [ΔF(1,202) = 5.59, p = .02].
Transformational leadership explained 2.9% (R2 = .029, p < .01) of the variance in job
satisfaction as indicated in Table 2. At the fourth step the model was significant as well
[ΔF(1,201) = 4.3, p = .04] as, transactional leadership explained 2% variance in job
satisfaction (R2 = .02, p < . 05). This implies that though there was not a significant
positive relationship between emotional intelligence and job satisfaction, the two
leadership styles seem to bridge the relationship giving an indication that emotional
intelligent workers were not satisfied workers until the kind of leadership styles come
to play.

Hypothesis 4: Age and educational levels will be negatively related to workers
emotional intelligence.

The results in Table 1 supports the hypothesis as age was found to be negatively
related to emotional intelligence (r = −.07, p > .01) given the indication that emotional
intelligence does not increase with one’s age. Though the relationship was not statis-
tically significant, results for educational level was (r = −.17, p < 001). This implies
that emotional intelligence does not increase with high educational qualifications.

4 Discussion

The findings of the study showed positive relationship between emotional intelligence
and job satisfaction and this is in congruence with the studies of Carmeli [5] who found
that the emotional intelligence and job satisfaction of managers were positively related
in that such managers had high affective commitment and less withdrawal behaviors to
their organization. It is said that emotionally intelligent individuals are able to regulate
activities in the organization in order to effectively attain organizational objectives [11,
41]. They are also able to appraise situations better hence can make better meaning of
their working conditions even if it appears unfavorable. This in a way gives reasons for
the positive relationship observed but not significant which implies that other factors
come into play for that relationship to be significant. In addition to this, it was found
that transformational and transactional leadership significantly moderated the rela-
tionship between emotional intelligence and job satisfaction. Before this, the study
results showed a positive relationship between emotional intelligence and the two
leadership styles which agree with some empirical studies [5, 9, 10, 14–17]. Job
satisfaction has also been shown to have positive relationship with transformational and
transactional leadership [6, 12, 40, 51] Given these findings from data and literature,
the two leadership styles served as good moderators for the relationship which was
supported by the findings of the study. This implies that emotionally intelligent workers
may not necessarily be satisfied with their jobs though they are able to appropriately
appraise the situation and deal with it judiciously. However, the kind of leadership style
used at the workplace may facilitate job satisfaction for the emotionally intelligent.
From the findings in Table 2, though both leadership styles moderated the relationship,
transformational leadership rather than transactional leadership explained more vari-
ance in job satisfaction.
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The results for demographic variables such as age, gender and educational level did
not have significant relationships with emotional intelligence and this contradicts the
study of [4]; Kaftsieos [52] but supports the study of Mandell and Pherwani [9] and
Alston et al. [14] who found no significant relations among them. From the results age
and educational level were negatively related with emotional intelligence implying that
workers’ emotional intelligence did not increase with their age or level of qualification.
The difference observe for gender was also not significant but women were observed to
be more emotionally intelligent than men [9].

5 Conclusion

The study results have shown the important role leadership styles play in facilitating
job satisfaction among workers. It must be noted that as much as employers of orga-
nizations seek to employ emotionally intelligent individuals, they must also be mindful
of the kind of leadership styles adopted if ever they desire their employees to be
satisfied on the job. Though it is an important factor to have emotionally intelligent
individuals on board to work, leadership styles also may affect their rate of job satis-
faction. It was also noted from the study findings that emotional intelligence did not
increase with age. Emotional intelligence is an aspect of social intelligence that
increases with a person’s conscious efforts to understand his or her emotions and that of
others, interpret them correctly and use it judiciously. The myth that surrounds emo-
tional intelligence and age is therefore cleared up in this study per the results obtained.

5.1 Implication for Practice

Emotional intelligence is a key factor known to propel success in organizations and has
been related strongly to leadership styles and job satisfaction in the literature. For
success in any organizations, emotionally intelligent individuals must be selected. This
notwithstanding, leadership styles must also carefully be selected to boost workers job
satisfaction. Thus, leadership is an integral aspect of everyday living therefore dis-
covering the attributes of successful leadership becomes very important. This coupled
with emotional intellect can produce positive outcomes in the workplace. Furthermore,
in order to ensure the wellbeing of workers and promote work effectiveness, leadership
style must not be overlooked because it can affect workers’ overall impression they
hold of their job.

5.2 Implication for Research

The issue of culture is a pertinent one when leadership styles and emotional intelligence
in organizations are being discussed. For this study, culture was not investigated in the
variables. Culture with regards to leadership styles for instance can be researched to
know its possible influence on emotional intelligence and job satisfaction. This would
help to know the basis of the type of leadership styles that are adopted. Additionally
future studies could also consider the different components of job satisfaction to know
exactly what kind of satisfaction bankers have for jobs (whether extrinsic or intrinsic).
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Abstract. Start-ups are important part of the world economy. Despite the
astonishing rate of the start-up creation, their viability and success remain to be
relatively low. Reasons behind the failure are diverse and complex. The lead-
ership has been recognized as an important factor influencing the performance
of start-ups. The paper argues that entrepreneurial leadership theory can effec-
tively capture the complex processes in start-ups. The paper explores a broader
understanding of the entrepreneurial leadership by examining the context around
which the entrepreneurial leadership occurs. Additionally, it includes leader and
follower perspective in constructing the phenomenon. Lastly, the research
reveals that it is important to view the Entrepreneurial leadership as a process
developing along the stages of the start-up life cycle. The findings suggest that
leadership is changing across the lifespan of the start-ups and distinct conditions
and features are characteristic for the entrepreneurial leadership within each
respective stage.

Keywords: Entrepreneurial leadership � Leadership � Entrepreneurship �
Start-up � Start-up life-cycle

1 Introduction

Start-ups are an important part of the world economy and its growth. The significance
of start-ups is obvious in the UK’s economy. 2016 data shows that per 10000 popu-
lations, only in London, 112.3 start-ups have been reported [1]. Despite the astonishing
rate of the start-up creation, the viability and success of start-ups remain to be relatively
low [1]. Reasons behind the failure are diverse and complex. Leadership has been long
recognized as one of the important factors influencing the performance of start-ups [2].

Some of the mainstream leadership theories, such as Transformational Leadership
and Charismatic leadership have been found to have a positive effect on growth and
development of start-ups [3].

Entrepreneurial leadership is an emerging theory in the leadership research that is
considered to be a more adequate way of understanding the complex leadership pro-
cesses in the new venture creation and growth. The theory has been developing at the
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intersection of the leadership and entrepreneurship research and is a result of exchanges
of ideas and elements between two different academic fields. Until now, entrepreneurial
leadership has been examined from these two loops and maintains the scholarly interest
of the scholars from both fields [3].

Despite the amount of the studies produced, there is no academic consensus on
conceptualizing the entrepreneurial leadership. Additionally, no sufficient measurement
tools have been developed for the entrepreneurial leadership [3].

As the phenomenon is still in its infancy, it is important to explore the perceptions
and views of the people involved in the entrepreneurship venture. Analyzing the
themes and ideas that participants of these processes reveal, will increase the knowl-
edge on the entrepreneurial leadership.

The paper aims to address the research gap in the literature related to the entre-
preneurial leadership. In doing so, the study is designed to qualitatively analyze the
nature of the entrepreneurial leadership in the selected start-ups in order to enhance the
knowledge about what elements are associated with the entrepreneurial leadership and
explore the context where the phenomenon occurs.

The significance of the current research needs to be viewed in the following
aspects: Firstly, the present research gives more accurate understanding of the elements
of the entrepreneurial leadership and outlines the specificities of the context the lead-
ership occurs, by demonstrating personal examples of the respondent entrepreneurs.
Secondly, the study offers its examination on whether the various stages of the start-up
development affect the leadership processes through analyzing similarities and differ-
ences. And finally, the present research examines the leadership processes and rela-
tionships from the perspective of the leader and follower, by including both founders
and employees of the start-up in the study.

2 Literature Review

2.1 Entrepreneurial Leadership

Entrepreneurial Leadership had been discussed much earlier than the term appeared.
Schumpeter was one of the pioneers to connect the entrepreneurship and leadership [4].
Following that Cunningham and Lischeron (1993) have identified a number of char-
acteristics of the entrepreneurial leader such as setting clear goals, creating opportu-
nities, empowering people, preserving organizational intimacy, and developing a
human resource system [5].

Despite the amount of the research produced there’s no definitional clarity or
appropriate tools to assess the entrepreneurial leadership [3]. One of the recent defi-
nitions views the Entrepreneurial Leadership as influencing and directing the perfor-
mance of group members towards the achievement of organizational goals that involve
recognizing and utilizing the entrepreneurial opportunities [6]. The present research
follows the definition of the Entrepreneurial Leadership by Leitch and Volery (2017)
suggesting that Entrepreneurship Leadership means “leadership role performed in
entrepreneurial ventures, rather than in the more general sense of an entrepreneurial
style of leadership” [3].
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Despite of the certain similarities that the entrepreneurial leadership bears to the
mainstream leadership theories, it differs in one important aspect: entrepreneurial
leadership emerges in the intersection of the leadership and entrepreneurship and has a
significant impact from both research areas. Thus, the entrepreneurial leadership is not
considered exclusively from the perspective of leadership, but it is an integration of the
leadership as well as the entrepreneurship [3, 6, 7]. Number of scholars argue, that it’s a
distinct leadership style with unique characteristics that set the theory apart from other
leadership theories and requires discrete analysis [3, 6, 8]. Major arguments of the
scholars supporting this viewpoint include the fact that entrepreneurial leadership is a
merger of Entrepreneurship and Leadership so it cannot be considered from just
leadership perspective [3, 6].

Significant recent trend in the entrepreneurial leadership research is shifting from
the static, descriptive analysis of the phenomenon to the more dynamic visualization of
the nature of entrepreneurial leadership [3].

Entrepreneurial behaviour can be relevant to many different contexts, including
large organizations, non-profit, social enterprises, etc. Some academics argue that
entrepreneurial leadership is not specific to any context and can be successfully utilized
at any type of organization. Yet, the entrepreneurial leadership displays the biggest
impact on the new venture creation and more specifically when it is utilized in the start-
ups’ settings [6].

2.2 Entrepreneurial Leadership in Start-up’s

A significant number of academic researches has attempted to analyze leadership in the
start-ups. Nevertheless, the research has mostly been influenced by the mainstream
leadership theories such a transformational leadership, charismatic leadership, etc. [9].
The limited research investigates the emerging leadership theories, like entrepreneurial
leadership that could be more relevant for understanding the leadership processes in the
complex settings of the new ventures [3, 6].

Literature related to the entrepreneurial leadership in the start-ups has linked the
concept to the innovation behaviour, as well as innovation and creativity in general.
Entrepreneurial leaders are considered to be key drivers of innovation and creativity
[10]. According to the study of Huang et al., the entrepreneurial leadership has a
significant influence on exploratory and exploitative innovation activities in the orga-
nization. The study also highlights the influence of the environmental factors on the
innovation processes in the start-ups [11]. Cai et al. [7] discuss the impact of the
entrepreneurial leadership on the creativity in the organizations. Based on the social
cognitive theory, researchers analyze the effect of the entrepreneurial leadership on the
individual and team creativity. Quantitative analysis of the leaders and employees of
the Chinese companies give interesting data on the positive influencing factors of the
entrepreneurial leadership on the efficiency of the creativity both on individual and
team levels [7].
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2.3 Leadership and the Start-up Life-cycle

Start-up life and classification of the stages of its development are complex and
ambiguous leading to significant controversies in the literature [12–14]. Understanding
the leadership processes in light of this ambiguity is even more problematical, however
a number of researchers have already attempted to relate and analyze two concepts:

Swiercz and Lydon [2] investigate the impact of entrepreneurial CEO on a start-up
development at the different stages of the start-up life-cycle. Researchers argue and
provide relevant research findings to prove the importance of the leadership in the start-
up growth and success. These authors identify two distinct sets of leadership compe-
tencies (self-competencies and functional competencies) that are essential for the
founders that aspire to remain in the start-up leadership at various stages of the start-up
growth. Swiercz and Lydon developed a two-phase entrepreneurial leadership model
relevant to the two phases (Formative and Institutional) of the start-up growth [2].

Freeman and Siegfried [12] discuss challenges that entrepreneurial leaders face on
their way from launching the start-up to achieving significant growth of the venture.
The researchers conclude that three major leadership challenges linked to the start-up
growth process are: developing a vision, achieving optimal persistence, and executing
through chaos. Respectively, the authors suggest three important capabilities that
address those challenges: strategic thinking, coaching, and self-evaluation [13].

2.4 Entrepreneurial Leadership Conceptual Framework

In case of the present paper, we avoid testing any particular theoretical framework but
compile the elements of the Entrepreneurial leadership conceptualization suggested by
a number of authors such as the opportunity recognition, influential abilities of the
leader, etc. [8, 15].

Main theoretical basis of the present research is the construct of entrepreneurial
leadership developed by Renko et al. [6] which includes 8 elements for understanding
entrepreneurial leaders. These behavioural characteristics are: (1) Often comes up with
radical improvement ideas for the products/services we are selling; (2) Often comes up
with ideas of completely new products/services that we could sell; (3) Takes risks;
(4) Has creative solutions to problems; (5) Demonstrates passion for his/her work;
(6) Has a vision of the future of our business; (7) Challenges and pushes other(s) to act
in a more innovative way; (8) Wants me to challenge the current ways we do business.
Hence, the researchers suggest the key elements of the entrepreneurial leadership and
develop respective measurement tool for testing it in various contexts. By testing the
reliability and validity of a tool for the entrepreneurial leadership construct, the
researchers argue that the proposed construct is a valid tool as the findings of the
research demonstrate the prevalence of entrepreneurial leadership among founder-
leaders over non-founder leaders [6]. The concept has been criticized [16], as it mostly
shows the follower’s perspective and ignores how leaders perceive their abilities. Also,
the construct is considered to be following the trait perspective of the leadership and
has been criticised as it fails to take into account the impact of context [16].

284 N. Dvalidze and E. Markopoulos



We address the following criticism by expending the conceptual framework in the
following ways:

1. Additional elements relevant to the entrepreneurial leadership will be explored.
2. In addition to the followers’ perspective, the leaders’ viewpoint will be included.
3. The contextual factor where each element occurs will be explored.
4. The research also builds on the literature on organizational development and growth

and more specifically adopts the model for start-up growth and development
introduced by Overall and Wise [13] to understand the changes in the entrepre-
neurial leadership process [14].

Hence, the present paper will explore the following research questions: What is the
nature of the entrepreneurial leadership in the start-ups? To what extent do the stages of
the start-up life cycle affect the entrepreneurial leadership?

3 Methodology

As the literature review on the Entrepreneurial leadership demonstrated, the phe-
nomenon is still in its infancy and strives to gain the distinct shape in the big picture of
the leadership research. For that reason, qualitative research was a strategic choice.
Although qualitative research involves smaller samples that might not be sufficient
representation of the relevant population, it still allows getting substantial insights of
the experiences and perspectives from the standpoint of the representatives of a specific
population.

3.1 Research Philosophy, Method, Data Generation and Analysis

The present work follows the Interpretive paradigm as we share the idea that deep
meaning of the phenomena can be captured through human thoughts, by uncovering
how they are understanding their world [17]. The study explores the themes, patterns,
and relationship that peoples reveal when giving the account of their world; so in that
sense, using the Grounded Theory is a sufficient methodological strategy [18]. The
choice of the Grounded theory can also be justified, as this methodological strategy has
been widely used in the leadership research and is suggested as an adequate method for
generating the theory [19]. An expected outcome of grounded theory as a method-
ological strategy in case of the present paper would be advancing the already existing
entrepreneurial leadership theory by exploring the themes and drawing generalizable
findings from specific examples using the inductive approach.

The semi-structured interviewing method has been chosen for data collection. As
the aim of the research is to explore the phenomenon in the real context, semi-
structured interviews give a significant amount of flexibility for extensively exploring
the perceptions of the research participants around the topic of research [20].

The interview protocol comprises of 3 blocks and was based on the literature on the
entrepreneurial leadership. The first part contains general introductory questions aimed
at setting the scene and implied some general questions about the start-up and
respondent’s role in the start-up. The second part includes questions that explore the
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features and elements as well as the context of the entrepreneurial leadership and the
third part explores the entrepreneurial leadership across the start-up life cycle.

10 entrepreneurs were selected for the interview. To identify relevant participants
the purposive sampling approach has been used that followed the following criteria and
representation: gender (6 males and 4 female), role in the start-up (5 employees and 5
founders), and industry (multiple industries); The average age of the participants was
31 years. The average time of the interview was 30 min. Interviews were organized
during early July and early August 2018 in Central London. To preserve the anonymity
the participants were coded referenced by the respective codes. Interviews were tran-
scribed using the software www.temi.com and have been checked for accuracy by the
authors to eliminate any potential errors.

Coding of the data was performed in 2 phases: at first stage, selective coding was
used to categorize the data according to the themes that derived from the existing
literature. An inductive approach was adopted and open coding used to analyze
emerging themes and patterns reoccurring across the interviews [21].

A number of studies have employed semi-structured interviews in the entrepre-
neurial leadership research [19], although most of them focus only on entrepreneur-
founders and do not include the followers’ voice in constructing the phenomenon,
which is a significant limitation of the studies mentioned above. To overcome this
weakness, the present research reported both employers and founders of the start-up
companies, several of them being serial entrepreneurs, having diverse experience in
various start-ups. Thus, using more than one data source within the present study to
examine a phenomenon increases the validity of the findings.

4 Data Findings

Below we summarize the findings from selective coding, developed based on the
literature. Following to that, the findings, that have emerged through adopting open
coding, are presented.

4.1 Understanding Nature of Entrepreneurial Leadership

Introducing the term entrepreneurial leadership made it clear that none of the partici-
pants were familiar with the concept, but all of them were able to elaborate their own
understanding of the entrepreneurial leadership. While doing so, the participants
focused on various important aspects.

What is Entrepreneurial Leadership? All participants suggested that Entrepreneurial
leadership in start-ups is different from the leadership in other settings. When dis-
cussing the differences, participants highlighted contextual factors such as uncertain
environment, absence of formal structure, limited availability of resources, etc. that
would require specific leadership behaviours. Additionally, the participants stressed the
attributes and qualities of the founders such as risk-taking, innovative, and passionate
that would define entrepreneurial leadership in start-ups.

Why is Entrepreneurial Leadership Important in the Start-up? When defining
leadership in the start-ups, both founders and employees agree that leadership is an
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essential element for the start-up development and growth. When sharing their views
on how the leadership is enacted in the start-up both founders and employees suggested
that it is essential for the leader to have the necessary knowledge of all aspects of the
start-up work and having self-awareness of why he/she is starting a new venture.
Interviewees also reveal the factors that lead to the successful entrepreneurial leader-
ship, among those they stress the human resource aspect, ability to find the right people
and create a sustainable team. Furthermore, participants suggest the importance of the
values and ethical conduct that the leader-founder brings into the company.

4.2 Elements and Features of the Entrepreneurial Leadership

The research revealed that the major elements that interviews identify with regards to
the entrepreneurial leadership are similar to the elements suggested by Renko et al. [6]
and other authors referred to in the literature review section. Participants describe
interesting examples related to each element and give important contextual specificities
related to each element. Participants of the research suggest that “risk”, “passion”,
“vision” and creativity/Innovation are major elements of the entrepreneurial leadership
in start-ups and those elements can be exhibited in various ways.

Risk: Both founders and employees of the start-up believe that risk is associated with
every single aspect of the start-up life. 3 out of the 5 founders have quit their job before
starting their start-up, which they consider to be the major risk they have taken. Both
founders and employees agree that it is important to carefully analyze and be sensible
about risks in order to manage and averse those.

Vision: Vision is another essential element of the entrepreneurial leadership according
to the participants of the study. They highlight the importance of having a clear vision
for the future of the start-up that affects the organizational effectiveness, team spirit and
confidence of the actors connected to the start-up.

Passion: Interviewees consider an essential element for the entrepreneurial leaders to
have a passion that helps them empower the team, enables leaders to keep motivation
during challenging times. Passionate leaders are more successful with raising funds and
scaling up the process.

Innovation and creativity: Innovation and creativity have been used as the inter-
changeable terms and have been considered as one of the key elements of the entre-
preneurial leadership. Participants believed that innovativeness has to be considered at
every aspect of the start-up leadership, it should be the way the leaders think and act
and enable others to perform in a more innovative way. Employees and founders’
perceptions differ on how the innovation is enacted in the start-up. Start-up leaders
think that any employee, including interns, should think and act innovatively. While
employee’s perspective suggests being more cautious about forcing innovation on
others within the entrepreneurial teams. Employees also state that it depends on the
founder’s leadership to materialize and implement innovative ideas that employees are
coming up with. Innovation is considered to be the way start-ups deal with the day-to-
day challenges. Specificity of the start-up context demand more innovative, fast
solutions and decision-making from all actors involved in the start-up.
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4.3 Entrepreneurial Leadership as a Process

Participants share the view that entrepreneurial leadership is not a fixed state; quite the
reverse, they believe it is a dynamic process of change and is influenced by various
factors. Questions were formulated in a way to capture the perceptions and experiences
of participants view of Entrepreneurial Leadership across various stages of the start-up
growth. Chart demonstrating the four stages of the start-up life cycle [14] has been
displayed and participants were asked to elaborate on entrepreneurial leadership pro-
cesses relevant for each stage.

Both the employees and the founders participating in the study differentiate
entrepreneurial leadership at 4 exhibited stages of the start-up development and con-
sider various aspects and factors contributing to shaping leadership at every stage of the
start-up life. The related findings are summarized below:

Stage 1: Majority of the participants characterize the leadership in the initial stage of
the start-up development as “passionate”, “courageous”, and “resilient”. Intervie-
wees believe that these are the leadership traits and behaviours that are essential in
order to push forward the innovative idea to transform into a start-up, as well as to
cope with the volatile environment.
Stage 2: Participants link this stage with agile and open leadership.
Stage 3: Most of the interviewees share the idea that at this stage leadership focus
shifts to building up the right team and sourcing the right talents, one of the
interviewees naming it as a “Lean leadership”.
Stage 4: Interviewees suggest that at this stage leader should focus on assigning
right roles in the team, empowering the people and sharing the leadership
responsibilities.

4.4 Leadership in the Contexts of the Leader-Follower Relationship

The topic of sharing leadership responsibilities among various actors in the start-up as
well as shifting leadership roles among the collaborators have emerged as a distinct
theme during the interviews. Participants justify the importance of sharing leadership
with the specificities of the start-up environment such as a need for a fast decision-
making, small teams, the absence of the hierarchy and importance of sustaining
available human resources.

Key challenges in the leader-follower interaction, that some of the interviewees
suggest, is the ego of the leaders and desire to retain own power and decision-making
in the company. Participants opinion differ on how receptive the start-up leaders are
when followers challenge the way they do business. There was a clear discrepancy in
the way employees and founders viewed and described this aspect of leadership. While
founders suggest that they are open to the ideas and suggestions from all collaborators,
employees disagree and give examples of the opposing trend.
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4.5 Big Company and Start-up Opposition for Understanding
Entrepreneurial Leadership

Another important theme, which has emerged during the analysis of the patterns and
reoccurring themes in the data, is related to the size of the organization. All participants
attempted to understand the entrepreneurial leadership by contrasting start-up envi-
ronment with “big companies” and “large organizations”. There is a number of
important differences, according to the participants that lead to distinctive leadership
behaviour linked to those two environments: Secured setting as opposed to uncertainty
- of the start-up environment, the absence of the structure and hierarchy and the distinct
potential for developing leadership abilities. Big companies have more opportunities
for developing leadership abilities as opposed to start-ups, where natural leadership
potential of an individual is considered as important factor influencing the leadership in
those settings.

5 Discussion and Implications

5.1 Entrepreneurial Leadership

The main objective of the present research is to understand the nature of the leadership
in the start-ups. In doing so, the key elements of the entrepreneurial leadership were
explored: why the entrepreneurial leadership is important and how it is utilized in the
start-ups’ settings in order to answer this main research question we have outlined.

The Conceptual framework was based on the entrepreneurial leadership construct
proposed by Renko et al. [6] that suggest 8 distinct elements of the entrepreneurial
leadership. Interview questions were framed around those elements, additional ele-
ments referenced in the literature have been added such as opportunity recognition and
utilization, influencing abilities, being a role model, etc. [6]. The format of the semi-
structured interview and open-ended questions gave freedom and flexibility to the
participants to define what other elements they consider relevant for the entrepreneurial
leadership based on their life experiences. All that gave sufficient qualitative data that
can be generalized beyond the 10 start-ups that the interviewees represent.

Overall findings of the present study demonstrate that the entrepreneurial leadership
has a significant impact on start-ups. A number of distinctive features such as vision,
passion, risk, innovation, and creativity have been emphasized by the small sample of
the study participant entrepreneurs. Although the elements listed here have been
already discussed by a number of authors [8, 15] in relations with the entrepreneurial
leadership, the previous studies have mostly used the quantitative tools to study the
construct that limited the understanding of how and why these elements occur in certain
settings. The present study, on the other hand, gathered rich contextual data outlining
details on the context and factors that surround each element, analyzing reasons for the
occurrence of each element in a particular entrepreneurial setting.
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5.2 Entrepreneurial Leadership Across the Start-up Life-cycle

Scholarly work of the recent years has increasingly focused on understanding the
entrepreneurial leadership as a process [3]. Leitch and Volery [3] suggest that entre-
preneurial leadership as a social process drawing on the human capital and social
capital theory. Freeman and Siegfried [12] view entrepreneurial leadership in the
context of the start-up growth outlining key challenges that entrepreneurial leaders need
to overcome in the process of the start-up development and suggesting that the ade-
quate capabilities of the leaders strategic thinking, coaching, and self-evaluation [13].
Another academic paper that pioneered linking the leadership and start-up development
in the scholarly research has been produced by Swiercz and Lydon [2]. The two-phase
entrepreneurial leadership model explicitly includes the leader as an essential part of
the organizational transition and life cycle [3].

Building upon the scholarly work that we have outlined and considering the gap in
the research that calls for a better understanding of the leadership processes in various
contacts across the time present paper has adopted the four-stage S-curve model
developed by Overall and Wise [13]. The proposed model gives a holistic view of the
start-up-lifespan by incorporating the innovation life-cycle, customer development and
funding stages of the start-ups as key element influencing each stage.

The findings suggest that the leadership is changing across the lifespan of the start-
up and distinct conditions and features are characteristic for the entrepreneurial lead-
ership within each respective stage.

5.3 Entrepreneurial Leadership as a Leader/Follower Co-creation

Recent academic efforts in the leadership research demonstrate increased scholarly
interest in understanding the leadership as a co-creation of the leader and follower. The
interest is shifting from the top-down understanding of the leadership to the flat
leadership construct. In line with these developments the concepts of the shared [22]
and distributed [23] leadership emerged, that attempt to capture the nature of leadership
in contrast with the top-down leadership approach focuses more on abolishing hier-
archies in leadership enactment and gives space for various actors in the organization to
act as a leader in diverse conditions. Scholars have noted that the shared and distributed
leadership have been theoretically conceptualized while still lack the evidence [22].
Studies that have previously analyzed the shared leadership in the new ventures sug-
gested that shared leadership has a positive impact on the team performance in the new
ventures [23].

Start-up with the flat hierarchical structure is a perfect environment where shared
and distributed leadership patterns could be traced. Thus, it was not surprising that the
elements and themes related to the shared/distributed leadership and leader/follower
relationship dynamics have emerged from the findings presented here. Firstly, the
finding demonstrates the interdependence of the actors. All actors are equally important
for the success if any of those fail, start-up risk for the major failure. The finding also
acknowledges the significance of the teams for the start-up work. All participants have
highlighted developing the team as an essential condition for the start-up success.
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Findings related to the leadership in four stages of the start-up lifecycle give
additional specificities on the topic, suggesting that the development and growth of the
team, sourcing the relevant people, sharing and delegating responsibilities and
assigning the right roles to the team member are critical during the 3rd and 4th stages of
the start-up development. In addition to this, findings suggest a more important role and
contribution of followers in the leadership co-creation. While the entrepreneurial
leadership theory, along with other mainstream leadership theories focuses largely on
the leader and understands leadership mainly from leader’s perspective, the present
research has attempted to show both leader and follower perspective for understanding
the entrepreneurial leadership in start-ups. The recent study targeted both the follower
and leader for generating respective data and gave both accounts in the findings of the
study.

5.4 Contextual Factors Defining Leadership in Start-ups

An important gap in the literature on the entrepreneurial leadership has been related to
the limited understanding of the context where the entrepreneurial leadership occurs
and factors that influence the phenomenon in various environments [15, 16].

Ireland et al. [14] have discussed the opposition of the big company and start-ups
with regards to leadership. Researchers suggested that in large organizations entre-
preneurial leadership is mostly concerned with collecting the right resources and is
considered to be a foundation for the strategic decision-making. In contrast to the new
ventures, entrepreneurial leadership is connected to developing innovative approaches
for solving the problems of the customers [15].

The findings presented in this research reveal that the contrasting settings of the
start-ups and big organizations appear to be important influencing factors for devel-
oping the entrepreneurial leadership in a particular setting. More specifically, the
findings suggest the following influencing factors: secured setting as opposed to
uncertainty, absence of the structure and hierarchy, and leader’s development track as
the key conditions shaping leadership in those environments. Relevant examples and
individual experiences of the entrepreneurs participating in the research have been
analyzed.

6 Conclusion

In summery we can point out that the mainstream leadership research does not allow
full understanding of the leadership processes in the start-ups at different stages of its
development. We suggest that the entrepreneurial leadership theory is a more relevant
construct for understanding and capturing the complex processes in a highly volatile
environment. We believe that the present paper deepens the scholarly knowledge on the
nature of the entrepreneurial leadership by investigating entrepreneurial leadership in
the start-ups setting, including through the perspectives of the leader and follower in
constructing the concept and capturing the entrepreneurial leadership process across the
lifecycle of the start-ups.
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Abstract. The article clarifies single mothers’ social needs and interests.
Suggestions for improving the sphere of social services provision and new forms
of social support for this category of citizens have been made on this basis. It has
been determined that organizational content and socio-economic aspects of
social services have to be developed and improved. The article defines that it is
urgent to create conditions for the inclusion of the non-governmental sector in
the provision of social services to single mothers, expand the range of services
oriented towards the prevention of social orphanhood and form conscious
paternity and social rehabilitation. The results of the study showed that it is
expedient to initiate new forms of social support at the community level,
including special education courses and single mothers’ training, social rental
service, social specialized baby shops, helplines, hot lines, children’s rooms and
baby rooms, courses for future mothers and young mothers, self-care groups,
leisure centers at the place of residence, etc.

Keywords: Single mothers � Social work � Social services � Social security �
Socio-economic measures

1 Introduction

The socio-economic crisis, the ongoing military conflict in the Eastern Ukraine, the
tight austerity measures taken by the Government reinforce the gender imbalance in
society, leading to some consequences, such as: feminization of poverty; loss of work
by women; difficulties to access medical, educational and social services; increase of
cases of domestic and sexual violence, including those related to the military conflict;
strengthening of patriarchal gender stereotypes and the traditional division of social
roles.

On October 10, 2018, parliamentary hearings on the topic “Preventing and resi-
lience of discrimination of women from vulnerable social groups” took place due to the
need for effective parliamentary supervision and identification of problematic aspects in
the field of public relations in preventing and resilience of discrimination of women
from vulnerable social groups; the development of effective mechanisms to protect the
rights of women from vulnerable groups based on the principle of equal rights of
women and men and non-discrimination.
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Economic, social and cultural rights are of particular importance for women from
vulnerable social groups as they suffer disproportionately from poverty, social and
cultural marginalization. It enhances their subordination and limits their exercise of any
other right. As a result, women from vulnerable groups have unequal access to
resources and services, and less power in the political, economic and social spheres.

Single women with children are among the most vulnerable population stratums.
Due to the social cataclysms and economic crises, the demand for social services for
this category of citizens is increasing, which requires a detailed study and development
of organizational, content and economic principles of social service provision.

Thus, over the past 15 years the number of single mothers in Ukraine has increased
22 times. As of 2018, in 20% of families children are raised by single mother and they
are mostly needy families. According to statistics, every fifth child today has no official
father.

Among the prerequisites for the emergence of such a vulnerable category as single
women with children there are the following: divorce (today there is a crisis of the
Ukrainian family – 61% of married couples get divorced), extra-marriageable birth (an
increase in the number of civil marriages is accompanied by an increase in the number
of illegitimate children), widowhood (military conflict in the East causes an increase in
the number of this category), adoption (increasing tendency for adoption by single
woman or man), etc. In this context, social work should be focused not only on
improving social services provision in the form of social security and social services,
but also on developing a strategy for overcoming early pregnancy, improving the status
of women in the labor market and in business, expanding access to educational and
medical services, detection and implementation of socio-psychological support at early
stages in the process of divorce.

2 Literature Review

The issues of the theory and practice of social services for vulnerable groups of the
population have been studied by such scientists as A.I. Ivanova, Mikhnenko, I.
Mygovych, P. Nadolishny, T. Semygina, L. Skoropada, L. Tyuptya, V. Zagorsky, I.
Zviereva, and others.

Various aspects of the problem of population social protection are covered in the
scientific works by S. Bandur, K. Batygina, N. Bolotina, N. Boretska, M. Kravchenko,
M. Moklyak, O. Novikova, O. Paliy, O. Petroye, O. Pishchulina, O. Savchenko, Yu.
Sayenko, T. Semygina, B. Stashkiv, V. Skurativsky, P. Sytnik, V. Troshchynsky, K.
Vashchenko, N. Yarosh and others.

The research of I. Chekhovska has made an analysis of Ukrainian legislation
regarding the provision of state social benefits and other guarantees for single mothers,
has identified the shortcomings of its legal foundation, has identified areas of
improvement, taking into account the positive foreign experience (Chekhovskaya
2017).

UK experience on single mothers’ socio-economic support in the development and
adoption of equal opportunities legislation is presented in Wendy Sigle’s work
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“England and Wales: Stable fertility and pronounced social status differences” (2008)
(Sigle-Rushton 2008).

The gender component of social work is highlighted in Stephen Hicks’s work
“Social work and gender: an argument for practical accounts” (Hicks 2015), which
involves relations between professionals and clients, as well as between the client and
the state. Therefore, a wide range of social work clients, establishments and institutions
that provide social services require different treatment for men and women, including
single mothers.

The Oxford edition “Encyclopedia of Social Work” (Encyclopedia of Social Work)
states that the essence of social work with single mothers is to increase family
allowances and child support, as well as to develop measures to prevent teenage
pregnancies, expand access to education and employment, identify low-income
mothers.

The article by C. Anne Broussard, Alfred L. Joseph and Marco Thompson
“Stressors and Coping Strategies Used by Single Mothers Living in Poverty” is
especially noteworthy (Broussard et al. 2012).

This work highlights the consequences of the difficulties that are experienced by
single mothers, namely stress and poverty. The findings are based on a survey of single
mothers, which allowed to highlight important social values associated with social
justice, dignity and competence. Authors offer social services that help to improve the
conditions for people living on the poverty line, as well as measures that minimize the
consequences of stress.

3 Methodological Approach

The purpose of the article is to analyze legal and regulatory framework for the social
protection of single women with children, in particular the provision of their rights to
receive social services, to find out the mechanism of providing social services to
women in the conditions of a territorial community, to suggest measures and proposals
on social practice of this category of citizens.

The methods of research are: analysis of Ukrainian legislation on granting state
social benefits, privileges and other guarantees to single mothers; a survey based on a
targeted sample of 15 women aged 18 and over from rural and urban areas in order to
find out their social needs and interests; questionnaire survey on single mothers’
financial living conditions and professional employment (40 single mothers partici-
pated in the questionnaires).

The participants of the study were selected with the help of students - future social
workers within the framework of passing practice on the basis of social institutions, as
well as specialists of the centers of social services for children, families and youth of
the region; studying and analyzing the reports of the Centers for Social Services for
Children, Families and Youth, which are available on the Internet. In order to find out
the range of social services for single mothers, an analysis of the sites of the Regional
Centers for Social Services for Children, Family and Youth was conducted.
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4 Conducting Research and Results

In general, social services provision is provided by law if a person or a particular social
group is in difficult circumstances and can not independently overcome them. There-
fore, difficult circumstances are defined as circumstances caused by disability, age, state
of health, social status, life habits and way of life, as a result of which the person has,
partially or completely, no ability or opportunity to take care of his or his family’s life
and participate in public life (Law of Ukraine “On Social Services”).

At the same time, the abovementioned people fall into the category of “vulnerable
groups” as potential recipients of social services that have the risk of falling into
difficult living conditions due to the influence of external factors (social, economic,
natural, political, environmental, etc.) and internal factors (material, physical and
mental developmental defects, age, lifestyle, etc.) (Kiyannitsa and Petrochko 2017).

This category includes single women with children. The legal definition of a term
“single mother” is given in part 13, article 10 of the Law of Ukraine “On Vacations”.
So, single woman is a mother who takes care of a child without a father. According to
article 18-1 of the Law of Ukraine “On the State Assistance to Families with Children”
several categories of people have the right for respite services. They are unmarried
single mothers, single adopters, if the birth certificate (or the decision on the adoption
of a child) does not include a record of the father (or mother) or a record of the father
(mother) was conducted in accordance with the established procedure by the state body
for registration of acts of civil status on the instructions of the mother (father, adopter)
of the child. Single mothers also include widows, women who bring up a child without
a father. The latter include divorced women who raise their own children, even if they
receive alimony. A woman who is married, but her husband has not adopted her baby,
is also considered to be single (Chekhovskaya 2017). The article will be focused on
unmarried single women and bring up their children by themselves.

According to the Law of Ukraine “On Social Services”, social security is the main
form of social services. It is important to review the forms of social security for this
category of citizens in accordance with the current legislation. According to article 5 of
the Law of Ukraine “On Social Services”, social security is a financial assistance
provided to people in difficult living conditions in the form of cash or natural aid (food,
sanitary and personal care products, childcare facilities, clothing, footwear and other
essentials, fuel, as well as technical and auxiliary means of rehabilitation) (Law of
Ukraine “On Social Services”).

So, we understand the term “social security” as the form of provision of social
services aimed at the financial assurance of single women with children at the expense
of the state budget and special extrabudgetary state funds, in case of loss of source of
subsistence, appearance of additional expenses or lack of necessary poverty level
according to objective, socially significant, determined by law, reasons for equalizing
the social status of these citizens compared to other members of society.

According to existing laws, the main criteria for receiving social assistance for
children by single mothers are: family structure, income level (insufficient standard of
living conditions), age of children. It is obvious that it is difficult for a single woman to
provide proper financial situation of the family independently and fulfill the functions
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of mother (care of the child, cooking, maintenance of sanitary conditions) and father
(financial provision of the family with stable earnings, housing, etc.) at the same time.
Even receiving the state social assistance or alimony does not significantly improve the
situation of an incomplete family. In addition, single mothers who do not work,
mothers with several children who work, but do not have housing are in a very difficult
financial situation (Chubuk 2017).

The legal basis for the social protection of single women with children is the
“Family Code of Ukraine”, the Laws of Ukraine “On the Protection of Childhood”,
“On State Social Standards and State Social Guarantees”, “On State Assistance to
Families with Children”, “On State Social Assistance to Low-Income Families, Decree
of the President of Ukraine “On Additional Measures to Strengthen Social Protection of
Large Families and Single-Parent Families”, etc.

However, it should be noted that there is no specific legal act that would define
social rights, social benefits and services that are provided to single-parent families.
That is a negative factor, as the uncertainty of statutory regulation of social protection
of single-parent families leads to violation of their fundamental rights.

In the context of social protection of this category of citizens, the content of the
social worker’s professional activity is as follows: the initiative to identify single
mothers who need help; help in processing documents for receiving social assistance;
providing advice for the development of the ability to find the optimal solution in a
difficult situation and enhance the internal resources of the individual; appeal to
appropriate charitable foundations that could provide financial assistance both for the
mother and the children. It is extremely important at the same time to identify and
assess the financial needs of such families formally or informally; find the opportunity
for financial assurance of the family needs; provide financial assistance in a proper way,
without humiliating mother’s dignity and children’s psychological well-being (Chubuk
2017).

Single women with children need other types of social services alongside with
social assistance. They are social-psychological, social-legal, employment services,
etc., which are forms of social services. According to the current legislation, social
services are aimed at providing various services to citizens by special bodies of the
state free of charge or on a partial payment basis in order to prevent the occurrence or
reduction of the negative consequences of the social risks that have appeared, in order
to strengthen their social protection.

Employment is one of the services in demand. It allows not only earning income to
meet the basic needs of the woman and children, but also improves mental health. It is
the stress of unemployment that is most probable for single women, and full
employment and permanent income have a beneficial effect on the psychological state
(Broussard et al. 2012). However, today realities show that a significant percentage of
single mothers have low income, a lot of women have no opportunity to work, as
employers do not agree on part-time work, there is no flexibility in working hours.
Taking into account the current economic crisis, it is likely that some single mothers
have to work more while others have lost their job at all.

In this regard, the experience of Great Britain seems to be interesting, as this
country has the highest birth rate among Western European countries. Legislation on
equal opportunities is strong, but among the priorities is the support of single mothers’
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employment in the form of regulation or childcare services provision. Therefore,
women have the opportunity to receive childcare services with simultaneous
employment during the working day, thus providing an appropriate level of income
support (Sigle-Rushton 2008).

Along with the employment single women need psychological help. After all,
worries about work, housing, food, insecurity, discrimination, violence, etc. contribute
to the emergence of stress. At the same time, the poor amounts of financial assistance,
the lack of support from relatives and close friends, the loss of a sense of security, all
this makes them vulnerable as compared to married women. Thus single women are
more inclined to mental and physical health disorders, in contrast to their “colleagues”.
Their psychological state tends to be difficult given that they may have experienced
unemployment, low level of social support, family violence, divorce, etc. According to
foreign scientists, the more economic difficulties there are among poor mothers with
children, the greater is the possibility of mental health deterioration. Studies have
shown that single women with children are twice as likely to suffer from clinical
depression, compared to women from complete families (Broussard et al. 2012).

Another problem of single mothers with children is, above all, the problem of
loneliness, which is associated with depression. There are also women who, after
giving birth to children and staying alone, are desperate, and begin to abuse alcohol,
therefore forget about children. A lot of single mothers with children may possess low
self-esteem, negative self-esteem, and uncertainty in their professional competence,
which can have real grounds and act as a result of mother’s high self-criticism.
A similar tendency can negatively affect single mother’s private life and life style,
cause constant anxiety, inability to cope with the difficulties that arise, create an
obstacle in the child’s upbringing.

It is absolutely obvious that single mothers face many psychological problems.
They need skilled help in solving these problems in order to form a stable model of
mother’s positive behavior, to relieve emotional stress and increase her personal
growth.

At the same time, taking over the role of the father and associated with it mothers’
emotional and physical pressure increases nervous tension to some extent, intensifies
conflicts with the child, thereby accelerating the process of his neuroticism. However,
upbringing in single-parent families is a prerequisite for the child to be at risk of not
receiving the social experience in the sensitive periods of his development, which in the
future may serve as the basis for the formation of an intellectual, emotionally mature,
and morally stable personality. In addition, the lack of male influence can negatively
affect the child’s mental and personal development, the process of his socialization and
gender-role identification. Therefore, the qualified social and pedagogical assistance to
mothers and their children seems to be reasonable and motivated.

At the same time, scholars state that a single mother, as a rule, has a sufficient
reserve of positive resources to overcome difficulties. But, in order to cope with them, a
single mother needs professional social and psychological assistance and competent
support to develop an exit strategy. Professional assistance is a leading component of
her psychological well-being, which enables her to realize her potential, overcome
stress, bring up children, effectively carry out professional activity and be useful to
society.
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At the same time, in addition to employment, in order to provide basic income to
meet the needs of an incomplete family, without relatives’ support, single mothers in
most cases do not have the opportunity to obtain education and self-education. Since
getting a profession reduces the possibility of poverty it is a prerequisite for economic
self-sufficiency. According to the current legislation, women have the right to an
individual educational plan at higher education institutions to take care of the child
until the age of three years. However, this standard is prescribed for women in general.
There are no benefits for single mothers, and this, in our opinion, discriminates their
access rights and equal conditions for obtaining education.

This issue is especially acute due to the disappointing dynamics of a new type of an
incomplete family that is a minor mother with a child or children. Often children of
such mothers, who are socially and morally not ready for the upbringing of children,
replenish a group of social orphans. It is a threatening challenge for social services,
which requires not only the development of innovative approaches to accompany such
families in order to ensure optimal conditions for the upbringing of children, but also
the working out of organizational and substantive principles of social and educational
formation of the a young mother’s personality.

In general, it is necessary for single women with children to have the possibility of
obtaining social services in legal education that would enable women to gain basic
knowledge of their rights and responsibilities, to study the legislation on equal rights of
women and men, on discrimination resistance, to find out the conditions and mecha-
nism for financial assistance obtainment, etc.

At the same time, single mothers earn their living independently, which reduces the
time for raising children - this can provoke the problem of the asocial behavior of the
younger generation. In addition, the system of leisure activities in the community under
the conditions of reduction of out-of-school institutions is also a problem. Therefore,
leisure activities for single mothers are often limited, especially in rural areas. As a
consequence, there is a danger that children and adolescents may be exposed to the
influence of street during the out-of-school time. Thus this situation can lead to
manifestations of various forms of deviations in the behavior of minors. The above-
mentioned facts require focusing the efforts of the authorities and the non-governmental
sector at the community level towards expanding the range of social services in the
field of leisure, recreation and rehabilitation of school-age children.

Among the issues that are hardly covered and not practiced regarding the social
protection of single mothers there are health care measures. After all, women in this
category often ignore their health in favor of obtaining medical care by children
because of various reasons: lack of time, workload, financial situation, lack of
knowledge on the formation of a healthy lifestyle, etc. Therefore, medical and social
services, which provide advice on preventing the occurrence and development of
possible personal organic disorders, preservation, support and protection of health, the
implementation of preventive, health related measures, etc. are of vital importance
nowadays.

Particularly acute is the issue of raising children with disabilities by single women.
There were more than 160 thousand of such families in Ukraine in 2017. If a child with
disabilities needs constant care and is brought up in a single mother’s family, then such
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mother has no opportunity to improve the financial well-being of the family, and they
have to live on a child’s disability pension and child financial assistance.

5 Results

In order to study the situation of single women with children, we have conducted a
research, the results of which help to analyze the existing state of social work with this
category of citizens, as well as suggest ways of its improvement.

In particular, a questionnaire survey on the peculiarities of the lifestyle of single
mothers with children made it possible to find out the socio-economic conditions of
single mothers’ life. 40 single mothers took part in the survey. The conducted research
revealed the following indicators: According to the family status: 70% are divorced;
17% are single; 13% are widows. According to the quantity of children: 1 child have
67.5%; 2 children have 25%; 3 and more children have 7.5%. Housing conditions: 80%
have their own housing or rent an apartment; 20% live with parents. Education: 45%
have secondary vocational education; 25% have incomplete higher education; 30%
have a complete higher education. According to the main occupation: 37.5% work on a
regular basis; 10% are engaged in private entrepreneurship; 52.5% are housewives or
do not work temporarily. There was a question “What is the family for you?”: 75%
answered that it is happiness and propagation; 25% answered that it is a habit. There
were such answers to the question “Have your expectations for family life been met?”:
87.5% answered that it is very unlikely; 32.5% believe that financial well-being and
everyday comfort brought them real pleasure in their family life; 22.5% suppose that
happiness in their children have brought and brings them real pleasure in family life;
5% believe that routine and quarrels have destroyed their family life. According to
giving birth and divorce: 37.5% of single mothers agree that you need to stimulate the
increase in fertility; 25% are sure that now it is not the time to give birth; 12.5% believe
that you need to make sure that the divorce procedure is easier. Such number of people
like the family form most of all: - 25% like it in the form of free relationships; - 75%
like it in the form of a marriage contract. There were some negative phenomena that
single mothers had to face with: - 80% - constant critical remarks, pressure and
imposing of unwanted acts, inattention and indifference; - 20% - violence and
aggressive behavior, restriction of personal freedom, rude attitude and insult. Attitude
towards parents’ way of life: - 37.5% are not fond of their parents’ way of life; - 62.5%
suppose that it deserves to be respected; - 75% would like their family life to resemble
their parents’ life; - 25% would not like their family life to resemble their parents’ life;
37.5% receive financial assistance from their parents, but would be able to live without
it; 42.5% cannot live without parents’ financial assistance; 20% do not need financial
assistance from their parents; The financial position of 30% of respondents became
worse, comparing with 2017 and 70% showed the same result. The basic income of an
incomplete family consists of: - 52.5% mother’s salary; - 25% the state financial
assistance; - 22.5% alimony. Expressions that are most relevant to the economic sit-
uation of the single mothers’ family: - 75% have to work hard to earn a living
somehow; - 12.5% make ends meet; - 12.5% find it difficult to answer. Single mothers
pay a lot of attention to such things: - 67.5% want to feed their children, get them
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clothing, give a good education; bring up a cultural, moral personality; raise hard
working nature; - 32.5% try to make their children earn money by themselves as quick
as possible; pay great attention to physical education; raise religiosity; - 100% of single
mothers spend more than an hour a day on their child’s education.

Single mothers are a heterogeneous group of population. They all differ in their
marital status, household structure, and the number of children, education and parents’
employment status, type of residence and a whole range of other indicators.

In this regard, a comparative analysis of the situation of single mothers in rural and
urban areas has been carried out. In terms of employment, this indicator is higher in the
city, it is 67%, while in the countryside it comprises 40%. In urban areas, respondents
have more access to leisure and recreation services for children - 60%, and in the
countryside this figure is only 25%. There were also the following answers: ‘it is also
leisure time when the kids feed the cows’, ‘there is time for leisure, but no time for
recreation’, ‘there is no time for rest’, etc.).

The results converge in spite of the place of residence according to the following
indicators: 68% indicated that the most difficult period in children upbringing was up to
3 years old, 20% - up to 5 years, 28% indicated that the whole period was difficult. 60%
of women receive help for children upbringing from relatives and the child’s father.
33% were subjected to various forms of discrimination. None of the single mothers
regretted on her decision to save the child, despite the fact that it was difficult. Every
single mother needs a psychologist’s help. All respondents consider all state benefits
and assistance insufficient, they complain about the unfair proportion of the amount of
assistance in complete and incomplete families. Only 30% of women have knowledge
of their own rights, but they are aware of most social institutions.

In order to find out the market for social services for single mothers, an analysis of
the sites of Regional Centers for Social Services for Children, Families and Youth was
conducted. The problem was that some of the centers do not have official sites, and
information on the content and areas of work is posted on the sites of regional state
administrations.

It is established that at present, social services in each regional center implement
measures in the field of domestic violence prevention and counteraction, human traf-
ficking counteraction. Centers for work with women, Mother and Child Centers,
shelters for the temporary residence of women who have suffered from domestic
violence, Advice centers in maternity hospitals, prenatal clinics and baby homes also
function in regional centers.

At the same time, specialized agencies were identified in relation to social and
psychological assistance to women in general. They are: Center for Assistance to Girls
and Young Women in difficult living conditions (Kyiv), Emergency support for young
mothers with children and pregnant women (social apartment) (Kyiv), Women’s
Support Center “Merezhka” (Cherkasy), Center for Women in Crisis Pregnancy
(Chernivtsi), Rehabilitation and Prevention of Family Violence Chamber, based on the
central district hospital (Zhytomyr), Reintegration Center “Yevgenia” (Women’s
Information and Consultation Center with the support of Ministry of Health in Zhy-
tomyr), Crisis Center for temporary residence of mothers with children “Mother
House” (Vinnytsia); Centers “Woman for Woman”, created in Lviv, Donetsk,
Dnipropetrovsk, Chernivtsi, Rivne, Zhytomyr and Kherson within the Winrock
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International project; Kherson Oblast Center “Successful Woman”; specialized for-
mations created to prevent early social orphanhood through the provision of services
for pregnant women and children and so on.

6 Conclusion

The analysis of the results of the survey allowed clarifying single mothers’ social needs
and interests and to make suggestions for improving the scope of social services
provision and to propose new forms of social support for this category of citizens on
this basis. Firstly, according to the fact that social services provision is reviewed on a
general basis, women should be separated into certain category by the Law of Ukraine
“On Social Services”. Secondly, it is necessary to provide additional measures of social
and economic orientation for single parents in the Law of Ukraine “On Ensuring Equal
Rights and Opportunities for Women and Men”. Moreover, organizational, content and
socio-economic aspects of social services require development and improvement
(services in employment, psychological assistance, socio-pedagogical assistance to
mothers and their children, opportunities in education and self-education, social ser-
vices in legal education, leisure, recreation of school age children, medical and social
services, issues of upbringing of children with disabilities by single women, etc.).
Conditions for involvement of the non-state sector into the social services provision to
single mothers should be created. It is also necessary: to expand the range of services
aimed at prevention of social orphanhood, the formation of conscious paternity and
social rehabilitation; to conduct a broad information policy on the availability of such
services; to study foreign experience in order to implement the best practices of social
assistance at the local level; to initiate new forms of social support, including special
educational courses and single mothers’ training, social rental service, social special-
ized baby shops, helplines, telephone hotlines, children’s rooms and rooms for babies,
courses for future and young mothers, self-help groups, leisure centers at the place of
residence, etc.

At the same time, the social protection of single mothers should include the fol-
lowing directions: work of social services with single-parent families; work with single
mothers’ surrounding; work with the single mother; volunteer help; social-educational
and psychological-pedagogical work with children from single-parent families; social
and economic assistance.
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Abstract. The idea of Social Responsibility of the University has evolved
during the last three decades. Due to rapid social and economical changes,
relations between higher education institutions and their stakeholders have also
changed drastically. Awareness of society and its expectations towards HEIs
grew worldwide and a new and deep research project should be established to
develop universities’ response to societal needs.
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1 Introduction

The idea of social responsibility of a university is relatively young, comparing to social
activities of a business sector. In the past two, three decades this idea was not only
explored scientifically. It was also implemented by many higher education institutions
from around the world.

At the beginning, it was important to analyse if the notion of social responsibility is
clear for university leaders. Research results showed a growing understanding and
interest in actions that involve stakeholders of the institution. The respondents stated
that they were primarily focused on teaching values, creativity, educating a younger
generation in accordance with society’s and market’s requirements. Finally, they
concluded that the university is built on an ethical model that works for society [1].

It was obvious then for university representatives to focus on stakeholders – both
internal and external ones. As such actions may improve the market positioning and
develop their brands, they can directly lead to a better financial performance of the
organization. It also corresponds with the conclusion which states that “socially
responsible actions of universities are expected by all stakeholders. They also benefit
both society and schools. Therefore, such actions should find their implementation in
the strategies and missions of educational institutions” [2].

The new research directions on Corporate Social Responsibility have their influ-
ence on socially responsible actions of organizations of all types [3]. Also, higher
education institutions are experiencing a change in their ‘stakeholders oriented’
strategies. Nowadays, a significant shift is observed in social responsibility studies that
are now focused on employee relations, product (or service) quality as well as envi-
ronmental performance. Some researchers observe an increasing awareness among the
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academic community that, for example, aggregated scoring of socially responsible
actions need more detailed research [4].

Another interesting topic are the tensions between the university representatives
and stakeholders. Both groups should have the same strategic goals, but the reality is
worth scientific checking. As the economic performance of every organization is
crucial, it is always worth analysing the market’s reaction to social activities [5].

The exploration of the issue of compliance versus commitment as motives for
engaging higher education institutions in socially responsible activities would be
another research topic to develop. In general, the idea of motivation that stands behind
actions that go beyond the ‘core business’ and build a kind of map of specific con-
tingencies to choose from are promising fields to study.

2 New Trends in Research on General CSR

Globalization has a huge impact on the research on CSR. Up until 1990, and even in
the year 2010, most of the research, as well as the published data, were obtained from
U.S. institutions. But, with the rapid growth of CSR activities and the social awareness
of stakeholders, the non-U.S. context became comparable in scale to the U.S. settings.
So, now, CSR in universities, as well as in other organizations, should be analysed in
the global context only.

Previous research looked at the influence of managers’ characteristics, now it deals
with corporate ethical behavior (cognitive and motivational conditions that lead
stakeholders to evaluate firms’ social activities differently). Current projects should try
to present a much wider view on the problem of CSR, and the involvement of the
organizations in societal-oriented actions, so awaited by stakeholders.

As the report from [6] shows, CSR has become a dedicated function with clear
reporting lines into senior executive teams. However, what is the most important, a
significant involvement of employees in CSR activities was also observed.

Measuring the effectiveness of CSR efforts is challenging as they are usually dif-
ficult to observe. Clearer goals might be helpful. The economic and social changes are
yet another challenge, which is not helpful in the situation of limited resources.

All those goals and challenges create a new trend in research of corporate social
responsibility [6]. They may be identified as three major ones:

1. Factors that we could call as “antecedent factors”, are those that determined
organizations to engage in CSR activities and pushed them to more “socially-
oriented” actions.

2. Efforts made to examine the consequences of all CSR operations, its outcomes, like
measuring the impact on society, its well-being, as well as on the organization’s
goal achievement, involving the financial ones.

3. Research focused on a better understanding of the process of CSR decision making
and its implementation and coherence with the organization’ goals. Research of this
kind should use the tools of qualitative methods to measure the goals achieved and
leverage data access.
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In the process of preparing new research projects the main issue that is suggested to be
examined is the role of business in society. In comparison to the economic growth, the
growth of societal awareness and expectations towards organizations is faster. On the
other hand, from organizations’ point of view, involvement in CSR activities should, in
its final stage, lead to better financial exposure. So, the most vivid subject of research
might concentrate on the functionality of mechanisms through which CSR is linked to
the financial performance of organizations.

Also, non-financial outcomes should be properly examined. For example, the level
of organizational attractiveness for job seekers combined with customer satisfaction.
This link is important in creating the expected public presence of the organization.

The way in which the organization predicts its CEO succession along with exec-
utives’ compensations are also those fields that are worth scrutiny as a way of building
proper communications with the internal stakeholders.

In a non-distant future, every organization will be scored on the quality of its
employee relations, product quality and environmental performance. The customer
dimension and product recall are next. Fighting the risk of fraud should be reported as a
socially irresponsible action.

The new area of interest in CSR should be focused on:

• How firms communicate their sustainability commitments,
• Hybridization and hybrid organization as an area of CSR research (organizational

actions and field-level conditions influence each other)
• Whether or not firms comply with policy regulations and the consequences of the

compliance (also the role of communities in explaining the firm’s resistance to
regulation)

• How organizations search for and learn from uncertain information (organizations
establish close collaborations with regulatory agents to overcome uncertainty fol-
lowing enforcement actions)

• The effect of policy regulations on the firm’s resources decisions.

Based on the above, in general, the possible directions of research in future, should be
focused on:

• The literature’s shift from pondering whether firms should engage in societal
challenges to whether and how communities’ benefit.

• The interconnections among different stakeholder claims (tensions between share-
holders and stakeholders; conflicts among different non-shareholder and stakeholder
groups)

• Compliance vs. commitment as motives for CSR (examine tradeoffs under com-
peting goals and conflicts among groups)

• CSR’s institutional environment (evolution or change of views on CSR over time
within a national context; would the evolution process in an emerging economy
follow a similar path as in developed economies; multinational enterprises deal with
CSR simultaneously across multiple, diverse institutional environments).

• Dealing with CSR pressure from diverse institutions without sidetracks of socially
irresponsible acts
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• How individual employees perceive corporate philanthropic acts, especially during
difficult financial periods.

Some specific dimensions of CSR gain attractiveness because of the increasing
awareness among the academic society that an aggregate CSR score does not say much
about the organization’s social performance. Anyway, there is much more doubt
whether the social dimension has its unique attributes and is worthy of independent
scrutiny.

3 The Current State of the System

Internationalization and globalization empowered by new technologies and social media
involvement increased competition on both the national and international levels. That is
why, universities and colleges are pushed to redefine their missions and visions. In the
other words, organizations of higher education must differ from other organizations of
this kind and find a new definition and strategy goals explain to their stakeholders the
reasons why these organizations were founded. Building a clear and visible differenti-
ation might be helpful to attract new students and also academic staff [7].

Marketing tools, present in every business sector worldwide, have to be used more
bravely in the education industry. The creation of a strong brand became crucial also in
education. This has led to increased interest in brand creation in the specific context of
higher education. Surprisingly, this phenomenon did not meet with wider interest of the
academic community [8].

Universities are currently struggling to change to be in line with the stakeholders
needs and expectations. As schools play a major role in education and spreading
knowledge, they are more active in building relations with society. Changes in the
business environment required strongest focus on initiatives related to social respon-
sibility [9].

Social needs lead to social changes. As the university plays a leading role in society
it is obvious that as a properly managed organization, it also follows societal trends
towards contribution to social welfare. Those actions, together with traditional activi-
ties of higher education institutions, put them in leading role in creating global,
responsible citizens [10].

Some authors state that universities have a kind of ‘contract’ with society based on
social trust to provide professional knowledge and understanding of the social and
economic obligations for society [11].

4 Societal Goals in Higher Education

With the growing role of universities in modern societies the expectations are also
prone to grow. Globalization processes require of universities to base their performance
on emerging needs of society [12]. Not only the current ones, but also those set in the
future [13]. The system of higher education itself is becoming more and more
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competitive and institutions react to those changes by reshaping in order to respond to
new opportunities and global challenges.

The update of university programs to suit social responsibility goals is of a real
necessity in order to achieve a great potential. This action gives a real power to
strengthen the marketing arm of the university strategy to obtain a greater market share
and a stronger influence on stakeholders.

It is always worth reminding that universities should not be seen only as educa-
tional service providers. Institutions of this kind are the shapers identities with major
responsibilities to the nation or even to the world [14]. Continuing that idea, it should
be said that the crucial role of universities in incorporation of social responsibilities in
their missions, visions and strategies – is obvious. Additionally, their actions, such as
providing research and curricula, should also be complemented with societal oriented
issues [15].

5 Challenges for Universities

Students are precious talent resources of every country. Students’ perceptions with
regards to social responsibility of the university are a valuable input for universities.
Their specific needs show the direction in which educational institutions should go in
order to develop social impact and social welfare.

The process of changing the relations between organizations and society is being
noticed also by international organizations [16]. The impact of every social organi-
zation is crucial for global development. Based on this, universities, as leading orga-
nizations, should pay even stronger attention to the prediction of consequences of their
actions caused by their strategies or performance.

As social responsibility is in fact an implicit commitment in universities, it may
mean that every higher education institution is obliged to spread knowledge in an
ethical way as well as preserve a strong commitment to society. The promotion of
social responsibility should also be their institutional duty, in order to popularize
societal values and behaviour by every member of the university community [17].

One of the most important, also probably the most effective, way of exerting an
influence is educational impact, understood as student preparation to being an active
promoter of social responsibility of the university. The proper formulation of curricula,
implementing social issues in every program, in every course, might be crucial for the
expected effect.

In order to do this, new methods and/or frameworks are required. A higher edu-
cation institution should improve its skills to share the knowledge in order to help
students to understand the complexity of the concepts of social responsibility, business
ethics, sustainability and their relations with economy and society [18].

There are a few factors for universities to consider if they want to play a role as a
responsible partner for and with society [17]:

• Universities are responsible for the education of managers; going from ‘being the
answer to being a part of the problem’.
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• Implementing a social management of knowledge by applying interdisciplinary
research projects to create synergy of knowledge.

• Promote joint learning communities for sustainable development to increase social
impact to every social group.

6 New Trends on Social Responsibility of the University

As results of empirical research in a self-report study with a total sample of 400
undergraduate students of the University of Leon, Spain, shows, the students’ aware-
ness of social responsibility of the university is on the increase and represents a
growing interest in the subject. On the other hand, the university actions in the field of
social responsibility should become an essential tool for higher education institutions.

The suggestion that social responsibility of the university can be seen as a mar-
keting strategy focused on gaining better understanding of the students’ needs can also
be helpful to empower the university’s brand, is also the result of another research
project. Representatives of universities from Poland as well as from more than 100
countries, confirmed that [2].

Another study focuses on the way 684 Portuguese academics and 64 employers
perceive the responsibility of different higher education stakeholders for developing
graduate employability. That research project was conducted eight years after the
implementation of the Bologna Process, which, in Portugal, focused on employability
[19].

Universities as other large organization are inseparable from various stakeholders,
and therefore have to be managed in accordance with their expectations. A dialogic
reporting culture with stakeholders should be developed in higher education
accounting [18].

A case from Lithuania presents their commitment in social responsibility. The
research conducted on 12 out of 14 public universities in that country analyzed their
annual performance reports. The results showed that it is not common practice to
publish separate reports on their strategy of social responsibility and its implementation
in Lithuanian public universities. It is worth mentioning, that the results obtained
allowed to show that two out of fourteen Lithuanian public universities belong to the
Global Compact network and have their own commitments to implement socially
responsible principles and report their progress to the United Nations Agenda Global
Compact [20]. One might expect that, in future, separate reports on social responsibility
in universities and their sustainability will be published.

A more practical contribution of that project might be to screen the current situation
of Lithuanian public universities in the area of sustainability reporting. The results
obtained may be useful in comparative research to analyze reporting practices among
different universities (and/or higher education institutions) from different countries and
regions, and also to improve sustainability reporting in future [20].
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7 Conclusions

The new area of interest in general CSR should be focused on:

• How universities communicate their sustainability commitments
• Hybridization and hybrid organization as an area of CSR research (organizational

actions and field-level conditions influence each other)
• Whether or not universities comply with policy regulations and the consequence of

compliance (also the role of communities in explaining HEIs’ resistance to
regulation)

• How organizations search for and learn from information under uncertainty (or-
ganizations establish close collaborations with regulatory agents to overcome
uncertainty following enforcement actions)

• The effect of policy regulations on firm resource decisions

Based on the above, in general, the possible directions of research in future should be
focused on:

• The literature’s shift from pondering whether HEIs should engage in societal
challenges to whether and how communities benefits. It shows a much stronger
power on the stakeholder side of the relation.

• The interconnections among different stakeholder claims (tensions between students
and university staff; conflict among different stakeholder groups).

• Compliance vs. commitment as motives for socially responsible actions (examine
tradeoffs under competing goals and conflicts among groups).

• CSR’s institutional environment (evolution or change of views on CSR over time
within a national context; would the evolution process in an emerging economy
follow a similar path as in developed economies; multinational enterprises deal with
CSR simultaneously across multiple, diverse institutional environments)

• Dealing with CSR pressure from diverse institutions (e.g. lawmakers, regulators,
evaluation bodies, etc.) without sidetracks of socially irresponsible acts.

• How individual employees perceive universities’ socially oriented acts, especially
when HEIs are, in public opinion, underfinanced.

Also, further research on social responsibility of the university should, in fact, refer to
previous research results in that matter. One of the first questions to be asked to
respondents should be about how they understand the notion of social responsibility of
the university and in what way they connect this term with the relation between higher
education institutions and their stakeholders.

New research directions on Corporate Social Responsibility have their influence on
socially responsible actions of organizations of all types. Also, higher education
institutions are experiencing the change in their ‘stakeholders oriented’ strategies. It is
combined with the growing awareness among academic staff that aggregated scoring of
socially responsible actions needs more detailed research.

Another interesting topic is to analyse if any tensions between university repre-
sentatives and stakeholders are observed. Both groups should be in line about their
strategic goals, but the reality is worth scientific checking. As the economic
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performance of every organization is crucial, it is always worth analysing the market
reaction to social activities [5].

The exploration of the issue on compliance versus commitment as motives for
engaging of higher education institutions in socially responsible activities would be
another direction for further research topics to develop. In general, the idea of moti-
vation that stands behind actions that go beyond the ‘core business’ and build a kind of
map of specific contingencies to choose from is promising field to study.
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Abstract. In 2016, the space scale of mass customization market in China is
10.22 billion RMB. The customization market is growing rapidly. It is expected
to reach 200 billion RMB by 2020, which will be a huge consumer market. In
1954, marketing scientist Drucker pointed out what customers buy and consume
is not the product, but the value. In the consumption process, Consumers meet
the needs of the subject value through the object of the value of the property in
the custom clothing products. However, in the current research results, there are
many contents about the types and production modes of customized clothing
brands, but few contents about consumer demand and the judgment criteria of
consumer value. So, in order to have a clearer understanding of contemporary
Chinese customized clothing consumers’ judgment criteria for the value of
clothing products. On the basis of the previous research, this study drew up 24
issues related to the value judgment of apparel products, which are mainly
divided into two parts: the value needs of the value subject and the value
attributes of the value object. Through the network questionnaire, 169 survey
samples were received. The results show: 1. Contemporary Chinese mass
consumer groups have the desire to consume customized clothing, but not
strong; 2. There are obvious differences in demand among different value
subjects; 3. Among the current value demand of clothing design, the most
important is the practical demand for customized clothing, namely, the tailored
clothing, one-person-one-edition, and the practical function suitable for their
own characteristics; 4. The social demand for customized clothing is weakened,
and people’s attention to value has changed from other people’s evaluation to
self-recognition. This is not consistent with Maslow’s hierarchy of needs theory,
but also worth thinking about. 5. People’s desire for cultural demand, emotional
demand and personal development demand is basically the same.

Keywords: Custom clothing �Mass consumers � Product value � Value criteria

1 Introduction

After the 21st century, China’s garment industry has undergone tremendous changes.
The main phenomena include: the change of the garment industry foundation, the
formation of buyer’s market and the serious overproduction of ordinary garment
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products, the obvious diversification and individualization of customer demand, and
the rapid elimination of garment and the technological progress of garment industry
have resulted in the shortening of product life cycle (Yang et al. 2007). With the
development of domestic economy, the per capita disposable income has been raised,
and the living standard has also been improved. Domestic consumer groups have been
divided, and the high-consumption groups have been growing, cultivating the special
customized soil. The continuous development of domestic clothing has laid the
foundation for further development of customized market (Liu 2008). An important
feature of garment market development is the design strength and the surge in demand
for product design. According to statistics, in 2016, the space scale of China’s mass
clothing customization market was 10.22 billion RMB, and the customization market
showed a rapid growth, which is expected to reach 200 billion RMB by 2020. Fashion
design has developed rapidly, and the era of individualization has come. With the
improvement of education level, people’s cognitive level and aesthetic concept have
changed greatly. Especially after 1990, people are constantly innovating and pursuing
self-concept. People’s demand for clothing is no longer only the basic function, no
longer passively accepting the idea and mode of popularization, but more of its sig-
nificance. Needs become a representation of self-state of mind. Through different
standards of dress mental state, gradually meet the personalized personality of different
styles (Zhu and Li 2016). Customized design is carried out according to their own
characteristics and thinking mode. One obvious feature in this period is that consumers
participate in the whole process of costume design, production and value realization
(Ning 2012). The above research results indicate that there is a positive correlation
between the development of customized clothing and mass consumption demand, but
there is a lack of consumer demand and the content of consumer value judgment
criteria.

Peter F. Drucker pointed out in 1954 that customers buy and consume not products,
but values. Value is defined by the customer. The primary role of management,
therefore, is to create demand by providing innovative solutions to customers’ pain.
Consumers meet the value needs of the subject through the value attributes of the
object in the process of customizing clothing products. So, what are the value needs of
mass consumers in customized clothing consumption? What are the criteria and levels
of contemporary value judgment? These are the main problems of this paper.

2 The Relation Between the Value Demand of the Subject
and the Value Judgment of the Product

Whenever we ask questions like “What should we do”, we go beyond facts and
scientific theories and look for a value judgment (Binkley 1969).

2.1 Principle of Subjectivity in Value Judgment

Human needs exist objectively and are subjectively affected (Liu 2012). Value is a
general category of relationships. In this relationship, whether the object meets the
needs of the subject according to the scale of the subject, whether it has a positive effect
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on the survival, development and perfection of the subject, and plays a key role in the
generation of value and the size of its value. In this sense, value is the object’s
affirmation or negation of the subject’s needs and is the process and result of the value
of the object’s attributes (Hu 2000). In the process of customized clothing consump-
tion, consumers’ value judgment of customized clothing has become an important
factor affecting their consumption concept and behavior. When people choose or judge
whether a garment is purchased or not, they are based on certain value criteria. In fact,
it is a kind of value judgment. It is a process of recognizing, identifying and expressing
the choice intention of all kinds of garment products and services. In this process, the
object (customized clothing) provides not only clothing to the main body (consumers),
but also all the value connotation provided by the object (customized clothing), which
is the process of matching the needs of the main body and the attributes of the object. In
the process of value thinking, value judgment becomes a result of interaction between
subjects in the process of value cognition completion. Value judgment is an evaluation
of the subject’s theoretical and conceptual level. It is the subject’s determination of the
value relationship between a certain object and subject according to certain evaluation
criteria (Sun 2008). It is precisely in the preceding context that we emphasize that the
subject’s needs are the internal basis and the main criterion of value judgment (Chen
2005). In fact, people’s value judgment of objective things is not only a rational
analysis of the existence of objective facts, but also a perceptual judgment from the
emotional and subjective needs, which has become the main basis for the formation of
the value judgment standard of customized clothing products. Since value judgment is
related to people, the criterion of judgment must be a criterion with judges in it, that is
to say, subjectivity in the criterion of judgment.

2.2 Multidimensional Characteristics of Value Judgment

“Not only does each of us value the same things differently, we individually value
different things, and at different times in different ways” (Woodall 2003). The value
needs of consumers have distinct multi-dimensional and dynamic characteristics. The
measurement of perceived value is inconsistent (Gallarza and Gil 2006). In this sense,
people have reached a consensus on the multidimensional and dynamic nature of the
concept of value (Sweeney and Outar 2001), accepting the existence of several
explanatory factors that allow the measurement of perceived value. Value perception
and attribution vary between individuals and situations: “Each of us has different values
not only for the same thing, but also for different things.” For example, the existence
and value of the same pair of shoes are objective, but different human needs lead to
different value content for different people. In daily life, people always weigh, compare
and choose the objective things from the standpoint, angle and preference of the judges.
Here, it weighs the meaning of the judges to people. In different periods, people may
change their judgment criteria for specific things, but there will be relatively stable
parts in the deep level. This is the multi-dimensional and dynamic characteristics of
judgment criteria.
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2.3 Multiple Levels of Value Judgment

The level of value judgment mainly includes two aspects: simple value judgment and
compound value judgment. Simple value judgment means that from the point of view
of human biological characteristics, human beings have the instinct to seek valuable
goals for their existence and meet their own needs. Compound value judgment, that is,
from the perspective of human social characteristics, after human-led creation, more
pursuits tend to abstract and complex goals. This is the formation mechanism of
compound value judgment. Simple value judgment, which is based on basic value,
belongs to the judgment at the cognitive level, and often directly determines the true
and false behavior through experience. Similar to Descartes’ criterion of “clear and
clear” truth, it has more advantages of clarity and simplicity from the perspective of
application. Experience is based on long-term practice and work, summarized from the
activities of skills and perception. Philosophical point of view refers to the direct
reflection of objective things from the subjective level based on long-term research or
frequent contacts, but it needs to be pointed out that the cognitive level is a rough
reflection on the unprocessed basis. For example, “clothes keep warm” and “this scarf
looks good” are simple value judgments. Compound value judgment refers to a higher
level of value judgment formed by logical combination of several simple value judg-
ments according to certain rules. This type of value judgment is not directly made and
carried out by human experience. For example, “this suit looks like an entrepreneur” or
“this skirt has an artistic feel” are complex value judgments. This kind of judgment
needs the experience accumulation and knowledge reserve of the judges to a certain
extent, and forms a compound concept before the evaluation can be made. In such
judgments, people must form a formal cognition of “clothing”, “entrepreneur” or “art”
as the premise of compound value judgment. There is a hierarchical relationship
between simple value judgment and compound value judgment, which is the premise
and foundation of compound value judgment.

3 Research Hypothesis

3.1 Assumption of Subject Requirements

By comparing Maslow’s demand theory (1960) we can see the different levels of
clothing needs: in the level of physiological needs, people need clothing with basic
functions such as cold resistance, warmth, shame, shelter, etc., which can meet the
basic physiological protection. For example, underwear, raincoat, down jacket, etc. In
the level of security needs, people need protective clothing, which can meet the needs
of occupational safety and personal safety. For example, work clothes, fire-fighting
clothes, work gloves, etc. In the level of social needs, people need clothes with social
characteristics, fashion and other functions, in line with the mainstream trend of social
aesthetics and culture, and dressers seek the main body identity of society. For
example, fashionable clothing; in the level of respect for demand, people need clothing
with artificial classification and class differences, people can express their taste and
identity through clothing. For example, international well-known brand clothing brand
has been artificially divided into first-line brand and second-line brand; in the level of
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self-realization demand, people need to give full play to their potential, tend to their
ideal image of clothing, it can show individuality, difference, with personal unique
symbols. For example, advanced customization, Limited Edition clothing, etc. (Fig. 1).
From Maslow’s demand theory, it can be seen that the highest customized experience is
the emotional expression of self-realization, which expresses its potential in the most
effective and complete way. However, the establishment of all theories has its corre-
sponding era background and historical factors and has certain timeliness. With the
changes of people’s environment, thinking mode, concept consciousness, behavior
mode and other factors, the demand level and characteristics of contemporary people
are quite different from those of the 1960s. Therefore, the study of the main demand of
customized garment product value must be emphasized. Through cross-comparison of
literature, this paper assumes that the main needs are six kinds: instinctive needs, social
needs, cultural needs, emotional needs, enjoyment needs and development needs.

3.2 Assumption of Value Judgment

The formulation of value judgment criteria does not mean the recognition of general
functions, forms and styles, but highlights its value significance. Therefore, the for-
mulation of value judgment criteria for customized clothing products needs to select the
dominant and dominant value in the process of customized clothing consumption from
a number of values.

In “Introduction to the Philosophy of Value”, Ma lenko divides value into three
kinds: human value, material value (natural value and economic value), spiritual value
(knowledge, morality, aesthetics, religious value). In Max Scheler’s value system,
value is divided into eight distinct “categories”. They are intrinsic and other people’s
values, people’s and thing’s values, self-induced values, thoughts and actions’ and
results’ values, actions and Reactions’ values, intentions and states’ values, foundations
or relationships’ values, individuals and groups’ values. Value. These methods have
different classification results because of different dominant classification methods. In
the article “Re-setting the Benchmark of Product Design Value Evaluation”, all the
value elements are clustered and integrated, and 97 different categories including
utility, safety, utilization, regression, aesthetics, sociality, times, regionality, economy,

Basic Garment

Function Garment

Popular Garment

Brand Garment

Customized Garment

Physiological Need

Safety Need

Social Need

Esteem Need

Self-actualization

Fig. 1. Clothing demand hierarchical contrast diagram
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commodity and popularity are obtained. Then the KJ method is used to combine
different researchers’ different understanding of the design elements. Summarize and
classify these value elements, and finally get five types of value elements: aesthetic
value, functional value, economic value, creative value, environmental value. In the
retail sector, Sweeney and Outar (2001) developed a scale to measure perceived value.
The universal scale defines three basic dimensions of value: emotional value (emotion
generated by products), social value (utility derived from products’ ability to enhance
consumers’ social self-concept) and functional value. Satisfaction of value needs is a
clear predisposing factor for consumption (e.g., Vieira 2010; Sharma et al. 2012;
Gallarza et al. 2013; TSAO 2013; HSUA et al. 2015). Values based on self-orientation
can bring satisfaction. Value orientation includes: H3 (H3a) excellence value, (H3b)
efficiency value, (H3c) entertainment value, (H3d) aesthetic value of retail experience
(Moliner-Velázquez 2018).

In this questionnaire, we conducted a preliminary classification of the value ori-
entation of customized clothing products based on the value demand of the main
consumer of mass clothing and through the cross comparison with the product value
classification. Set includes: natural value, instrumental value, practical value, symbolic
value, technical value, knowledge value, social value, aesthetic value, economic value,
cultural value, ethic value, ecological value, political value, harmony value, develop-
ment value and negative value of 16 items. It also as the value subject in the clothing
design of the main sources of value judgment standard.

4 Investigation and Research

4.1 Research Objects and Methods

In order to have a clearer understanding of the product value of customized clothing,
the author conducted a questionnaire survey through the Internet and face-to-face
interviews. 200 questionnaires were sent out and 180 were returned, among which 169
were valid. Table 1 shows the main research frameworks.

Table 1. Technical details of quantitative research

Item Content

The main object Clothing consumer
Geographical scope China
Sample size 169 consumers
Sample method Stratified random sampling
Data collection period October–November 2017
Statistical techniques Descriptive analysis

Exploratory factor analysis
Statistical software IBM SPSS statistics 22
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To accurately judge the purpose of people’s use, it is essential to study the “people”
within the scope of specific society, specific era, specific environment, specific con-
ditions and specific time, so as to realize the needs of such a very specific person. This
research takes “Maslow’s demand” as the theoretical origin and combines different
characteristics of current consumption trends. Based on the previous research, 24
questions related to the value judgment of clothing products are drawn up. The research
content is divided into two parts: the value demand of the consumer and the value
attribute of the value object. In the survey on “the value needs of consumption sub-
jects”, it is assumed that respondents (consumption subjects) have six value needs:
instinct needs, social needs, cultural needs, emotional needs, enjoyment needs and
development needs. And decomposed into 18 small topics, including style, version,
aesthetic, pattern, fabric, social needs, conformity needs, feel pleasure, vent emotions,
enjoy services, seek development and other content, to explore the in-depth needs of
contemporary value subjects. On the value of “value object attributes” survey assumes
that the value of custom clothing (object) attribute contains 16 different value: natural
value, instrumental value and practical value, symbolic value, technical value,
knowledge value, social value and aesthetic value, economic value, cultural value, the
ethic value, ecological value, political value, the harmony value and development value
and negative value. And decomposed into 36 small questions, respectively from the
consumption before, in, after the analysis of the correlation between consumer behavior
and value attributes (Table 2). The questionnaire design includes four parts. The first
part is the survey on the respondents’ basic information, consumption behavior, con-
sumption awareness and the status quo of customized clothing. The second part is the
investigation of the respondent’s value demand. The third part is the investigation of
the respondent’s value orientation in customized clothing products. In the fourth part,
the behavior of the respondents in the customization process is investigated.

Table 2. A preliminary classification of the value attributes of customized clothing products

Value attributes of
clothing products

Content

Natural value Natural attributes of consumer goods
Instrumental value It has the value of helping users understand themselves better and

realize self-design
Practical value It has practical functions and can help users realize the value of

specific functional requirements
Symbolic value It has the function of symbolic symbols, representing the value of

an image or becoming a personal symbol
Technical value It has prominent technical advantages, meets users’ needs in

terms of technology, promotes the improvement of clothing
design and production technology, and promotes the value of
clothing equipment improvement

Knowledge value It has the value of original knowledge dissemination and
promotes the diffusion of clothing-related knowledge

(continued)
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4.2 Research Results

In this survey, the age distribution of respondents is basically normal, in which the
proportion of 31–40 years old is 49.1% at most. Teachers, students, designers, sales
personnel, management and technical personnel, the largest proportion of teachers is
29.59%; Clothing, textile, education and real estate-related industries dominated, with
the largest proportion of 34.32%; The distribution of the annual income above 30,000
is normally distributed, and the proportion of 50,000–100,000 is 29.59%. The distri-
bution of academic qualifications also presents a normal distribution, in which the
proportion of undergraduates and postgraduates is the largest (both 39.05%), which
may be caused by the large proportion of students. The proportion of consumers’
expenses on clothing presents a normal distribution, which corresponds to the distri-
bution of annual income above 30,000 RMB indicating that the higher the income of
consumers, the more expenses they spend on clothing.

Through statistical analysis of the significance, average equality and t-value test of
the survey data, the results show that:

(1) The value demand of the consumer

• homogeneity of variance of male and female (F.sig = 0.411), assuming equal
variance, the corresponding t value of 0.266 < 3, indicating little difference,
and significance (double-tailed) of 0.790 > 0.05, indicating no significance.
Therefore, gender has no significant influence on value theme demand.

Table 2. (continued)

Value attributes of
clothing products

Content

Social value It has the value of reflecting contemporary Chinese consumption
concept, consumption level and social structure

Aesthetic value It has the value of beauty in form, shape, color, material and
craftsmanship in line with the aesthetic concept of contemporary
Chinese consumers

Economic value It has a high cost-effective value
Cultural value It has the value of creating an idealized image, displaying cultural

characteristics, inheriting traditional culture and showing a
certain way of life

Ethic value It has the value of being people-oriented and adapting to different
conditions

Ecological value It has the value of sustainable development, pollution reduction
and environmental protection

Political value It has the value of political identity and image
Harmony value It has the value of harmony with natural environment, social

environment and interpersonal communication
Development value It has the value of benefiting macro and micro environment
Negative value It is a value guided by complete personal interests
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• the degree to which the value subjects are required at different age levels, with
the highest requirements for 18–25 years, with minimum requirements of 51–
60. The corresponding standard deviations are relatively small, indicating that
the overall fluctuation of value subject demand in different age groups is not
large. By further one-way anova, its significance value was 0.346 (signifi-
cantly greater than 0.05), indicating that there was a difference in value subject
demand among different age groups, but it was not significant. This data shows
that age has no significant influence on value subject demand.

• there is little difference in the needs of value subjects among different income
groups. Among them, the standard deviation of more than 1 million is rela-
tively large, indicating that their demand for value subject has relatively large
volatility. According to one-way anova, the significance of 0.959 was sig-
nificantly greater than 0.05, indicating that there was no difference in the
demand for value subjects among different income groups.

• there is no difference in the needs of value subjects among different educa-
tional groups.

• there are significant differences between different subject requirements. The
average value of instinctive value demand is the highest at 3.715. In addition,
the significance in one-way anova was 0.000, which was obviously less than
0.05.

Because there are significant differences between different subject requirements, it
is compared in pairs. Through comparison, it is found that there is a significant dif-
ference in value orientation between instinctive demand and all other demands, and
there is also a significant difference between social demand and all other demands. In
addition to the significant difference between general subject demand and instinctive
demand and social demand, there is no significant difference between average value
and other demands. This shows that cultural needs, emotional needs, enjoyment needs,
and development needs are at the same level with the main body needs. However, as
can be seen from the average value graph of different demands (Fig. 2), the average
value of instinctive demands is the largest, the average value of social demands is the
smallest, and other main demands are in the middle. Since the average value of social
demand and instinctive demand is the maximum and minimum respectively, the cor-
relation between them is analyzed. The analysis results show that there is no correlation
between them, which indicates that instinctive demand and social demand are two
independent demand levels, while other subject demand and total subject demand are in
the middle of their instinctive demand and social demand, which is another level.
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(2) The value attribute of the value object

The mean value and standard deviation of different value orientations have the
highest mean value of 3.7870, and the standard deviation of natural value and political
value is relatively large, indicating that the fluctuation range is relatively large. The
average value directly reflects the differences between different value orientations and
types. In order to further analyze the significance of the differences, it can be seen that
the significance value of the univariate variance of different value orientations and
types is 0.00 < 0.05, indicating that there is a significant difference between different
value orientations and types.

Through multiple comparisons of different value attributes and types, it is found
that only harmonious value, negative value and general value orientation are signifi-
cantly different. There is no significant difference between other value attributes and
total value attributes. According to mean value Fig. 3 and load Fig. 4, ecological value,
political value, harmonious value, development value and negative value can be
regarded as one level, while other value attributes and types can be regarded as another
level and be consistent with the total value attributes and types. After analyzing the
single-factor variance of different genders to the ecological value and other value
attributes and categories, it is found that there is no significant difference between
different genders in the ecological value and other five value attributes and categories.
Similarly, the analysis of other basic information on the mean one-way variance of the
five value orientations also found no significant difference.

Fig. 2. The subject demand of different subjects.
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Fig. 3. Average graph of different types of value attributes

Fig. 4. Rotating spatial component diagram (load diagram)
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5 Conclusion

Through the analysis of the results of the main demand part of the questionnaire, the
following conclusions can be drawn: (1) The mass consumer groups in contemporary
China are willing to consume customized clothes, but not strongly; (2) The different
value subjects have obvious differences in demand; (3) The most important aspect of
the value subject in the current fashion design of the design, is also the practicality of
the custom clothing, which is the quantity of custom clothing, one version of the
clothing, and the functional function of the individual characteristics; (4) On the
contrary, the social demand brought by customized clothing is weakened. People’s
attention to value has shifted from others’ evaluation to self-recognition, which is not
quite consistent with Maslow’s hierarchy of needs theory and also worth thinking
about. (5) People’s desire for cultural needs, emotional needs and personal develop-
ment needs is basically the same.

After analyzing the investigation results of the attributes of customized clothing
products, the judgment basis, standards and levels are gradually expanded, and the
following conclusions can be drawn after cross comparison with the main demand:
(1) People’s value judgment on objective things is not only a rational analysis of the
existence of objective facts of things, but also a perceptual judgment of emotions and
subjective needs, which has become the main basis for forming the value judgment
standard of clothing design. (2) From the perspective of the main factors that influence
the understanding of the value of customized clothing products, the standards of
product value judgment are determined as follows: moral and ethical standards, cultural
and artistic standards, social living standards, and ecological and environmental pro-
tection standards. (3) From the perspective of the mechanism of value judgment,
customized product value of 15 kinds of attribute value (the analysis here do not
include negative value), the aesthetic value, natural value and instrumental value,
practical value can be through the sensory experience to gain understanding of custom
clothing products belong to the simple value judgment, and symbolic value, knowledge
value, social value and ethical value, technical value, economic value, cultural value,
ecological value and development value, political value, the harmonious value, is basic
value judgment must be based on the accumulation of experience, to make the com-
posite value of the judgment. (4) The judgment on the value of customized clothing
products is the composite value judgment based on the basic value judgment of the
value subject, and the unity of the multiple needs of the subject on the basis of meeting
the basic survival needs. The design value judgment first comes from the judge’s
personal value judgment, which is the natural “for me” tendency of human beings, and
then comes from the social value judgment, which is rational and common judgment.

Of course, this subject can also be divided into different regions, different groups
and different classes. At present, the research framework is only preliminarily com-
pleted, and there is still much more to be done in the future.
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Abstract. Studies have acknowledged the unique role of host country nationals
in the expatriation process as they often play a critical role in exptriate
assignment success. However, the association between host country nationals’
perceptions of expatriates and social support has not been thoroughly investi-
gated in the expatriation literature. In addition, little is known about how the
position occupied by host country nationals influence their inclination to support
expatriates. This study empirically examines the effects of host country
nationals’ perceptions of expatriates on social support in sub-Saharan Africa
host nation using the mixed methods research approach. The results of the study
revealed that host country nationals’ perceptions positively influenced social
support. Openness and expatriate privileges are significantly associated with
social support. Results suggest that expatriate position may either strengthen or
weaken host country nationals perception-social support relationships.

Keywords: Perceptions � Host country nationals � Social support � Expatriates

1 Introduction

Expatriate adjustment and assignment success has occupied the attention of interna-
tional human resource management researchers over the past decades. The capacity for
expatriates to become more effective and productive in host subsidiaries of multina-
tional companies greatly depends on their cross-cultural adjustment to the host country.
Cross-cultural management researchers maintain that cross-cultural experiences and
cross-cultural competence are positively related to effective expatriate work perfor-
mance in diverse cultural environments [1–3]. For instance, a longitudinal data
obtained from 70 expatriates on international assignment, working for a large multi-
national Global 100 company in the energy industry reported that cross-cultural
motivation and psychological empowerment have a significant positive effect on the
initial levels of work adjustment of the expatriates [4]. Accordingly, the most com-
monly mentioned reason for expatriates’ premature return and failure is a lack of cross-
cultural adjustment to the host country [5–8].

Work adjustment has a significant positive relationship with expatriates’ attitudes
toward work and their overall effectiveness [4]. Hence, the inability of expatriates to
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familiarise and appreciate the culture of the host country can have a negative impact on
their interactions with host employees and affect performance outcome. As a result,
cultural-fit researchers maintain that the extent to which there exist similarities between
the personal values, beliefs and personality traits of the expatriates and the host
countries, the more likely their safety and comfort will be significantly enhanced [9–
12]. Researchers in international human resource management (IHRM) acknowledged
that expatriates’ failure is not only a source of personal concern to the international
assignees themselves but can also have a negative impact on companies’ competitive
advantage in the global market [13, 14]. Although expatriates play a significant role in
the achievement of organisational objectives, the impact of international assignment on
the expatriates and their families can be enormous [15, 16]. The failure of expatriates
can result in a significant financial loss to the organisation. The company may also
suffer from business interruptions, lack of business prospects, damage to the firm’s
reputation and leadership crises, which represent the immaterial costs of expatriate
failure [17]. Other associated problems experienced by the individual assignee include
low self-esteem, marital conflict, children who are displaced, lost income, diminished
commitment to the parent company and tainted career reputation [18, 19]. In addition,
expatriate failure may threaten the growth and expansion of foreign subsidiaries at the
organisational level leading to lost opportunities in capturing new markets [20].

Toh and DeNisi [21] pointed out that organisational members, particularly, co-
workers, supervisors and subordinates are reservoirs of valuable organisational infor-
mation that newcomers need in order to become effective in performing their assigned
roles. This is because host country nationals (HCNs) are most likely to possess relevant
knowledge as well as having the necessary link to vital information that could benefit
expatriate co-workers. Social perception is the process of interpreting information
about another person, a way of forming impressions about oneself, other people and
daily experiences [22]. Perception is culturally determined. Thus, based on one’s
cultural background, the individual turn to perceive things in certain ways. Therefore, it
is essential to investigate how HCNs perceive expatriates, and whether such percep-
tions are influenced by the extent to which they are willing to interact with and provide
support to expatriates. This study argues that perceptions of HCNs could influence their
predisposition to exhibit helping behaviours that could be important for expatriates’
adjustment. This study takes the view that the position occupied by HCNs relative to
expatriates could impact on the provision of social support.

This study is guided by three main objectives: (1) explore how expatriates are
perceived by host country nationals in Ghanaian host subsidiaries of multinational
firms, (2) examine the effects of HCNs perceptions on social support provided to
expatriates, and (3) investigate the extent to which HCNs position in the organisational
hierarchy influence their readiness to support expatriates. The rest of the study is
organised as follows. The next section provides literature review of previous research
on expatriate assignment and host country national support, followed by a section on
methodology. The findings are then presented and discussed. The study ends with
practical implications and a conclusion.
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2 Expatriate Assignment, Perceptions of Host Country
Nationals and Social Support

The internationalisation of businesses and rapid technological progress demand
increasing global mobility and flexibility in the workforce and work setting [23]. It has
been recognised that increasing number of skilled workers search for international
career opportunities, including expatriates [24] as there is a growing demand for cul-
turally diverse and flexible employees with wide-ranging skill sets.

International business researchers suggest that human resource managers in the
global arena must develop a global mind-set to enable them to effectively recruit and
select the most qualified job candidates (either local employees or expatriates) for
vacant positions, as well as retain them, in the various subsidiaries so as to achieve the
strategic objectives of MNCs [25]. Ball et al. [26] also add that management of a
company’s workforce is a shared responsibility, in that the human resource manager
must work hand-in-hand with executives from different departments in order to for-
mulate suitable policies and procedures for the following purposes: estimation of
human resource needs; recruitment and selection; training and development; motiva-
tion; compensation; discipline and employment termination. Ball et al. comment further
that finding the right people to manage an organisation can be difficult under any
circumstances, but it is especially difficult to find good managers of overseas opera-
tions. The right person needs to be bicultural, with knowledge of business practices in
the home country as well as an understanding of business practices and customs in the
host country. As acknowledged by human resource management scholars, the effec-
tiveness of every organisation depends to a great extent on the nature of the workforce
and the efficacy with which the organisation makes use of its human resources [26–28].

For a firm to outperform its competitors in the international arena, it must have the
right people in the right postings [29]. These individuals must be well equipped and
supported to perform their assigned tasks effectively while behaving in a manner that is
consistent with the desired culture of the firm as well as the host country. Whether
expatriates succeed or not on international assignment depends to a large extent on their
cross-cultural adjustment to the host country [5, 8, 30]. The term cross-cultural
adjustment refers to the key process of change an individual undergoes in adjusting to
different environments [31]. It is a psychological outcome connected with an indi-
vidual’s adaptation to a new environment. The ability to adjust to differences in cultures
and specific host-country values and norms plays a significant role in successful
expatriation. The adjustment process demands that the expatriates spend some time
identifying inappropriate behaviour that should be eschewed and also learn appropriate
behaviours within the host culture.

In contrast, previous scholars suggest that the inability of expatriates to adjust to the
various aspects of the host environment and function effectively can be attributed to
socio-cultural factors [32, 33]. The expatriate is under an obligation to acquire the
salient characteristics of the host culture as well as the basic knowledge including
social skills from multiple sources such as the expatriate’s supervisors, co-workers and
subordinates so as to carry out his/her assignment successfully [34–36]. Also, HCNs in
particular, can be very useful in assisting the expatriates to adjust and become effective
in performing their assigned roles as they possess accurate knowledge of the host
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culture and the company. This study draws on the relative deprivation theory (RDT) to
suggest that HCNs perceptions of expatriates could result in cognitive, psychological
and behavioural consequences [37]. The RDT presumes that individuals can be dis-
satisfied if they notice an unfavourable discrepancy between “value expectations” and
“value capabilities” [38]. Sometimes, individuals might want more than they have and
have less than they feel rightfully entitled to resulting in feelings of relative deprivation
such as anger, grievance, moral outrage or resentment [39]. Consequently, how
expatriates are perceived by HCNs will have a significant effect on expatriates’
adjustment as support extended to expatriates can facilitate successful expatriation. For
example, HCNs’ opinions of expatriates will considerably shape the way expatriates
are treated [40]. Such perceptions could either enhance or hinder how easily expatriates
are supported by local employees to adapt to the host culture and the work environ-
ment. Oltra, Bonache and Brewster [41] contend that HCNs views of pay differentials,
working conditions, norms and values, ethnocentric attitudes compared to expatriates
could impact on working relationships. In a similar vein, this study suggests that the
positions of HCNs compared to expatriates could influence HCNs preparedness to
support expatriates. Thus, the following hypotheses:

Hypothesis 1: Host country nationals’ perceptions of expatriates has a significant
positive effect on social support.

Hypothesis 2: Positions of HCNs relative to expatriates effectively moderate the
relationship between perceptions and social support.

Hypothesis 3: Host country nationals’ evaluation of how well expatriates adjust in
host cultures has a significant positive effect on social support.

3 Perceptions of Host Country Nationals and Expatriate
Privileges

In the context of international assignment, HCNs and expatriates may be distinguished
based on pay and status in the host subsidiary. Employees are compensated based on
organisational roles, pay policies and organisational workgroup [42]. Even though
expatriates are rewarded based on one or a combination of different approaches to
expatriate compensation, the balance sheet approach remains the most widely used
approaches. The key objective of this approach is to keep the expatriate whole (i.e.,
maintaining relativity with parent country colleagues). The balance sheet approach is
designed to equalise the purchasing power of employees at comparable position living
overseas and in the home country and to provide incentives to offset qualitative dif-
ferences between assignment locations [43]. Accordingly, expatriates typically enjoy a
rewarding experience with an advantageous compensation package and high social
status within the host country [44]. Harvey [45] reports that headquarters expatriates
consistently receive relatively preferential treatment such that pay discrepancies
between HCNs and expatriates becomes problematic. HCNs may become resentful and
hostile if they perceive expatriates are paid far more for similar responsibilities in host
subsidiaries [46]. Thus, HCNs are likely to experience injustice when they observe that
they receive less remuneration than their expatriate counterparts for performing similar
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jobs [46]. As it has been argued resentment may lead to specific behavioural responses
including anger, stress, violence and self-improvement [47]. Overall then, it is safe to
propose that HCNs perceptions of expatriate privileges could influence support
extended to expatriates. Thus, the following hypothesis:

Hypothesis 4: Host country nationals’ perceptions of expatriate privileges is
significantly and positively associated with social support.

4 Knowledge Transfer, Openness and Professionalism

A successful international assignment requires effective transfer of knowledge from the
expatriate to local employees as well as assisting the host employees’ gain better
understanding of the organisation’s goals, expectations and overall strategy. In general,
international assignees engage in direct knowledge transfer by sharing parent com-
pany’s cultural values and best management practices with their host subsidiary col-
leagues [48]. The strategic importance of international assignments has been described
in terms of transferring business and technological know-how, developing personnel,
facilitating and improving communications between subsidiary and headquarters and
introducing a unified organisational policy and strategy [49, 50]. Indeed, some scholars
contend that a MNC owes its survival to its superior ability to internally transfer
knowledge, more effectively and efficiently than through market mechanisms [51].

Similarly, Bossard and Peterson [52] and Harzing and Van Ruysseveldt [53]
emphasise that expatriates play a strategic role in ensuring efficient control and man-
agement of global operations, promoting knowledge transfer between headquarters and
subsidiaries, and developing international experience for individuals and international
thinking within the organisation. Following the work of Toh et al. [54] it has been
argued that it does not matter how long an expatriate remain in the host country on the
job, the assignment can only be viewed as successful if there exist some evidence of
transfer of knowledge from the expatriate to the host country employees. This is what
Wynne describes as the development of local management leadership, which is crucial
for an organisation’s long-term success [55]. It is therefore, vital for expatriates to act
professionally in dealing with HCNs. They should be open to different opinions and
receptive to different views and suggestions originating from HCNs. As HCNs’ per-
ceptions regarding knowledge transfer and how expatriates act in a professional manner
in performing their aasigned roles could have implications for support they are likely to
receive from HCNs. Thus, this study hypothesises that knowledge transfer, and pro-
fessionalism are important predictors of social support.

Hypothesis 5: Host country nationals’ perceptions of knowledge transfer is signif-
icantly and positively related to social support.

Hypothesis 6: Host country nationals’ perceptions of expatriates’ openness is
significantly and positively related to social support.

Hypothesis 7: Host country nationals’ perceptions regarding professionalism is
significantly and positively related to social support.
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5 Methodology

This study uses the mixed methods research design as an appropriate method for
addressing the research problem. It combines both qualitative and quantitative data in a
single study as the study searches for multiple approaches to collecting and analysing
data rather than relying on a single approach. The study sampled Ghanaian HCNs who
are currently working with expatriates in host subsidiaries. These HCNs work with
expatriates in Ghanaian MNCs across different sectors. A cover letter including the
questionnaire were sent to respondents in their respective organisations by the
researcher through a contact person. It was unequivocally stated on the cover letter of
the survey that the study was solely for research purposes and as such responses from
each participant would be kept strictly confidential. A total of six interviewed responses
and 211 usable questionnaires were received for analysis.

Quantitative data was analysed using Smart PLS to test the proposed model. SEM
is a family of statistical models that takes a confirmatory approach to multivariate
analysis of a structural theory to explain causal relations among multiple variables [56].
SEM was considered for this study because researchers acknowledged that it is a better
statistical technique compared to other multivariate techniques including factor anal-
ysis, multiple regression, and path analysis. It can also expand the explanatory ability
and statistical efficiency for model testing with a single comprehensive method [57].
Content analysis was used to present data collected using interviews.

6 Results

The analysis of data revealed that overwhelming majority of respondents (93.8%) were
below the age of 41, 22.7% of them had previous work experience with expatriates.
More than half (64.9%) of the respondents occupied lower positions in the organisa-
tion, compared to the positions held by expatriate co-workers. Approximately 23% of
the study participants are reported to have previous work experience with expatriates.
Majority of respondents (83.4%) had up to five years working relationship with
expatriates while 16.6% of them had worked with expatriates for more than five years.

The data was analyzed using the partial least squares - structural equation mod-
elling approach with SmartPLS v.3 software [58]. The constructs modelled as reflective
constructs, necessitating convergent validity and reliability tests. The results for reli-
ability tests shown in Table 1 below indicate that CR values (between 0.818 and 1.00)
and Cronbach’s Alpha values (between 0.656 and 1.00) are well above the recom-
mended threshold of 0.70 [59]. This implies that the measures used in the instrument
are reliable and would produce consistent results if replicated on another sample.
The AVE values fall between 0.500 and 1.000, thus showing acceptable convergent
validity of measures (see Table 2). Results in Table 2 below show acceptable dis-
criminant validity, where the diagonal values are greater than the off-diagonal values
(the pair-wise correlation between factors).
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Figure 1 below shows results from analyzing the proposed research model, indi-
cating path coefficients (b) and explanatory powers (R2) with results of the bootstrap
method in SmartPLS to determine the significance of the relationships established in the
research model. Overall, three hypothesized paths were found to be statistically sig-
nificant. The results showed that HCN perceptions (b = 0.599; p value = 000; p
0.001*) had a positive and significant impact on social support, thus supporting H1.

Table 1. Validity and reliability of instrument/variables

Construct Composite reliability Cronbach’s Alpha Average variance extracted

Adjustment 0.838 0.700 0.726
Expatriate privileges 0.872 0.709 0.774
Knowledge transfer 0.889 0.843 0.616
Openness 0.882 0.800 0.715
Professionalism 0.885 0.837 0.611
Social support 0.851 0.741 0.656

Table 2. Discriminant validity

Construct 1 2 3 4 5 6

1. Adjustment 0.852
2. Expatriate privileges 0.201 0.880
3. Knowledge transfer −0.146 −0.206 0.785
4. Openness −0.197 −0.228 0.628 0.846
5. Professionalism −0.038 −0.253 0.573 0.731 0.781
6. Social support −0.138 −0.400 0.402 0.553 0.541 0.810

Knowledge 
Transfer

Professionalism 

Openness 

Social Support 

R2 = 0.356 

0.388* HCN Perceptions 

R2 = 1.000
H1=0.599* 

HCN 
Position/Rank 

H2 = 0.063 

Adjustment 

Expatriate 
Privileges

Fig. 1. Main model results
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Further, in H2, employee position (b = 0.063; p value = 0.493; n.s.) was found to
positively moderate the relationship between HCN perception and social support, but
not significantly. In other words, when employees have a higher position than expa-
triates, the HCN perceptions results in greater social support (i.e. bHCN perceptions to social

support + bHCN position moderating effect ! 0.599 + 0.063 = 0.662) and vice versa when
employees have lower position than expatriate workers (i.e. bHCN perceptions to social support

– bHCN position moderating effect ! 0.599 – 0.063 = 0.536). The resultant relationship
between HCN perceptions is stronger in employees with higher positions (b = 0.662, n.
s.) than in employees with lower position (b = 0.5363, n.s.). Knowledge transfer
(b = 0.388, p � 0.001*), openness (b = 0.280, p � 0.001*) and professionalism
(b = 0.419, p � 0.001*) were found to be significant components of HCN perceptions.

Figure 2 below depicts results of direct effects of HCN dimensions of social sup-
port. In H3, contrary to a hypothesized positive relationship between adjustment and
social support, results showed that adjustment (b = − 0.015; p value = 0.900; n.s.) has
statistically non-significant negative impact on social support. Hence, H1 was not
supported. Similarly, expatriate privileges (b = − 0.263; p value = 002; p � 0.01**)
exhibited a negative but significant impact on social support, hence, H4 was partially
supported. H5 and H7 were also not supported because although knowledge transfer
(b = 0.016; p value = 0.884; n.s.) and professionalism (b = 0.245; p value = 0.079; n.
s.) were positive predictors of social support, their impact was not significant. In H7,
Openness (b = 0.300; p value = 027; p � 0.05***) was a significant predictor of
social support. Overall, the dimensions explain about 35.6% of the variance for social
support.

Knowledge 
Transfer

Professionalism 

Openness 

Social Support 

R2 = 0.356 

Adjustment 

Expatriate 
Privileges 

H5: 0.016 

Fig. 2. Direct effect results
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7 Discussion

The aim of this study was to explore how HCNs perceive expatriates and examine the
effects of such perceptions on social support in host subsidiaries of multinational
companies. Particular interest was with examining the relationship between HCNs
position and social support. The results of the study indicate that HCNs perceptions
significantly positively contributed to social support. While HCNs perceptions of
openness significantly positively contributed to social support, perceptions of expatriate
privileges negatively affected HCNs intention to provide social support. Results also
suggest that HCNs’ position relative to expatriates may either strengthen or weaken
HCNs perceptions-social support relationships. Specifically, higher positions strenthen
the relationship while lower positions weaken the relationship. Responding to the
question what kinds of support is available to expatriates, respondents reported that:

R1: We also have one we call social support where you assist them. Sometimes when they come
you have some people to go around with them to settle, housing and all that… we have
somewhere to accommodate them so they don’t have to move round looking for housing so
when we have our houses ready when they come we just lodge them in and it is a fully furnished
place.
R4: ……when they come to Ghana, we also have our cultural orientation programme for these
guys so even before they will come to the office to work.

The findings of this study have implications for both researchers and multinational
companies operating in different cultures across the globe. The results of the study
suggest that how HCNs perceive their expatriate counterparts in terms of expatriate
privileges and openness is significantly associated with social support. In general, this
finding supports existing evidence for the relationship between HCNs perceptions and
social support in foreign subsidiaries [54]. The findings of this study add to the theory
of relative deprivation which postulates that people are likely to protest or rebel against
their conditions not only when they are completely deprived but also when they “feel”
deprived relative to some comparison others.

Not surprisingly, knowledge transfer and professionalism have no significant effect
on social support. As suggested by McGuineness et al. [60], a major challenge for the
MNC in the 21st century is to respond, proactively, to the difficulties associated with
effective knowledge transfer within the context of an ever-changing global economy.
The multiple dimensional and multiple directional nature of knowledge transfer may
require a couple of individual exchnages, especially in the case of tacit knowledge [61,
62]. Clearly then, there is consensus that knowledge transfer is complex and very
challenging across firms, within regional clusters and across strategic alliances [62].

8 Conclusion

This study’s objective was to investigate the impact of HCNs’ perceptions of expatriate
on social support in Ghanaian multinational companies. It also examined the moder-
ating effect of HCNs position relative to expatriates on provision of social support. The
findings indicate that HCNs’ HCN perceptions had a positive and significant impact on
social support. Furthermore, the results revealed that position held by HCNs was found
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to positively moderate the relationship between HCNs’ perception and social support,
but not significantly. Although knowledge transfer and professionalism were positive
predictors of social support, their impact was not significant.
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Abstract. The rise of international students has generated significant attention
around the world including in the EHEA which has set out to increase inter-
national student mobility. In this paper we analyze patterns in the mobility of
international students using the temporal framework developed by Choudaha
[1]. We also look at variation within the EHEA and, more importantly, variation
in the sending countries. The aim of this paper is therefore to increase our
understanding of patterns in International student Mobility by focusing on the
region of origin of students. By analyzing data made available by the UNESCO
institute of statistics we uncovered that there are indeed substantial differences
when looking at both host and countries. The implications of these findings are
discussed with regards to effectively attracting and retaining international
students.

Keywords: International student mobility � EHEA �
Internationalization of higher education

1 Introduction

International student mobility (ISM) has become a global force as the number of
tertiary students who decide to study abroad continues to increase. In fact, in between
1999 and 2015 the total number of international students has increased from close to 2
million to more than 5 million [2]. However, the growth in international students has
seen much variation in both host and sending countries and has attracted considerable
attention by policy makers [3]. The most successful countries in attracting international
students have traditionally been the United States, the United Kingdom, Australia,
Germany, and France, but other countries are now also emerging as popular destina-
tions [4]. However, taken as a whole the largest region is the European Higher Edu-
cation Area (EHEA) which hosted more than 41% of all international students in 2015,
compared to 19% in the United States [2]. Of course, there is substantial variation
within the EHEA which is worth consideration. This paper therefore investigates trends
in ISM within the EHEA by comparing it to the United States and seeing how flows of
students from different sending regions have changed over time. It is important to
mention beforehand that there was not enough data available for Germany to be
included in the analysis, except for the years 2013–2015. A word of caution is therefore
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advised when interpreting the findings about the EHEA as a whole because they lack
the share of international students that go to Germany.

In an effort to ensure the comparability of quality in higher-education standard, the
bologna process was signed in 1999 signaling the creation of the EHEA [5]. By now a
total of 48 countries have signed this agreement, including not only all of EU countries,
but also countries not traditionally consider European such as Russia, Turkey, and
Kazakhstan. Since the very beginning, key goals of the EHEA have been to increase
internationalization and ensure competitiveness by offering attractive higher education
systems [6]. This translates to national goals set by countries to increase their share of
international students, though no EHEA-wide target has been set due to large
inequalities within the EHEA (for example France, Germany, and the UK account for
60% of the international students in the EHEA) [6]. What is not clearly specified is
goals regarding attracting students from various sending regions, although this could
potentially make a large difference.

One of the key insights in recent years has been an increased emphasis on the
heterogeneity of the international student population [7]. For example, it has been
found that Chinese students are much more sensitive to the quality of education than
North American and Western European students [8]. While investigating differences in
driving forces between students from different nationalities is beyond the scope of this
article, we will consider different sending regions separately in order to uncover
whether there are important trends. It has been uncovered, for example, that the large
countries are slowly losing their share of international students and that smaller hubs
are emerging [4]. The aim of this paper is therefore to shed further light on patterns in
ISM within the EHEA and especially concerning the backgrounds of students.

1.1 Three Waves of ISM

The data presented in this paper will be structured according to the framework
developed by Choudaha [1]. In his paper he distinguished three waves of ISM; Each of
these waves was characterized and shaped by major political and economic develop-
ments and is therefore a useful framework for interpreting patterns in ISM.

The first wave, 1999–2006, was characterized by the desire of universities to attract
international research talent, and often offered financial aid to students expressing their
desire to study abroad. At the same time, the events of 9/11 made the United States
more restrictive, while the formation of the EHEA made Europe more attractive.
During this period a shift started to emerge where international students increasingly
favored destinations other than the United States.

The second wave, 2006–2013, was rooted in the economic recession which
prompted many higher education institutions to recruiting international students
because of the higher revenue generated. During this time there was a large middle-
class in China that was able to send students abroad without having to request extra
financial aid. The Saudi-Arabian government also increasingly provided scholarships to
send its citizens abroad. A consequence of this need to attract international students,
however, was that many institutions lowered their entrance requirements such as
English proficiency. In this time period, other source countries, such as Vietnam and
Nigeria, were also emerging.
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The third wave, starting in 2013, is characterized by a further decrease in the top 2
countries, the United States and the United Kingdom. This decrease is due to increasing
anti-immigrant tones resulting from the election of Donald Trump in the United States,
and Brexit in the United Kingdom. At the same time, there is a deceleration in the
amount of students that China sends abroad because, on the hand, the Chinese gov-
ernment is focusing on improving its own education system, and the other hand, an
increased reluctance of Chinese students in seeing the benefits of studying abroad.
However, the gap created by Chinese students could well be filled by other emerging
countries such as Vietnam, Nigeria, and India.

In this paper we intend to explore this framework more in-depth by looking at
variation within the EHEA, and specifically how the patterns can be different based on
the region of origin of the international students. This is especially salient because
many previous studies have treated international students as though they are a singly
coherent group while it is slowly being discovered that there exists large heterogeneity
with ISM [7, 8]. In this paper we will look at the United States, the EHEA as a whole,
and the 10 EHEA countries which had the largest share of international students in
2015. We also look at five host regions (Arab Countries, East Asia, Latin America,
South and West Asia, and Sub-Saharan Africa) as defined by UNESCO [2]. We
excluded North American and Europe because this would make comparisons between
the US and the EHEA more difficult.

2 Methods and Data

All data used in this paper has been taken from the UNESCO Institute of Statistics. In
the analyses 41 countries in the EHEA were included. Specifically, most countries that
are currently a member of the EHEA are included in all waves even if they were not a
member yet in the earlier waves. Some very small countries, such as Andorra and
Liechtenstein, were excluded. More problematic however is that Germany could not be
included in this analysis. The reason for this has to do with the way education is
measured. UNESCO as well as many other institutions use the ISCED scale which was
created to measure education in such a way that it becomes comparable between
countries. Education in countries is then divided into several levels such as level 1
being primary education. Unfortunately, data for ISCED level 5B was missing prior to
2012 making estimates before these years non-comparable. As a result, UNESCO did
not publish any figures about ISM in Germany before 2012 [9]. A result of this is that
the statistics about the EHEA are severe underestimations because Germany was not
included in these data.

In this analysis five of the region as defined by UNESCO were included: the Arab
States, East Asia, Latin America, South and West Asia, and Sub-Saharan Africa.
Central Asian students were not included because it is a relatively small share which is
dominated by Russia, and there were too many missing data for Russia to make
comparisons viable. North American and European students were also excluded from
this analysis because, as was said earlier, it complicates comparisons. Specifically, if
the aim is to compare how well the EHEA performs compared to the United States in
attracting international students then it does not make sense to compare them based on
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European or North American students. Comparing how many students from the EHEA
are moving to the United States and vice versa would not contribute to the aims of this
paper.

In the paper from which this research lends its framework [1] the author only selected
the statistics for three years: 1999, 2006, and 2013which corresponds to the border values
of the three waves. However, this might lead to an incomplete picture since, for example,
it excludes the tumultuous years following the recession of 2008. Furthermore, using only
single years means it could be susceptible to outliers. Because of this, we decided to
instead include all of the data that was available for the waves, instead of only the data for
the border years. This not only gave us a more complete picture, it also meant that we
could compensate more easily if a year had missing data (such as 1999).

Each of the number of the international students per wave were calculated by taking
the average of the years in the waves of the share of international students. For
example, the average share internationally mobile students coming to the United States
in the years 1999–2006 is 9.86%. Most countries had sufficient data to be able to
calculate these averages for each of the three waves, but there were some notable
exceptions including Russia and Ukraine. In their case, there was no data available for
wave 1 so they are excluded from the tables. All countries in the tables did have enough
data to be able to include the year 2016. However, when calculating the average for the
entire EHEA only enough data was available until 2015. The EHEA average was
calculated by taking the sum of the share of international students of all countries in a
certain year. Again, because Germany was excluded the figure does represent a severe
underestimation. Data for Germany is available for the years 2013 until 2016 but we
did not include this when calculating the value for the EHEA for wave 3. The reason
for this is because it would lead to an invalid comparison between the number of
international students in the EHEA between wave 3 and the two earlier waves. Nev-
ertheless, to give an indication if Germany’s share of international students: the average
for wave 3 was 4.73%.

3 Results

Table 1 shows the global share of international students. It can be seen that the biggest
countries, the USA, the UK, and France, all show a decline in wave 2 and 3 compared
to wave 1. Especially France has seen a large decline in its share of international
students. Interestingly, however, the global share of the entire EHEA was at its lowest
point in Wave 1 indicating that there has been a growth in the share for the entire
EHEA. It can be seen that the smaller countries, including Russia, Italy, the Nether-
lands, Turkey, and Ukraine, have all seen an increase over the years.

Table 2 shows the share of Arab international students and shows a completely
different picture. The share of the United States has almost doubled in between wave 1
and wave 3. At the same time, the EHEA’s share has declined dramatically. The smaller
EHEA countries showed varying patterns. Some, like Turkey and Italy, showed an
increase but many others showed a decrease in their share of international students.
However, it appears that much of the EHEA’s decline has been due to a decline of the
share that France had. After seeing this result we investigated each Arab country more
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closely to see if there was one which stood out. The five biggest sending countries in
the Arab States are in order Morocco, Saudi Arabia, Syria, Algeria, and Tunisia. The
key in explaining this pattern might lie in Saudi Arabia: the share of international
students coming to France from the aforementioned countries has been very large and
relatively stable (Morocco around 60%, Syria around 10%, Algeria around 80%, and
Tunisia around 50%). Saudi Arabia, on the other hand, sent fewer than 1% of its
students to France in between 1999 and 2016. However, Saudi Arabia has also seen the
largest total increase in outgoing students, far surpassing the other countries. E.g. the
biggest country, Morocco, saw its outgoing students increase from almost 36,000 to

Table 1. Global share of international students

Country Wave 1 (1999–2006) Wave 2 (2006–2013) Wave 3 (2013–2016)

USA 21,85 18,69 18,83
EHEAa 35.76 37.30 35.92
UK 10,71 10,58 9,46
France 7,57 7,07 5,21
Russia 2,72 3,47 4,76
Italy 1,37 1,88 1,93
Netherlands 0,81 1,02 1,69
Turkey 0,69 0,78 1,29
Austria 1,33 1,59 1,48
Ukraine 0,74 1,01 1,19
Belgium 1,4 0,96 1,19
Switzerland 1,26 1,09 1,07
aFigures for the total EHEA does not include Germany and thus should be
considered carefully. The total share for wave 3 with Germany included is 40.65%.

Table 2. Global share of international students from Arab Countries

Country Wave 1 (1999–2006) Wave 2 (2006–2013) Wave 3 (2013–2016)

USA 9,86 11,66 18,57
EHEA 46.43 43.11 32.52
UK 5,66 7,75 7,06
France 31,02 26,06 15,1
Russiaa – 1,54 0,88
Italy 0,84 1,42 1,32
Netherlands 0,84 0,12 0,13
Turkey 0,56 0,51 2,47
Austria 0,29 0,21 0,2
Ukraine 2,31 2,01 1,95
Belgium 1,88 0,18 0,4
Switzerland 0,55 0,5 0,44
aData for Russia is missing for wave 1.
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almost 48,000 in between 1999 and 2016. On the other hand, Saudi Arabia saw its
outgoing students increase from more than 10,000 to more than 90,000 in the same
time period. It appears that Saudi Arabian students favor English-speaking countries as
the US, UK, Canada, and Australia hosted more than 85% of all Saudi Arabian students
in 2016, with the United States have a lion’s share of almost 65%.

When comparing (South-)East Asian students in Table 3 it can be seen that the
patterns are remarkably more stable. The US has seen some decline and the EHEA has
seen some increase in their share of (South-)East Asian students, but this is not as
dramatic as with the Arab students. Again, within the EHEA there are diverging pat-
terns. The UK, Italy, the Netherlands, Turkey, and Switzerland have seen an increase,
and France, Russia, Austria, Ukraine, and Belgium have seen a decrease. It is especially
remarkable that France’s share of international students is much smaller when it comes
to (South-)East Asian students then when looking at the total of international students.
Of the (South-)East Asian countries, China is by far the largest, sending out 17% of the
global international student population in 2017. This share has also increased between
the waves with an average of 10.59% in wave 1, 15.21% in wave 2, and 17.08% in wave
3. Vietnam has also seen an increase in its share from 0.55% in wave 1 to 1.46% in wave
3. In contrast, Japan, South Korea, Indonesia, Thailand, Malaysia, and Singapore have
all seen a decrease in their share of outgoing students. On a per country basis, the United
States has seen an increase in its share of Chinese students (wave 1: 28.01%; wave 3:
34.13%). The same goes for the UK, Italy, the Netherlands, and Turkey. However,
Austria, France, Russia, and Ukraine have all seen a decrease. A similar pattern is found
for Vietnamese students which are moving more towards the US and less to other
European countries. Especially France has seen a large decrease from 16.08% in wave1
to 7.74% in wave 3. The opposite pattern is found for Japan, South Korea, Indonesia,
and Malaysia are moving less to the United States and more towards European Coun-
tries such as the UK, France, the Netherlands, and Italy.

Table 3. Global share of international students from East Asian Countries

Country Wave 1 (1999–2006) Wave 2 (2006–2013) Wave 3 (2013–2016)

USA 34,43 30,02 32,93
EHEA 15.75 17.54 18.04
UK 10,81 10,98 11,97
France 2,52 3,74 2,74
Russia – 1,81 1,11
Italy 0,13 0,59 1,12
Netherlands 0,29 0,35 0,55
Turkey 0,04 0,08 0,23
Austria 0,23 0,23 0,11
Ukraine 0,82 0,62 0,21
Belgium 0,19 0,11 0,1
Switzerland 0,2 0,19 0,22
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In Table 4, where students from Latin American Countries are shown, it can be
observed that there has been a large decrease in the share that the USA has. The EHEA
has been much more stable in this regard however, although it has also seen a decrease.
Here, it can also be seen that the UK and France have a comparatively smaller share.
Italy has seen a large increase, but the other countries have not changed much. Not
shown in the table are Spain and Portugal which nonetheless have a relatively large
share. Portugal had 1.39% in wave 1, 1.42% in wave 2, and 2.05% in wave 3; Spain
had 6.3% in wave 1, 10.2% in wave 2, and 8.04% in wave 3, which means Spain has
the biggest share of Latin American students in the EHEA.

Students from South and West Asian countries, shown in Table 5, have moved
more to the USA and EHEA as well. Especially the difference between wave 1 and the
other waves have been large. Within the EHEA, the UK is clearly the dominant
country, though their share on international students has shifted a lot with the peak in
wave 2. Similar to East Asian students, France has a comparatively smaller share. It can
also be seen here that all of the smaller countries, with the exception of Russia, have
seen an increase in their share of South and West Asian students. When looking at the
data more closely, it can be seen that India is by far the largest sender of international
students. Pakistan and Iran have also always sent out many students, but countries that
have increased the most are Afghanistan, Bangladesh, and Nepal. The patterns for
Indian, Pakistani, Bangladeshi, Afghani, and Nepalese students have been remarkably
similar: The United States has seen a general decline in their share of students from
these countries; the UK has witnessed an upsurge in between wave 1 and wave 2, and a
down surge in between wave 2 and wave 3, with wave 3 being the lowest of the three
waves. The Western European countries generally witnessed an increase, although their
share did not become substantial. When it comes to Iran, the United States has seen an
increase in their share, as have many other European countries with the exception of
Ukraine and the United Kingdom.

Table 4. Global share of international students from Latin American Countries

Country Wave 1 (1999–2006) Wave 2 (2006–2013) Wave 3 (2013–2016)

USA 40,91 27,74 24,9
EHEA 21.14 25 20.16
UK 4,65 3,59 3,39
France 5 5,74 5,08
Russia – 0,4 0,26
Italy 1,34 2,47 2,74
Netherlands 0,63 0,33 0,62
Turkey 0,01 0,01 0,06
Austria 0,27 0,28 0,32
Ukraine – – 0,13
Belgium 0,42 0,2 0,36
Switzerland 0,78 0,81 0,73
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Finally, Table 6 shows the share of students from Sub-Saharan African countries.
In contrast to the previous results, the US has a much smaller share of students here; it
is 3–4 times as small as the EHEA. It can also be seen that much of the EHEA’s share
belongs to France and much less to the UK. The other EHEA countries all have a much
smaller though mostly increasing share.

As was stated before, Germany was excluded from the tables because only data for
wave 3 was available. Nevertheless, to make the picture complete we will report its
share per region here as well. The global share that Germany had for wave 3 was 4.7%.
When comparing it per region, only data for the years 2013, 2014, and 2015 was
available. Germany’s share was as follows: 2.89% of Arab Students, 2.68% of East
Asian students, 3.84% of Latin American students, 2.41% of South-West Asian Stu-
dents, and 1.47% of Sub-Saharan African Students.

Table 5. Global share of international students from South and West Asian Countries

Country Wave 1 (1999–2006) Wave 2 (2006–2013) Wave 3 (2013–2016)

USA 16,53 21,43 21,14
EHEA 6.41 15.01 13.12
UK 4,25 8,75 5,31
France 0,48 0,74 0,68
Russia – 1,02 0,72
Italy 0,18 0,61 1,05
Netherlands 0,1 0,11 0,32
Turkey 0,2 0,34 1,2
Austria 0,17 0,25 0,26
Ukraine 0,54 0,66 0,66
Belgium 0,07 0,11 0,12
Switzerland 0,1 0,16 0,17

Table 6. Global share of international students from Sub-Saharan African Countries

Country Wave 1 (1999–2006) Wave 2 (2006–2013) Wave 3 (2013–2016)

USA 5,98 5,65 4,82
EHEA 14.59 18.52 16.76
UK 4,19 5,4 4,47
France 7,02 8,35 6,21
Russia – 0,87 0,6
Italy 0,41 0,85 1,06
Netherlands 0,1 0,09 0,13
Turkey 0,06 0,14 0,78
Austria 0,08 0,09 0,07
Ukraine – – 1,02
Belgium 0,68 0,28 0,61
Switzerland 0,24 0,22 0,16
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4 Conclusion and Discussion

This paper examined patterns in the share of international students studying at the
United States and at the EHEA in contrast to most previous papers which looked at the
absolute numbers of students. The data was analyzed using the theoretical insights
stemming from Choudaha [9] who divided up ISM into three waves. The results
presented here show a complex picture and highlight the importance of taking into
account the region of origin of students when analyzing macro-patterns. Overall, the
share international students studying at the EHEA and United States has remained
fairly stable. Within the EHEA however it can be seen that the larger countries (France
and United Kingdom) have seen a decline while smaller countries have seen an
increase. The United States has also seen a decline compared to wave 1. However, this
pattern is not the same for each region of origin. The United States has witnessed a
large growth in its share of Arab Students in contrast to large decline by France. This
can largely be explained by the increase in students from Saudi Arabia. On the other
side, it can be seen that the United States lost much of its share of Latin American
students, but which are increasingly moving to smaller EHEA countries. Students from
(South-)East Asia are still largely moving to traditional destinations (US and UK), but
smaller EHEA countries have seen more varied results. Southern and Western Asian
students are also going more towards the smaller EHEA countries, though the share by
the US and UK remains substantial. Finally, students from Sub-Saharan Africa has
shown a more stable pattern and interestingly it is the only region where the United
States is not the biggest country.

In general, these findings are in line with previous literature. For example, the rise
of smaller countries has been indicated as a development [4]. It has also been found by
Shields that the EHEA is increasing in its student numbers, though he also reported that
globally flows of international students have become more unequal and centralized
[11]. The results are also similar to what Choudaha discussed in his paper about the
three waves on which this is based [1]. In the paper, he stated that in wave 3 it is likely
that international student flows to the US and UK will slow down which can also be
observed in the findings here. However, differentiating by region illuminated new
patterns such as the change in Arab students and the role that Saudi Arabia plays.
France especially has witnessed a great variation in its incoming students which is an
interesting avenue to explore further.

What is also important is trying to find common factors that can explain increases
decreases in international students. At the moment clearly defined theoretical frame-
works are still missing and support for existing theories is sparse [11, 12]. Language
probably plays a large role with English-language countries having an advantage.
However, the dominance of France in attracting Sub-Saharan students could also well
be due to language since many Sub-Saharan countries have French as a second lan-
guage. The effect colonial ties should also be considered: South and West Asian
students are moving to the UK and Algerian students are moving towards France.
Indeed, the effect of language and colonial ties has generally been found to be sig-
nificant [12]. Other connection might also be very relevant, for example Shields [11]
observed that migration patterns closely followed trade patterns.
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There are some limitations to this paper. The omission of Germany is very
regrettable because it means the figures about the EHEA presented here are lower than
the real number. It is also unclear what Germany’s influence is on the general increase
or decrease of the EHEA. Comparable to this is that several countries, particularly
Eastern European ones, had missing data. However, this problem was largely mitigated
because we calculated the average of the waves. Nevertheless, the real figures could
different from the ones presented here. A second limitation has to do with the focus on
nation-states as the unit of analysis. While it is important to compare differences
between nation-states, it should not be forgotten that there are also large inequalities
within nation-states that have yet to be properly explored [10]. This is also important
for examining the relative influence that governments and HEIs have on attracting
international students. It is important for future research to critically consider the
heterogeneity that exists in these patterns of international student mobility. As Shields
[11] rightfully points out, global student flows are immensely complex and identifying
clear unambiguous trends is problematic.

If the EHEA has as its goal to attract more international students, it needs to
consider how to manage the differences between the regions as these findings show that
these differences are substantial. Different host countries can have different appeals
including language, cost of living, and quality of education. At the same time the
factors that attract students can be very different based on the sending region. For
example, it has already been found that the quality of education is more important to
East Asian students than to North American students [8]. This has implications for
example for the decision to pursue accreditations and other recognitions. There is also
the question of retaining students as increasing competition between HEIs means there
also needs to be an increased emphasis on student success and meeting career
expectations [1]. Our recommendation for any government or higher education insti-
tution is therefore to carefully monitor and analyze which students they are receiving
and what the trends are over time. Clearly, the heterogeneity in incoming international
students is too complex to create policies that can be applied uniformly. This means
that in order to facilitate successful policies there also needs to be clear communication
between governments and higher education institutions. It is unclear how much vari-
ation exists within countries, but it is becoming increasingly clear that one-size-fits all
policies might not be efficient.
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Abstract. This research proposes the estimation of stochastic frontiers model
using panel data, to measure the technical efficiencies in 4 perspectives for the
electricity generation sector in Chile for the period 2010–2015. The first per-
spective is to analyze the main companies in the sector; the second is about
generation plants based on their contribution only as energy generates; the third
is also power plants, but this time considering its contribution as generation and
security to the system; and a fourth analysis is following the third model, but this
time only considering the year 2015 in order to get a greater sampling of power
plants and generation sources. The estimation also used 2 functional forms of
production for each analysis: Cobb-Douglas and Translogarithmic that are
compared to obtain the best representation of the data. The results show to
which companies, plants and generation sources are the most and least efficient.

Keywords: Electric power � Econometric modeling �
Technical efficiency - energy generation

1 Introduction

In the last decade, energy issue in Chile has had a great impact on the national debate,
being among the topics most commented on by Chileans, overcoming traditional issues
of national interest such as health, education or citizen security. The reason of this great
media growth was the protest marches of discontent citizens against the project that
pretend to be the country’s largest power station: the HidroAysén project, led by the
country’s biggest energy companies: Colbún and Endesa. The dam would be located on
the Baker River, in the Aysén region, and would require 3,200 km. of construction in
transmission lines. After much debate, for a long period of time, the project was
rejected and abandoned, but it was not the only project in sight. The disappointment
also encompassed projects such as: Punta de Choros (IV Region), Hidroeléctrica Alto
Maipo (RM, currently under construction) and transmission lines, currently protests in
Olmué against the Polpaico-Cardones line that would connect the electric transmission
systems from the north (SING) and the central and south (SIC), part of Chile. This
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situation of disconformity with some big electrical generation projects are not only
present in Chile but in several countries of the world. In general, people expect to move
towards a more diversify energy matrix and to empower the contribution in the elec-
trical generation of renewable non-conventional sources, to produce clean, renewable
and sustainable energy.

In Chile, for example, the laws called Ley Corta I (2004), Ley Corta II (2005) and
Pro Non-Conventional Energy (NCRE) Law (2007) aim to clarify transmission char-
ges, to liberate of those charges small generators, to facilitate participation in bidding
processes, to promote investment in the generation sector and to encourage the creation
of non-conventional renewable energy (NCRE) projects with a goal of reaching a 20%
contribution of NCRE throughout the matrix to the year 2020, which will be fulfilled
by 2019. These regulations modified and facilitate investment in sustainable energies,
after the supply crisis that occurred due to changes in the economic policy of our
provider, which at that time propitiated the internal provision.

In 2011, during the first government of Sebastián Piñera, motivated by social
protests to large generation projects, the Advisory Commission for Electrical Devel-
opment (CADE) was created. Its main objective is to recommend a policy to develop
energy growth base in clean, safe and economical sources to comply with the imminent
growth of energy demand. Thus, the great conclusions of the panel of experts of this
commission focused on taking advantage of the sources of water in the south of the
country, generating progress for the eventual use of nuclear energy in the future and
promoting the NCRE to make them more competitive.

These proposals deal with the situation of the Chilean generation system at that
time, where in the north it is mainly supported by thermal energy sources, and in the
south-central part by a mix of water and thermal sources. Therefore, according to the
conclusions of the commission and facing the future and imminent union of the
Interconnected System of the Great North (SING) and the Central Interconnected
System (SIC), it can be inferred that the great nourishment for the energy matrix in
Chile would be hydroelectric sources, both to large mining projects in the north, as well
as to industrial and residential consumption.

However, there are some natural inquiries to this proposal. First, does it really
respond to people’s demand? Second, would it be possible to depend only on hydro-
electrical power considering climate change and the floods that require their con-
struction? Currently, there is no source of energy capable of satisfying all the demands
of society, presenting all the positive characteristics that are sought in an energy matrix:
clean, safe and cheap, and practically without generating negative externalities in its
construction path. Hydroelectrical power is not completely secure because its supply
depends on rainfall and requires the construction of reservoirs that flood big land
portions. There are doubts about building nuclear power plants in a seismic country, as
shows Japan experience, which is also prone to earthquakes. Consequently, there is a
national consensus that the energy matrix of our economy must have mixed sources of
generation. All sources of energy have their advantages and disadvantages, but it is the
duty of those who plan the energy supply strategy to find the best combination of
sources that guarantees energy consumption, economic growth, a clean and renewable
environment, according to the available and feasible sources [1–4].
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Therefore, the question is to find out the most efficient resource to generate elec-
trical power. Thus, the present research, using stochastic production frontiers, assesses
the efficiency in the production of electrical power according to the different tech-
nologies and sizes of the generation plants in Chile.

The purpose of this research is to determine and evaluate the technical efficiencies
of the generation market in Chile, through two different considerations: the main
generation plants and the main generation companies in Chile, both for the period of
2010–2015. This evaluation will build a ranking of the most efficient plants and
companies and analyze the existence of common patterns in the different types of
generation sources (thermal, hydroelectric, and renewable).

2 Methodology

Regardless of the type of organization (companies, organizations, countries, branches,
plants, etc.) there is a basic principle of production that encompasses them all. To
produce goods and services is necessary to use scarce resources: productive factors,
which due to management can be combined in different and multiple ways to reach a
production level. The choice of this combination of a better productive method aims to
maximize the benefits given a certain proportion of productive factors or to a minimize
production costs associated to a level of production [5, 6]. This maximum level of
production is represented theoretically by the production possibilities frontiers (FPP) or
production boundary functions.

In practice, productive economic agents are not always using their resources at the
optimum level that would leads to its maximum benefit, hence, production may
incorporate certain inefficiencies.

Economists usually use an enterprise production function to summarize information
about the technically efficient production methods available to each company. The
production function of a firm shows the maximum amount of output that can be
obtained with a given number of factors and shows the results of different technically
efficient production methods [7].

Productivity is a measure of efficiency; this can be expressed as the ratio between
the amount of goods and services produced and the amount of resources used. On the
other hand, efficiency is the relationship you have between effective production and the
inputs required to achieve the minimum cost for that level of production. The math-
ematical expression of the production function is given by the following array:

lnðyitÞ ¼ xitbþ vit � uit ð1Þ

The production frontier shows the maximum production level considering tech-
nology and the endowment of resources, implying that is the level of production that
provides the highest level of utility or satisfaction that can be reached, given the
resource constrains. The relationship between inputs and output shows the opportunity
costs relevant for the economy [7–9].

As the production frontier is the limit of what is possible to produce given the factor
endowment, any point situated beyond the boundary is unattainable while the ones
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located inside the frontier represent inefficient situations characterized by idle
resources.

The production frontier is modelled under two alternative production functions, the
ones that usually are considered in the related literature [7], the Cobb-Douglas (Eq. 2)
and the Translogarithmic (Eq. 3).

q ¼ f ðK; LÞ ¼ AKaLb ð2Þ

ln q ¼ b0 þ
Xn

i¼1

b1 lnXi þ 0; 5
Xn

i¼1

Xn

i¼1

bi lnXi lnXj ð3Þ

3 Results

We will work with a panel data structure, presented by quarter, given that the financial
statements of large companies (SA) are presented quarterly, and will cover from 2010
to 2015. The analysis will be carried out in two instances: companies and power plants,
whose results will allow to analyze the company’s strategies and the mix of energy
sources that they manage.

3.1 Analysis of Companies Behaviour

This analysis for the period 2010–2015 includes 4 companies that operate in the sector:
AES Gener, Endesa, Colbún and E-CL. Although there may seem few companies to
study the market, it is justified because the first three mentioned capture more than 75%
of the market in the SIC, and the last almost 50% of participation in the SING,
capturing more than 80% of the generation in both lines.

The production frontier is estimated using the Cobb-Douglas functional forms
(Table 1) and the Translogarithmic (Table 2), and the results are as follows:

Table 1. Cobb-Douglas estimation companies

Coefficient Standard-error t-ratio

beta 0 6.44 1.60 4.02
Costo Venta −0.01 0.00 −13.50
Gasto ADM 0.58 0.12 4.99
Capacidad Neta 0.01 0.00 4.13
sigma-squared 0.08 0.07 1.25
Gamma 0.91 0.07 13.76
Mu 0.55 0.62 0.89
Eta 0.00 0.01 0.18

log likelihood function: 67.20
LR test of the one-sided error: 148.44
With number of restrictions: 3
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In the first place, it is verified that both models, Cobb-Douglas and Transloga-
rithmic, have the presence of technical inefficiency at 99% confidence interval given
the values of their maximum likelihood ratios.

Another comparison is obtained by the gamma coefficients, where the closer to 1
indicates that the deviations obtained by companies are more linked to technical
inefficiency, and by reviewing the gamma coefficients of both functional forms, it is
observed that the Cobb-Douglas may be a better representation, since its gamma of
0.91 indicates that 91% of the deviations are due to technical inefficiencies versus the
0.60 gamma of the Translogarithmic function.

To know which representation is best suited to the data, a test must be performed
calculating a generalized likelihood ratio (LR). To calculate the generalized likelihood
ratio, the test uses the values of the logarithmic likelihood functions of both estimated
functions, using as a null hypothesis the Cobb-Douglas functional form and as an
alternative hypothesis to the functional form the Translogarithmic one. According to
the test, if the value obtained LR is greater than the chi-square, taking as degrees of
freedom the number of parameters of the second order of the null hypothesis at 95%
confidence, then the null hypothesis is rejected. In this case the Cobb-Douglas model
would be rejected, to accept the alternative hypothesis, the Translogarithmic function.
Vice-versa in case it is less.

In the estimations made, a log-likelihood function value of likelihood was obtained
for the Cobb-Douglas function of 148.44, and a value of 29.37 for the Translogarithmic
function. Therefore, replacing the values according to the formula of the test results in
an LR of:

Table 2. Translogarithmic estimation companies

Coefficient Standard-error t-ratio

beta 0 13.70 1.13 12.17
Costo Venta (CV) −0.01 0.00 −26.57
Gasto ADM (GA) −0.51 0.10 −4.97
Capacidad Neta (cap) −0.01 0.00 −5.02
0,5*CV*GA −1.01 0.13 −7.87
0,5*CV*cap −0.01 0.00 −6.81
0,5*GA*cap 0.68 0.07 9.31
CV2 0.01 0.00 6.21
GA2 0.17 0.02 8.30
Cap2 0.00 0.00 4.10
sigma-squared 0.02 0.00 4.02
gamma 0.60 0.15 4.00
mu 0.21 0.10 2.15
eta −0.02 0.01 −2.66

log likelihood function: 91.37
LR test of the one-sided error: 29.37
With number of restrictions: 3
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LR ¼ �2 148:44ð Þ � 29:37ð Þ½ � ¼ �238:14

This value is compared with the corresponding chi-square value of 9.4877, so that
since LR is a smaller value, the null hypothesis that the Cobb-Douglas boundary is a
better representation for the data is accepted.

The first conclusion reviewing this model is about the coefficient of the eta value,
which turns out to be zero which indicates that there is no decrease or increase in
technical efficiency in the analysis period for this sector according to these estimates.

Afterwards, the evolution of the technical efficiency in the time of the analysis by
company is processed, ranking them according to its efficiency calculated by the
average of the efficiencies of the companies along the time. The results shows that
Endesa remains in the first place reaching an average efficiency of 85.07% and being
the only one above the general average of the 4 companies; followed by Aes Gener
with 48.98%, then in third place Colbún with an average efficiency of 43.99% and
finally E-CL with 36.33%.

Regarding the efficiency over time as general averages, this rises by 0.75% in the 6
years considered by the study. This small increase can be considered as the technical
efficiency in the sector practically remains unchanged over time.

3.2 Power Plants Analysis

This analysis is carried out for 92 plants present in this research for the period 2010–
2015, which includes 24 quarters. Although there are many more centers operating in
the SIC and SING lines, the Balanced Panel Data methodology requires monitoring of
the data within the study period, and many plants, especially new NCRE plants, have
started operations mostly in the years of 2014 and 2015, so they can not be incorpo-
rated into the study. This mean that solar plants were not included in the sample of
power plants, which began their biggest operations since 2014.

The production frontier estimates using the Cobb-Douglas functional forms
(Table 3) and the Translogarithmic (Table 4) are the following:

Table 3. Cobb-Douglas estimation power plants

Coefficient Standard-error t-ratio

beta 0 6.72 0.83 8.12
Costo Marginal −0.13 0.09 −1.46
Capacidad 1.13 0.07 16.04
sigma-squared 139.55 30.16 4.63
gamma 0.9551 0.01 94.75
mu −23.09 4.16 −5.55
eta −0.03 0.00 −13.35

log likelihood function: −5,304.06
LR test of the one-sided error: 1,570.56
With number of restrictions: 3
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The likelihood ratio test is carried out, confirming that in both functional forms the
presence of technical inefficiency at 99% confidence is found. Both models also
showed gamma coefficients close to 1 (0.955) indicating that deviations between plants
are strongly explained by technical inefficiency.

To define the model that best fits the data, the generalized likelihood ratio (LR) is
calculated, although it should be mentioned that there were no large differences in the
rankings by more efficient sources and plants.

The LR obtained a value of −671.61, which is less than the chi-square value
corresponding to this model, which is a value of 7.81, and therefore in this case the null
hypothesis that the Cobb frontier is accepted. Cobb-Douglas is a better representation
for the data and consequently its results are accepted as conclusive.

The Cobb-Douglas model showed that there is a decrease in technical efficiency
within the analysis period, where the average technical efficiency of the sample falls 12
points from 2010 to 2015. The presence of decrease is aligned with the trend indicated
by the coefficient eta. This indicator has the same negative coefficient in the
Translogarithmic function.

Regarding the power plants studied, there is no source that has 100% efficiency, or
an approximate value. The preceding result is aligned with the reality and opinion of
experts, since there are no sources with continuous supply and high plant factors, and at
the same time with low operating costs.

According to the results, the most efficient generation means correspond to coal
(with an average technical efficiency of 63%), followed by run-off-the-river hydroplant
(59% of technical efficiency) and thirdly, biomass plants (46% technical efficiency). In
the middle places are hydroelectric dams (41%), wind turbines (25%) and combined
cycle power plants (23%). In the last places of the ranking are the petroleum power
plants, which are hyper-inefficient regardless of their size, with results lower than 10%
technical efficiency on average.

Table 4. Translogarithmic estimation power plants

Coefficient Standard-error t-ratio

beta 0 5.10 5.52 0.92
Costo Marginal (Cmg) 0.72 0.48 1.50
Capacidad (Cap) 1.18 1.03 1.15
0,5*Cmg*CMg −0.16 0.12 −1.34
CMg2 −0.01 0.05 −0.21
Cap2 0.01 0.05 0.25
sigma-squared 138.22 28.72 4.81
gamma 0.9550 0.01 90.29
mu −22.98 6.50 −3.53
eta −0.03 0.00 −11.79

log likelihood function: −5,302.47
LR test of the one-sided error: 1,234.75
With number of restrictions: 3
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4 Conclusions

Technical efficiency is achieved when power plants maximize output using all the
available inputs. Determining its level provides with a valuable insight into the
behavior of the companies and power plants in the period under review and allows
comparing the results each other. If power plants are not using their resources properly,
they can make economic adjustments that permit them to increase production and
improve efficiency [10].

Regarding the results and efficiency differences obtained by the companies, these
may be related to the mix of energies they have implemented. Endesa, which has the
highest efficiency and increases the average for the sector, is the most diversified in the
technologies it uses to generate power. Of the four large companies, it has the most in
installed hydro capacity (run-of-river and dams) and ERNC (solar, biomass and wind),
both nominally and in proportion, with the latter having the lowest marginal cost. In
addition, it is the one who least concentrates its activity in oil power plants, which are
the most expensive to operate in the system. About thermal energies, Endesa cen-
tralizes its matrix in combined cycle plants, that is, in plants that can alternate their
production between diesel or natural gas, seeking an advantage in gas that is cheaper.

Ensuing is Aes Gener, a company that concentrates its matrix in thermal coal and
followed by combined cycle. Both sources have medium average costs, since coal and
natural gas tend to conflict with hydroelectric resources over which are cheaper,
although this is very volatile (it depends on hydrological and climatic activity). In
addition, these sources usually have a high contribution in installed electrical power,
which allows greater gains in power and have a high activity, allowing gains in power
and energy.

In the third place, Colbún is positioned, even though is a company that also has a
very diversified matrix, which after Endesa is the one with the most installed capacity
in hydroelectric power. However, it is worth mentioning that it has the most installed
capacity in purely diesel oil plants, both nominally and proportionately, being the most
expensive type of energy, which could be pushing it to worse efficiency results com-
pared to the previous two competitors.

Finally, the company E-CL is the least efficient. Its matrix is similar to Aes Gener in
proportions, although more concentrate on thermal since it is concentrated in the SING
so its geographical behavior matches with thermal dependence. Both companies con-
centrate their activity on coal followed by the combined cycle, and they have similar
proportions of their capacity as diesel power plants (14% E-CL and 12% Aes Gener).
Although their similarities in their matrices, the efficiencies results are different, so the
compositions of E-CL matrix may not be the only cause that explain the efficiency
differences, otherwise it would have obtained similar results to Aes Gener.

Regarding the results obtained from the analysis by power plants, the oil power
plants have the worst results, despite that they represent the largest group in the sample.
None of these plants occupied a position above the general average. Moreover, most of
them are under 10% efficiency, and a considerable group of these plants have effi-
ciencies on average less than 1. This could be explained given that oil plants are
recognized as having higher marginal costs, so their greater contribution is to the
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installed electrical power more than to the generation of energy [11]. These plants go
through long periods of time with no production. Therefore, these kinds of plants have
low technical efficiency results.
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Abstract. Improving the competitiveness of business structures and developing
a strategy for managing their competitiveness both in the long and medium term
are the most important tasks for various economies of the world. It should be
noted that the theoretical and methodological aspects of managing competi-
tiveness are studied very one-sidedly. On the one hand, the issues of direct
management of quality, cost, and various methods for optimizing them are well
studied and continue to be studied by scientists. On the other hand, competi-
tiveness is a complex concept, not reducible to the totality of its particular
criteria, including ergonomic methods, namely, a systematic and comprehensive
consideration of this problem and the relations formed around it have received
insufficient attention. The purpose of the study is to develop scientifically based
proposals on the management of the competitiveness of business structures.

Keywords: High-tech products � Business structures �
Competitiveness assessment � Value indicators

1 Introduction

The most important goal for Russian economy and society development is to preserve,
maintain and increase the competitiveness of the business structures that produce high-
tech products. At present, the share of high-tech industries in the Russian economy is
low. In 2016, this share accounted for only 24% of GDP. According to this indicator,
Russia lags behind all the BRICS countries and many Eastern European countries.
Domestic business structures are not among the leaders in terms of exports and high-
tech products: according to the National Science Council (National Science Board), in
2014, the share of Russia in this indicator was 0.3%–0.5%. Russia’s share in the
production and export of commercial high-tech services was 2% and 1.6%, respec-
tively. The share of domestic organizations implementing technological innovations in
2016 was only 9–10%, while in the UK - 34%, France - 37% and Germany - 55%. The
cost of R&D of industrial companies in Russia in 2016 was only 0.3% of GDP. For
comparison, the same indicator in China was 1.54%, in the USA - 1.79%, in Japan -
2.72%.
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In 2016, Russia ranked 43rd in the global competitiveness ranking, 32nd in com-
petitiveness and 71st in the competitiveness ranking of companies. Studies have shown
that the main reason for the lack of competitiveness of Russian entrepreneurial struc-
tures and an obstacle to their development is the unsatisfactory level of quality man-
agement of production systems. A single generally accepted methodology for
managing the competitiveness of business structures that would take into account all
factors of the external and internal environment of technological entrepreneurship,
features of high-tech industries and their products corresponded to the modern concept
of ensuring the continuity of management of the innovation process at all stages of the
product life cycle not developed. Thus, the combination of the stated circumstances
determines the relevance of the research topic.

2 Data and Methods

The foregoing problems necessitate processing and implementation of practical pro-
posals aimed at improving the competitiveness of high-tech business. Studies of the
competitiveness of entrepreneurial structures producing high-tech products based on
process, cost, industry and structural approaches have established that the market has
the following features: sharp fluctuations in demand, high dependence on the final
product of the industry, primary quasi-monopoly, low elasticity, professional con-
sumer, high share of startups, and dynamism of market participants. Competition in the
high-tech market is particularly acute (Table 1).

The specific total of high-tech entrepreneurial structures in the total number of
economic entities of the Russian economy has had a negative trend over the past five
years. The number of knowledge-intensive entrepreneurial structures annually
decreases by more than 23 thousand units. However, the growth of the share of high-
tech products in the gross domestic product of the Russian Federation over the entire
study period is stable and amounted to 1.4% in 2017 compared to 2012.

The current practice of assessing competitiveness, modification of quality or eco-
nomic indicators of products does not allow for a full analysis and adoption of effective
management decisions by high-tech business structures; since it takes into account only
one of the main components of competitiveness. Comprehensive indicators, combining
both technical and economic characteristics of products, provide a more objective

Table 1. The dynamics of the main indicators of high-tech products market of the Russian
Federation, for 2012–2017.

Indicator 2012 2017 Difference

Number of business structures, thousand units 4888,9 4561,7 −327,2
Number of high-tech business structures, thousand units 503,6 387,7 −115,8
The proportion of knowledge-intensive business structures, % 10,3 8,5 −1,8
The share of high-tech products in gross domestic product, % 20,3 21,7 1,4
Index of product novelty/intensity of competition 8,8 9,3 0,5
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assessment of competitiveness, but do not fully allow to evaluate the efficiency of
product exploitation, to determine competitiveness in a strategic aspect, taking into
account the costs over the entire life cycle of products, business component of com-
petitiveness from the perspective of consumers. Based on the analysis and revealed
properties of high-tech industries, the current trend of transition from the market of the
manufacturer to the market of the competent consumer, such a measure of competi-
tiveness is not suitable for use as a tool to increase the objectivity of high-tech
enterprise structures.

The competitiveness of entrepreneurial structures producing high-tech products
should be characterized by operational and business elements, correlated to the costs
that the consumer must bear. The elements of evaluating the competitiveness of
entrepreneurial structures producing high-tech products should meet the following
requirements: multidimensionality, relativity, specificity, dynamism and, most impor-
tantly in modern conditions, to enable analysis from the perspective of the consumer.
The main ones are quality and value, the beneficial effect of product exploitation, the
regulated product usage time at the consumer, total consumer costs for the purchase
and operation of products, profits that can be obtained as a result of the use of these
products, business efficiency. The carriers of these elements of competitiveness
assessment, based on our research, are indicators of operational and business returns.

Studies have shown that methodological approaches to assessing the competi-
tiveness of products for operational and business output, as interpreted by Bratolyubov
[1, 2]. It is advisable to supplement the elements reflecting the influence of the specifics
of high-tech industries, which include phased development; the speed of obsolescence
of innovations; uncertainty of costs, outcomes and other characteristics:

1( , ) | ( )[ ( , )]эн

o

T
эiн эн piн t iн эн iн эн piнКС T Т Э T З T Т

( ) ( )iн эн iн энЭ Т F Т

1( , ) | ( )[ ( , )]эн

o

T
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where ( )iн энЭ T - operational efficiency of high-tech products;

to - the beginning of the count, the regulated time of operation of high-tech products

of entrepreneurial structures by the consumer (with эT = id e m);

энT - the regulated time of operation;

( , )iн эн piЗ T Т - total consumer cost during operation; i - high technology products

business structures; энT - regulated operation time;

FiH - a function of the value of high-tech products, defined by the author of the
proposed scheme, the identification value and the determination of operational and
business impact of high technology products business organizations.
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The application of these indicators to the competitiveness assessment will provide
adaptability and flexibility in the assessment, as it will allow entrepreneurs to evaluate
competitiveness throughout the entire product life cycle.

The identification scheme of the competitiveness assessment of entrepreneurial
structures producing high-tech products presented in Fig. 1.

Identify a common set of quality in-
dicators, characteristic of the analyzed 

high-tech products 
Calculate the number of products or 

services that can produce the analyzed 
product until the end of the regulated time 

of operation. 
The set of indicators is divided into 

non-alternative (NVI) and alternative value 
indicators (AVI). Sets a range of non-

alternative value indicators. Analyze whether 
NVI products are in the specified range. If 
they are, then we determine the alternative 

indicators of the value of high-tech products. 
For those products that have only one ABC-

1, we determine its numerical value. This 
will be a function of value (Fi)

Calculate all the revenue that can be 
obtained for the regulated period of 
operation of the analyzed product.  

The scheme with values of competitiveness 

Operational returns 
Business return 

If the product in question is part of 
another, larger product, then the revenue 
of the part-product is determined by 
multiplying the revenue of the large 
product by the weighting factor. If for 
some reason it is impossible to determine 
the weight coefficient using the expert 
method, then it is calculated as a fraction 
of the cost of products manufactured in 
the entire finished product.

Determine the total cost of the consumer

Determine the accumulated business return 

Сalculate the indicator of business return
t

For high-tech products, which have 
alternative indicators of the value of the 
first and second ranks, set the values of 

the AVI -1 and AVI -2 rank

We determine the value function of 
the products as the sum of the AVI -1 and 
the AVI -2. If there are no AVI -2 for the 
analyzed product, the value function is 

defined as the sum of AVI -1

Determine the total cost of the consumer

Determine the performance indica-
tor of high technology products  

Fig. 1. Schemes with identification of the value of competitiveness of business structures
producing high-tech products.
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Identification scheme determines the operational and business returns of high-tech
products of business structures. It includes determination of value indicators of high-
tech products, identification of non-alternative and alternative value indicators, ranking
of alternative value indicators, determination of their values, operational returns, the
calculation of consumer revenue, the calculation of consumer spending, the definition
of business returns [3–6].

3 The Results Obtained

In the process of analysis, it was found that the following approaches to ensuring
competitiveness prevail in Russian knowledge-intensive business structures: 1 -
superiority of product quality on the market; 2 - prevalence of goods on the market; 3 -
minimization of costs and prices. Data on the proceeds, based on certain features of
high-tech industries and the necessary orientation on the fourth technological revolu-
tion, occurring at high speed and accompanied by increased competition, is not fully
suitable for ensuring the competitiveness of the business structures producing high
technology products. Authors developed and proposed a new mechanism for
information-methodical maintenance of competitiveness of enterprise structures pro-
ducing high-tech products.

The proposed mechanism provides for the separation of competitiveness manage-
ment by life cycle stages and the identification of applicants of prospective, planned,
potential and market competitiveness of products at each of the selected stages. For
each of the selected stages of competitiveness management, methods, information base,
structure of responsibility and were determined.

The main principles of the presented information and methodological support are as
follows:

(1) in the systematic identification of the sources of competitiveness risk by means of
observation and analysis based on continuously received information;

(2) strategic planning and rapid response to events according to the functions and
distributed responsibility for managing competitiveness, that is, strengthening the
competitive forces;

(3) minimizing unjustified costs, due to the adoption of informed decisions on
competitiveness.

Authors marked stage in the information-methodical maintenance of competitive-
ness of enterprise structures producing high-tech products.

1. Stage long-term planning. At this stage, the market is studied, the consumption
sphere, demand and supply for new products, competitors’ positions are predicted
and analyzed, requirements for new products are indicated, and the integral quality
of the object will be required by the consumer. Then, based on the data obtained in
the mechanism of information and methodological support, it was proposed to form
the concept of the product, develop a plan and standards for prospective
competitiveness.
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The main management tools at this stage are the methods of strategic marketing
in combination with the methods of scientific, technical and economic forecasting.
According to the author, the result of the long-term planning stage should be clearly
defined requirements for the designed products and indicators of prospective
competitiveness, which are transferred to the next stage - the development stage [7].

2. Stage of development. At the stage of development, the developers and designers
developed new or improved products. Studies have shown that design and devel-
opment play a fundamental role in increasing the possibilities of satisfying customer
needs, and, therefore, in ensuring the competitiveness of entrepreneurial structures
producing high-tech products. In the process of development and design, the
planned indicators of quality are determined, the system of valuation is created, the
planned cost is determined. It is proposed to determine the indicators of the planned
competitiveness of products. Designed as appendices to project documentation,
they should be compared with indicators of prospective competitiveness, as well as
with indicators of competitors’ products. If they are in acceptable values, then we
can proceed to the production of products. If the parameters of the planned com-
petitiveness do not correspond to the indicators of prospective competitiveness or
have changed over time under the influence of scientific and technological progress
or the requirements of consumers, then, in our opinion, it is necessary to develop
measures to maintain competitiveness.

3. Stage of production. This stage involves the involvement of a large number of
material and human resources, the calculation of the actual cost, one of the most
important indicators, so errors or inattention to previous stages can significantly
reduce competitiveness indicators. A mandatory condition for ensuring competi-
tiveness in the production process, which is reflected in the developed information
and methodological support, is determining the potential competitiveness of prod-
ucts, comparing it with indicators of competitiveness of previous stages and, if
necessary, taking measures to eliminate deviations, if any. The result of this stage is
an innovative product produced with indicators of potential competitiveness.

4. Stage of implementation and maintenance. In the modern world, many consumers
are moving from product consumption to service consumption, and the cost of
operating products in some cases can be up to 40% of the cost of the product. To
maintain communication with the consumer and monitor the operational charac-
teristics of products, it was proposed at the implementation and service stages to
determine indicators of market competitiveness that take into account the quality of
service, ease of use of the product, that is, the use value of the product is deter-
mined. The final competitiveness in the proposed mechanism of information and
methodological support of entrepreneurial structures producing high technology
products is evaluated only after the implementation and maintenance stage. Indi-
cators of market competitiveness are transmitted for further analysis and manage-
ment decisions at the first stage of long-term planning.
Managing the competitiveness of knowledge-intensive entrepreneurial structures
represented by the mechanism of information and methodological support of the
competitiveness of knowledge-intensive entrepreneurial structures producing high-
tech products will facilitate the use of innovative ideas. This will allow achieving

366 A. Pakhomova et al.



the optimal balance between quality and price of consumption at all stages of the
product life cycle, creating consumer value of products, which will correspond to
the modern level, approximate 6th technological structure [7]. That will allow
business structures to be competitive.

4 Conclusion

The conducted study allowed us to make a number essential and topical clarifications
of the content of economic processes to improve the field of development of the theory
of entrepreneurship in terms of the formation and development of the system of
infrastructure support for entrepreneurial activity, to obtain concrete results, develop
recommendations and formulate conclusions.

In modern conditions, entrepreneurial structures that carry out activities taking into
account the possibilities of information and methodological support gain additional
competitive advantages compared to other market participants, since they not only
produce products in strict accordance with consumer needs, but also optimize their own
costs of doing business, increasing the level of business performance.

The proposed set of indicators for assessing consumer value, which objectively
allows to determine the competitiveness of operational or business efficiency of
products per unit of total costs, which is especially important for entrepreneurs. In the
developed methodology for managing competitiveness grouping is carried out into a
single integrated system of marketing, quality and cost management methods, as well
as the methods used in the development and design of products.
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Abstract. In all 21st century companies and organizations, human component
is the main resource with which one counts, since their development and success
will largely depend on it. In securing information activities, the human com-
ponent becomes a strategic element, as those responsible for its management
must know in detail the business model, vision, shared values and strategy.
These elements, in addition to an applied organizational style model, will allow
a business ISMS to achieve the objectives set. Under this premise, a method-
ology was applied based on the theory of a 20-step selection process developed
by Martha Alles, who summarizes the identification, evaluation, selection, hiring
and incorporation of suitable staff, allowing to identify the Business Information
Security Officer, as suggested by the ECU@Risk methodology. For this pur-
pose, we analyze the main components that make up the recruitment, evaluation,
selection and hiring process. The controls to the fulfillment of the corporate
goals, the strategic planning and the models of structure and business culture.

Keywords: Human resources � ISMS � Information security � Critical role

1 Introduction

Since many years ago, having information at the precise moment has meant “power”,
and only individuals or groups that were able to finance the exchange of such infor-
mation took advantage of that privilege. Starting from a generally accepted concept that
“information is power”, phrase that is attributed to Francis Bacon, the individual who
has the control capacity is not the one who knows where to find a specific data, an
historic antecedent, source or material, but the one who grasps the idea on how to use
what he have found [1]. It generates the search for information management, many
times to take advantage of it for different goals, sometimes of a negative order, gen-
erating risks with different impact levels, so therefore it is crucial to protect it because
information is one of the most important assets of an organization.

Gómez [2] suggests that information security is based on three basic mainstays:
(i) confidentiality: information must be acceded only by granted people or systems;
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(ii) integrity: information must be free of unauthorized alterations; and (iii) availability:
information must be usable when the business process require it.

Information security management should not be taken as an insignificant activity,
as a cost-generating activity, or as a simple reaction to a provision of control entities;
but it must be done conscientiously respecting an established protocol. ECU@Risk is a
methodology that defines the processes and procedures for information security that
must be followed to manage computer risk, focusing on the micro, small and medium-
sized enterprises sector - Ecuadorian MPYME [1]. Its construction was based on the
study of several widely disseminated methodologies and frameworks: (i) Magerit;
(ii) CRAMM (CCTA Risk Analysis and Management Method); (iii) OCTAVE-S;
(iv) Microsoft Risk Guide; (v) COBIT 5; and (vi) COSO III; all based on industry best
practices: ISO 20000, 27001, 27002, 27005, 31000 and 37000.

In 2018, Pinos and Serrano [3] propose a methodology based on the theory of the 20
steps of a hiring process developed by Martha Alles that summarizes the identification,
evaluation, selection, hiring and incorporation of critical personnel to a company [4]. The
administration of human resources is an interdisciplinary area, which requires concepts
of organizational psychology, labor law and safety engineering. It is necessary to
understand both internal and external organizational aspects. They also add that
according to Alles, 5 are the basic processes of human resource administration: (i) Inte-
gration; (ii) organization; (iii) evaluation; (iv) development; and (v) retention [3, 4].

Although all charges are considered important for the operation of a company, some
are more critical than others are; and for these to be defined as such, will depend on the
contribution they provide to the organization, as well as the performance of those who
hold the positions, and not necessarily those with higher hierarchy. ECU@Risk, within
its processes, suggests that an Information and IT Risk Management Committee should
be stablished. This requires the identification and incorporation of key personnel for
these activities that are part of a critical process, among which is the Information Security
Officer, since some decisions on the treatment of information and countermeasures
depend on them. They will face the various threats inherent in the environment [5].

This paper evaluates the result of the application of the combination of the
methodology of critical positions and methodology ECU@Risk in an organization of
the city of Cuenca. This section details the 5 sections that comprise it, divided as
follows: (i) State of the art, which indicates the theory that supports the selection of
critical positions for the management of information risks and the work related to this
topic. (ii) The applied method that explains the procedure for selecting the tools that
were used; (iii) The analysis of results; which details the experience gained with the use
of the combination of tools proposed by the ECU@Risk methodology and the
methodology for selecting critical positions; (iv) Discussion of the results; and
(v) Conclusions.

2 State of Art

According to Oz [6], 21st century organizations maintain information systems, tech-
nological resources that are formed by data, hardware, software, telecommunications,
human resources and the procedures or rules necessary to achieve optimal and safe
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operations. In addition, it suggests that there are four stages in processing: (i) entering
data into the system; (ii) modify and manipulate the data, or data processing; (iii) ex-
traction of information from the information system; and (iv) storage of data and
information; but, like all organizational resources, these must be managed. Rue and
Byars [7] indicate that the starting point of an administrative process is the determi-
nation of the objectives of the organization, elements that are designated to its members
to give an address and purpose. They also state that administrators cannot guide or
direct people efficiently if the objectives have not been well defined.

In four levels, administrative functions are summarized: (i) Planning, which is
deciding in advance what, when, why, how and who. (ii) The organization, which
consists of group activities, assignment activities, advice, and provide the authority for
the execution of the activities; (iii) Motivation, that is, how to direct or channel human
behavior towards well-defined goals; and (iv) Control, evaluate performance, determine
the causes of deviations, if any, and take corrective actions when required [7].

Because the administrative process involves guiding or directing people, it is
important to understand the sciences of human behavior and other behaviors such as
leadership, group activities and conflict management [7]. Functional and behavioral
management are not mutually exclusive, as an administrator should fully understand
the work, he/she is going to perform (administrative functions) and the people to be
administered (behavioral sciences). Thus, both approaches must be considered as
necessary and complementary.

For Caicedo and Acosta [8], the management of human talent is “the system in
charge of establishing the necessary conditions for people to grow integrally within the
organization and contribute to the permanence of it”. While for Dessler and Valera [9],
the administration of human resources “is the process of hiring, training, evaluating and
remunerating employees; as well as attending to their labor relations, health and safety
and aspects of justice”.

The fusion point between the theory of administration, the sciences of human
behavior and the technologies of the information relapses in a business necessity: to
reduce the costs to generate competitive advantage; and all this comes together when
the demands of IT management and the dangers of introducing new technologies at the
center of work have created the complexity of innumerable proportions [10]. The IT
staff often feels pressure for the departmental activity itself and for the evolution of the
business.

ISACA [11] mentions that successful companies have recognized that the com-
mittee and executives must accept IT like any other important part of doing business.
The committees and the management, both of IT and of the organization, must work
together to fulfill management and government actions, and respond to market needs,
to dispositions of regulatory bodies and their stakeholders. In addition to these needs, a
critical factor is added: the information management of the multiple systems, product of
the large amount of data that these devour process and convert into useful information,
information that can be used by third parties to excel if this was disclosed or accessed
by unauthorized personnel or systems.

TUBERIA GALVANIZADA DEL AUSTRO S.A. (TUGALT), part of the
GRAIMAN INDUSTRIAL GROUP, is a leading company in the manufacture of steel
pipes, roofing and galvanized products, as well as other complementary products.
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Founded in 1963, it has gone from being a family business to a company of institu-
tional cut. Committed to the country and the region, it currently has an extensive
network of distributors strategically located to serve its customers throughout the
country; among its main products are black and galvanized pipe, zinc plates, profiles,
collaborative plates and trapezoidal roofs made under technical standards and manu-
facturing standards [3].

3 Method

ECU@Risk methodology is based on 5 ISO standards: (i) 27001; (ii) 27002;
(iii) 27003; (iv) 31000; and (v) 37000; also considers the best practices of 4
methodologies: (i) Magerit; (ii) CRAMM; (iii) Octave-S and (iv) Microsoft Risk
Management; and it is also projected to the COBIT 5 and COSO III governance
frameworks, considering the Ecuadorian laws and regulations [5]. This methodology
includes 4 sections: (i) introduction to risk management; (ii) the risk management
framework; (iii) the risk management process; and (iv) resources. In order to identify
those responsible for information risk management in the organization, it focused on
Sect. 2 of the methodology (the risk management framework), intending: (i) to identify
the designated security officer or coordinator. (ii) The process of selecting the members
that will be part of the Information and IT Risk Management Committee. (iii) And the
personnel designated to form the IT Certification Committee.

To support this identification of positions, roles and responsibilities, the method-
ology for selecting critical positions was applied considering its six stages: (i) Recep-
tion of the personnel’s request and analysis of the profile of the position. (ii) Selection
of recruitment sources. (iii) Receipt of resumes, presentation and interview with can-
didates. (iv) Application and analysis of psychosometric tests; (v) preparation of the
psycho-labor report. (vi) Final interview with the general management.

The profile of Information Security Officer’s role who will be part of these Com-
mittees is based on the competency dictionary of Spencer and Spencer, a model that has
previously been used in other organizations of the GRAIMAN business group. Its
objective is to allow all the collaborators of the GIG (acronyms of the
GRAIMAN INDUSTRIAL GROUP) to have a common vision of the necessary
competences to obtain the required results; in addition to reinforcing the GIG culture
and simplifying coordination with respect to Human Resources activities within the
organization.

In establishing the committees, the Interview Guide, proposed by the critical
positions methodology was considered, and it implies: (i) personal image: punctuality
and personal presentation; (ii) training: academic level and training received; (iii) work
experience: similar functions performed in other institutions and the reasons why the
candidate wanted to belong to the committee; and (iv) the skills detected in the
interview, such as listening skills, speech articulation, and confidence and trust.
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4 Results

The first phase of the methodology for selecting critical positions regarding the receipt
of personnel requirements and profile analysis allowed to identify, in a designated
format, the organization’s human resources that will be part of the information man-
agement: (i) the designated security coordinator; (ii) information owners, that is, those
responsible for managing and approving access to it: Research and Development
Management; Production management, and Commercial Management; and (iii) the
owners of the information systems, personnel that are part of the Information Tech-
nology Department, responsible for implementing and ensuring that the appropriate
controls are implemented and functioning.

As required by the methodology of selection of critical positions, this personnel
request form was delivered to the Selection Analyst of TUGALT S.A. with the sig-
natures of approval of the Immediate Chief, Area Director, Administrative Director and
the reception signature of the Selection Analyst. In addition to the form, the charge
profile was attached where all the data related to the required position was indicated in
detail, focused on covering the company’s need from end to end and aligned with the
objectives of the business strategy.

To design the profile of each of the identified roles, the Competency Model was
used, which, under the Organizational Model and its shared values, allowed to
established as minimum competencies to consider or develop: (i) a strategic behavior;
that is, designing and executing the activities that will support the fulfillment of the
objectives and strategies in relation to the assurance and management of the infor-
mation; (ii) customer service training, since those responsible for this management
must be able to detect the needs of internal and external clients, doing what is necessary
to satisfy them; (iii) teamwork, formulating a collaborative space and supporting their
co-workers in achieving the objectives set; and (iv) mentoring; that is, to design and
execute activities aimed at fostering the development of the competencies of the
organization’s personnel in terms of security and information assurance.

In phase 2, corresponding to the selection of recruitment sources, we took four
steps: (i) analyze the position’s complexity; (ii) identify the source of recruitment
according to the position’s complexity; (iii) consider informal sources as referrals and
(iv) strengthen the analysis through formal sources. To complement these steps, we
identified the economic sector to which this organization belongs; in this case, the
construction sector. In addition, we created a list of the companies that are part of this
industrial sector and added to the parameters established by ECU@Risk, which
allowed us to identify all business areas that generate value to the processes.

From resumes of all possible candidates received between April 15th to the 30th of
2018, we pre-selected those that met the required profile: (i) security officer or security
coordinator in charge, whose profile was technical, security specialist IT and process
management; (ii) Information and IT Risk Management Committee, with knowledge of
administrative processes, as they will be mainly responsible for coordinating security
decisions, policies, rules, risk analysis, continuity of service plans, disaster recovery;
establish a plan for periodic security reviews of the organization, and approve security
policy measures; (iii) Certification Committee, made up of technical and non-technical
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personnel, in charge of reviewing and approving the conditions and certification cri-
teria, certifying any acquisition, change or deregistration in the computer system, and
promoting within its scope the application and development of the evaluation of
compliance; (iv) owners of information, which are the managers of each area or
division.

The structure considered by the Information and Risk Management Committee and
the Information Technology Department will be as follows: (i) the Presidency, will be
taken on by TUGALT S.A. Service Center Manager; (ii) The company’s Business
Information Security officer will act as Secretary; (iii) departmental managers:
Development and Research; Production, Sales, Logistics; and an internal auditor. On
the other hand, for the IT Certification Committee: (i) The Service Center Manager will
take on the Presidency; (ii) the Business Information Security Officer will take on the
Vice Presidency; the CEO’s assistant will act as the Secretary; (iii) the Internal Auditor
will act as the Observer; (iv) the members, designated by the area management, and
according to the process that is affected by the project.

In the fourth phase, we took into consideration the application and analysis of
results on psychometric tests and competence. For such, candidates that most closely
matched the required profile were evaluated. Through “Evaluate”, the evaluation
platform of TUGALT S.A., the following tests were carried out: (i) Specific Compe-
tences; (ii) Intelligence; (iii) Personality; and (iv) Technical, prepared by the immediate
Chief. From three candidates presented, only one fell within the established parameters,
as indicated into Fig. 1:

Fig. 1. Results obtained in evaluation process (black color indicates the profile that most closely
matched that of for the position).
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We e-mailed the results obtained in these tests to each applicant, and once the
candidates completed the respective test questionnaires, we downloaded the results
from the “Evaluate” platform, which indicated the score obtained that was used for the
psychological social report.

In the fifth stage, the methodology for selecting critical positions establishes that the
psychological and job-related report be made. Based on this, we proceeded with the
same document that contains, in a summarized manner, the qualifications obtained by
the candidates in the preliminary interview and in the psychometric evaluations. It is
based on three weighted factors, given the score explained in Table 1.

The results of the psychosometric tests, detailed on Table 1, show that candidate
#2, while maintaining 75% in technical skills, in terms of experience in process
management, reaches a higher score, to which academic training is added, an element
that is given the greatest weight, according to what the methodology of selection of
critical positions suggests.

Finally, in stage #6, we developed the final interview with the General Management
and a decision-making process. To conclude the procedure established in the
methodology of selection of critical positions, the analyst delivered the reports to the
immediate Chief and coordinated the interviews with the preselected candidates,
making a feedback on how the process was developed. Subsequently, the immediate
Chief conducted the interviews, recording the criteria of each pre-selected candidate
and his decision to assign him to the position in the interview record format.

Table 1. Results obtained in psychosometrics (For Business Information Security Officer).
R: Rare, G: Good, VG: Very good, E: Excellent.
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5 Discussion

In the development by competences, mentoring is fundamental, because the manage-
ment team must establish strategies to develop and improve team spirit, encouraging
and motivating the rest of the team members. As Alles [4] indicates in regards to
organizational development [that it] “involves the whole organization so that change
can occur”, information security also requires the commitment of the entire organi-
zation for cultural change to happen, recognizing the effort that top management must
achieve for this purpose in the directional style, as indicated by Crespo [5] in his work
on a methodological proposal for ECU@Risk.

IT Risk Management Committee members should evaluate technology and infor-
mation risk planning, and monitor performance management, including the information
security components; therefore, the decisions taken in this area must be based on an
adequate risk management program, and so it is required that the methodology for
selecting critical positions consider roles and knowledge about government and tech-
nological management, as well as process management.

Every organization should include a policy that establishes the need of a Risk
Management Committee for information and information technologies, which commits
to all the members of the organization, so that it identifies all those responsible for
ensuring compliance and to be widely known in the organization; activity that is related
again with what Alles indicates in his methodology: “The organizational development
coordinates the interaction between the different parts of the organization for the
effective working relationship between people, as well as towards the structure and
processes efficiently”. The appointment, renewal or cessation of both the presidency
and the vice-presidency and secretary of the committees shall be in full of its members.

The decision making in the plenary session of the committee is made as far as
possible by consensus. If the consensus is not reached, the procedure is used by voting,
taking into account that there will be one vote per sector, and the agreement that
reaches the simple majority of the sectors represented will be valid. The agreements
related to the development of the works or the approval of documents are recorded in
the minutes drawn up at each meeting. The purpose of establishing these committees is
again related to what Alles indicates [4]: “Build work teams that provide cooperation
and contribute to overcome individual and group differences”; in this case, building a
team committed to the analysis of threats and risk management to make decisions that
guarantee the availability, reliability and integrity of the information is key in the
business processes.

Phase 2 of the methodology for selecting critical positions should be updated with a
selection not only of companies, but of candidates from the company, based on the
various departments, and especially those that are part of strategic processes, because
many times in a company there is no talk of external selection but rather of internal
preparation and escalation.

The methodology of selection of critical positions indicates that a list of the
companies that are part of this industrial sector must be generated; however, by
aligning what ECU@Risk requires, it allowed to identify all business areas in order to
recognize those that are strategic and contribute positively to the generation of value.
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The selection of the person in charge of security should not be solely based on
academic preparation, but also on experience and, above all, on a technical knowledge
level. A technology professional who has obtained academic achievements will not
necessarily develop fully in the performance of his position if he/she is not constantly
updating, so in the methodology of selection of critical positions this point should be
considered.

Unlike the experience acquired in TUGALT S.A., the support of an external
consultant for this process may be important, since many organizations in the MSME
sector neither have human talent management specialists, nor in process management
or information security management, which agrees to what Alles [4] and Ruano [12]
suggest: “To employ one or several agents of change”, that could be external con-
sultants, and the leader of the human resources area.

6 Conclusions

The ECU@Risk methodology suggests the incorporation of individuals that will be
part of a team responsible for the control and monitoring of security activities and
information assurance; however, in combination with the proposed methodology for
selection of critical positions, we could clearly identify the required profile, and mat-
ched it with that of the candidates that underwent psychosometric tests and a rigorous
selection process, thus allowing us to identify and select the Information Security
Officer, as part of the personnel that will constitute the Committee of Information and
IT Risk Management, and that of the IT Certification Committee.

Although the methodology for selection of critical positions helped us to select the
position it is important that, within the same process, personnel escalation and internal
selection be considered, because a company usually focuses in external selection;
However, it is flexible, as Alles suggests: “Organizational development is flexible and
adapts to the different needs of the organization”. On the other hand, the methodology
for information risk management ECU@Risk does not define in detail the assurance
techniques that the profile of the Information Security Officer should maintain. Nev-
ertheless, its affinity with ISO 27001 allowed us to recognize that among its abilities it
should be considered: (i) the technical knowledge to face a computer attack, either by
hardware, software or communications; (ii) the technique of social engineering and
(iii) the process management.

The administration of human resources has great influence on both individuals and
organizations, which depends on the way candidates are selected, integrated and guided
to carry out their work, as well as to develop, evaluate and reward them. While human
resource management has a global impact on organizations, organizational develop-
ment seeks to transform them through changes in their culture, sharing individual and
organizational objectives and through its three stages of data collection, diagnosis and
intervention [13].

Finally, we can conclude that the Information Security Officer selection depends
not only on the evaluation of resumés or on the academic level obtained. It must go
through a rigorous selection process, which is subject to various types of techniques
such as those cited in this article.
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Abstract. Background: The fourth industrial revolution entails many changes,
e.g. in logistics, needed employees’ skills. Current society is also changing,
because of increasing life expectancy, globalization. The non-simultaneous
modernization, caused by different economic situation in every country, needs
agile and adequate solutions to protect health and safety of employees. Objec-
tives: To overview the methods of assessing physical workload with emphasis
on the suitability for intralogistics tasks in the context of Industry 4.0, Logistics
4.0 and following demographical changes. Methods: A critical review of the
literature currently available on this topic. Results: There are many methods
adjusted to assess physical workload of intralogistics workers besides of the one
dedicated them. Only a few of them are implemented in computer applications
based on DHM. Several allow modeling different populations.

Keywords: Human factors � Ergonomics � Industry 4.0 � Logistics 4.0 �
Occupational hazard � Physical workload � Work-related MSDs

1 Introduction

In the age of Industry 4.0 and Logistics 4.0 enterprises aim to use more solutions based
on process automation than human work. For entrepreneurs in some countries
including Poland, it is still too expensive. According to International Federation of
Robotics the number of installed industrial robots per 10,000 employees in the man-
ufacturing industry is still growing. In 2017 the worldwide average robot density was
85 units. By regions it was 106 units in Europe, 91 units in both Americas and 75 units
in Asia. The highest rate in Europe was in Germany – 322 units per 10,000 workers [1].
In comparison in Poland in 2016 it was 32 units (then the average worldwide rate was
74) [2]. The automation is a great chance, unstoppable and necessary development but
a great hazard in the same time. Workplaces with the simplest tasks will be substituted
by robots as the easiest way to implement elements of Industry 4.0, but later the human
work will be much more reduced. Instead of that the easiest work, will appear works
for engineers to design and manage the digital twins of manufacturing systems, supply
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chains. We will need to teach and learn new, more complex skills and computer
programs [3]. Employment structures will be much deeper divided reliant on eco-
nomics of a country between countries with higher and lower rate of automation. In
countries where the automation will be leading, older and disabled people will have
even bigger problems with getting jobs adjusted to their possibilities and qualifications
[4]. We cannot forget about global increasing life expectancy. For companies which
cannot afford investment in high technologies attractive is still human workforce [5],
including emigrants. Finally employees could be represented by a wide age range and
populations from all over the world. The occupational risk assessment is obligatory and
the methods should be appropriated to the employees and their tasks. That makes
necessary to be equipped with a proper modern, computer applications which will help
to manage occupational health and safety of all the workers [6]. The purpose of the
article is to provide an overview of the most adequate methods of assessing physical
workload with emphasis on musculoskeletal overload of intralogistics employees with
a review of the most popular English-language computer applications for those
methods and guidelines determined by requirements of changing model of industry and
society.

2 Industry 4.0 and Logistics 4.0

The increasing use of Information and Communication Technologies (ICT) has led to
changes in many areas of our lives, not only in society but also in industry. It had led to
begin the fourth industrial revolution. The term “Industry 4.0” was introduced in
Germany at the Hannover Messe at 2011 [7]. The main purpose of Industry 4.0 are
smart factories, which work based on networking, mobility, flexibility and broadly
defined integration with customers and suppliers. These intelligent networks use Cyber-
Physical Systems (CPS), e.g. web, cloud technology. Many well-known applications
like Enterprise Resource Planning (ERP), Warehouse Management Systems (WMS),
Transportation Management Systems (TMS) and Intelligent Transportation Systems
(ITS) are applied. Even more devices are helping to get information in real time, such
as sensor networks, drone points, business intelligence systems [8]. They are working
in connections forming Internet of Things and Internet of Services, where all of them
together can create the Smart Factory [9]. Closely connected with the change of
Industry are changes in Logistics and making Supply Chain Management even more
efficient [10]. That gives rise to term Logistics 4.0 [11]. The main domains of modern
logistics are mostly technological applications: Resource Planning, Warehouse and
Transportation Management Systems, Intelligent Transportation Systems and Infor-
mation Security [8, 12]. Significant for Industry 4.0 and following it changes is a
decreasing amount of employees with lower qualifications. Simple, repetitive tasks will
be substituted by robots and intelligent systems [13, 14]. One of example are tasks
connected with work of autonomous forklifts planning they path [15].
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2.1 Obstacles of Industry 4.0

Implementation of Industry 4.0 is supported by many governments (United States,
Japan, in Europe especially in Germany). However it is not an ordinary movement [8].
It can be a reason, why the percentage of enterprises with implemented solutions of
Industry 4.0 is different along many countries. Figure 1 presents the main obstacles in
implementing Industry 4.0 in Germany according to the survey conducted among 277
companies mostly from mechanical engineering, plant engineering and construction,
the electronic and the automobile industry. The results show that on the first and second
places are lacking knowledge of the executives and the employees. The long amorti-
zation time or to high costs are less difficulty. On the last position is the problem of
unavailable solutions and technologies [16]. However, the term Industry becomes
familiar. In research made by Müller, Buliga and Voigt [17] among 68 manufacturing
SMEs headquartered in Germany, all of the interviewees acknowledged, that if the
companies do not change accordingly, they will be driven out of the market by more
advanced competitors.

On the other side we have got other countries, where the barrier of costs is much
more troubling. In Fig. 2 there are results of survey conducted among companies from
Poland and Czech Republic. The research was made based on only completely
answered questionnaires which sent back 24 enterprises from Czech and 18 from
Poland. Most of them were big and middle companies (accordingly 66,7% and 25%
from Czech Republic, 50% and 28% from Poland). Most of them were from
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Fig. 1. Obstacles on the path to Industry 4.0 in Germany [16]
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automobile (Czech – 29%, Poland – 28%) and mechanical engineering industry (Czech
– 25%, Poland – 22%). In this case high costs are in the lead [18]. The same obstacles
as above (in Germany - lack of properly qualified staff, in Poland - high financial
investment requirements) are presented in research by Ślusarczyk [19]. Another issues
like low awareness, insufficient training could be probably eliminated or reduced with
larger budget. According to European Commission, the key barriers for Poland are low
awareness level among SMEs, long legislative process and the complexity of estab-
lishing a mechanism supporting SMEs financially in implementing new technologies.
There is also planned budget for The Industry Platform. It will have two budgets
(preparation phase and implementation phase); EU funds will be used for market
transformation [20].

The SMEs is the sector where these issues build boundaries in particular. Obvi-
ously, intralogistics plays important role not only in manufacturing enterprises, but then
it is easier to get the connection with Industry 4.0 and then to transform it following
modern trends. However, in Poland SMEs are 99,8% of all companies. 2,012 million
enterprises create 69,2% of all workplaces – 6,7 million people are employed there. On
the one hand Poland has one of the most dynamic economy in European Union, on the
other hand its Digital Economy and Society Index (DESI) is on 23rd place among 28
members of UE [21]. That means, the employers have a potential to growth, but the
entry into Industry 4.0 using advanced technologies has to wait. However, it does not
mean that the computer applications cannot be used as a support e.g. occupational risk
assessment.
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Fig. 2. Obstacles on the path to Industry 4.0 in Czech Republic and Poland [18]
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2.2 Changes of Industry and Society

New technologies are seen as great changes giving many profits in quality and flexi-
bility for producers but also connected with them suppliers and clients. Despite
numbers of advantages, a lot of changes and possible disadvantages should be taken
into account. Companies who cannot afford big investments will be starting from the
automation simplest tasks, what will be not beneficial for older and disabled people.
The recent researches show life expectancy increases globally. According to European
Commission in 2060 will be almost the same number of people in working age as the
sum of people over the age of 65 or under 19 [22]. The life expectancy in Poland for
men born in 2008 was ca. 76 years and 82 years for women. In 2050 it is forecasted to
be 81 for men and 86 for women. In comparison to other countries, it is expected that
women born in 2050 in Germany will live 87 years, in Japan 91 years and 86 in United
States of America. For men these numbers are accordingly 84, 85 and 83 [23]. When
the simplest tasks (which could be done by the group of people over 65 years old and
disabled) will be automated, jobs conducted by those people until this time, will start to
disappear. There will be a growing problem of employment of these groups. The
entrepreneurs will have to start finding other solutions to employ them. The other
workplaces should be redesigned to their needs and possibilities. By designing it has to
be remembered about globalization. More emigrants are coming because of many
reasons. According to European Commission the net migration rate in 2016 only for
EU-28 was over 1,3 million people1,2. That fact makes important to design about a
possibility to think about anthropometric differences between people from another
countries.

3 Methods of Assessing Physical Workload

The analyse of methods and tools has been conducted based on literature review paying
special attention to ability of use it for estimation of the level of physical stress and
musculoskeletal disorders (MSDs) risk. In Table 1 there are mostly methods which can
be used without special measuring equipment (“pen and paper” methods). Many of
them are invented and developed to use mostly by researchers, occupational
safety/health practitioners or both of those groups [24]. In Table 2 are collected
computer applications where digital human model (DHM) has been implemented and
reviewed if they are useful to assess tasks of intralogistics employees. During the
analysing it has been checked, if the computer application gives an opportunity to
choose a population being tested.

1 http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_emi1ctz&lang=en.
2 http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_imm1ctz&lang=en.
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Table 1. Methods and tools for estimating the level of physical stress and MSDs risk for
intralogistics employee

Name of a method Tasks Needed parameters

ACGIH TVL HAL (The
American Conference of
Governmental Industrial
Hygienists threshold limit value
for hand activity level) [25]

Tasks related with
musculoskeletal risks of
hand, wrists and forearms

Repetitiveness and duration of
hand motion (speed/pauses),
needed hand force

ACGIH TVL Lifting (The
American Conference of
Governmental Industrial
Hygienists lifting threshold
limit values) [26]

Lifting, repetitive
movements

Duration, frequency, vertical
and horizontal zone (location of
the hands), load weight (as a
result)

ART (Assessment of Repetitive
Tasks) [27]

Repetitive tasks of upper
limbs

Frequency, hand force,
head/neck posture, back
posture, arm posture, wrist
posture, hand/finger grip,
breaks, work pace, obstacles,
duration

EAWS (Ergonomics
Assessment Work-Sheet) [28]

Lifting, lowering,
carrying, holding,
pushing, pulling

Joint position, special load
situations, working posture,
action forces with
duration/frequency, weight of
load, repetitive movements of
the upper limbs

Keyserling’s checklist –
awkward postures of the legs,
trunk and neck [29]

Tasks associated with
awkward positions of
lower extremities

Positions of: trunk, neck, legs,
frequency

KIM-LHC (Key Item Method
for Lifting, Holding, Carrying
of loads) [30]

Lifting, holding, carrying Number of lifting or
displacement operations/total
holding duration/overall length
of carrying per shift, effective
load, posture/position of load,
working conditions

KIM-MHO (Key Item Method
for Manual Handling
Operations) [31]

Manual material handling Total duration of manual
handling operations per shift,
type, duration and frequency of
force exertion, force
transfer/gripping conditions,
hand/arm position and
movement, work organization,
working conditions, body
posture

(continued)
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Table 1. (continued)

Name of a method Tasks Needed parameters

KIM-PP (Key Item Method for
Pushing, Pulling of loads) [32,
33]

Pushing, pulling Number of pushing and pulling
over short distances or frequent
stopping/total distance of
pulling and pushing over longer
distances per shift, load weight,
industrial truck/aid by rolling or
sliding, body position, speed of
motion, working conditions, sex
of an employee

MAC (Manual Handling
Assessment Charts) [34]

Lifting, lowering,
carrying, team handling
operations

(depending on task) Load
weight, frequency, hand
distance from lower back,
vertical lift, torso twisting,
sideways banding, posturer
constraints, grip on the load,
asymmetrical torso or floor
surface, carry distance,
obstacles on route,
environmental factors,
communication

ManTRA (Manual tasks risk
assessment) [35, 36]

Tasks associated with
whole body
musculoskeletal risk,
repetitive movements

Total task’s duration, repetition
(duration, cycle time), exertion
(needed force, speed),
awkwardness (deviation from
the mid-range of movements),
vibration; divided between
lower limbs, back,
neck/shoulders,
arms/wrists/hands

MAT (Manual Handling
Assessment Tables) [37]

Lifting, holding, carrying Sex of an employee, load
weight, body posture,
frequency/duration/distance,
working conditions

New Zealand code of practice
for material handling [38]

Manual material handling Risk scores: load, posture and
workplace layout, work
conditions and environment,
time

NIOSH (National Institute of
Occupational Safety and Health
lifting equation) [39]

Lifting, lowering Weight of loads, horizontal
location, vertical location,
distance of travel, asymmetric
angle, frequency rate, coupling

OCRA (A concise index for the
assessment of exposure to
repetitive movements of the
upper limbs) [40]

Tasks related with upper
limb disorders, repetitive
movements

Positions of upper limbs,
frequency, duration, obstacles,
breaks, needed force

(continued)
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Table 1. (continued)

Name of a method Tasks Needed parameters

OWAS (Ovako Working
Posture Analysing System) [41]

Tasks related with whole
body musculoskeletal
risks

Positions of: trunk, upper limbs,
lower limbs, load weight, sex of
an employee, duration

PATH (Posture, activity, tools
and handling) [42]

Tasks related with whole
body musculoskeletal
risks, non-repetitive

Positions of: trunk, neck, legs,
arms, load weight, activity,
duration

PLIBEL (Method Assigned for
the Identification of Ergonomics
Hazards) [43]

Tasks related with whole
body musculoskeletal
risks, repetitive
movements

Body posture, tiresome
movements, poor design of
tools/workplace, stressful
conditions

QEC (Quick Exposure Check)
[44]

Tasks related with whole
body musculoskeletal
risks

Positions of: back,
shoulders/arms, wrists, neck,
frequency, load weight,
duration, stress, vibrations,
visual demands

RAPP (Risk Assessment for
Pushing and Pulling) [45]

Pushing, pulling Equipment and its condition,
load weight, posture, hand grip,
work pattern, travel distance,
floor surface, obstacles on route,
other obstacles

REBA (Rapid Entire Body
Assessment) [46]

Tasks related with whole
body musculoskeletal
risks

Positions of: trunk, neck, legs,
upper arms, lowers arms, wrists,
needed load/force, quality of
handle and grip, static/repetitive
actions, stability of body

RULA (Rapid Upper Limb
Assessment) [47]

Tasks related with upper
limb disorders, repetitive
movements

Positions of: upper arms, lower
arms, wrists, neck, trunk, legs,
muscle use (static/repetitive),
force/load (weight,
static/repetitive)

SI (Method to Analyze Jobs for
Risk of Distal Upper Extremity
Disorders – Strain Index) [48,
49]

Tasks associated with
distal upper extremity
disorders, repetitive
movements

Intensity of exertion, duration of
effort, frequency, hand/wrist
posture, speed of work, duration
of task

Snook and Ciriello Lifting
Tables [50]

Lifting, lowering,
pushing, pulling, carrying

Reaching height, load weight,
distance of lift/carry/push,
frequency, sex of an employee,
push point

WISHA Lifting Calculator
(Washington State Department
of Labor Industries lifting
calculator) [51, 52]

Lifting, lowering Load weight, body position and
twisting angle, frequency
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Table 2. Computer applications and programs for estimating the level of physical stress and
MSDs risk for intralogistics employee

Name of a tool Author Used method(s) User-defined
manikins/population

Alaska/Dynamicus
[53]

Institute of
Mechatronics,
Chemnitz University
of Technology

EAWS, RULA Percentile

DELMIA (modules:
DELMIA Ergonomics
Analysis (EGA),
DELMIA Ergonomics
Evaluation (EGE)) [54]

Dassault Systemes
(3DS)

RULA, Lifting and
Lowering Analysis,
Push, Pull and Carry
Analysis,
Biomechanics Analysis

Population

EMA (Editor
Menschlicher Arbeit)
[55, 56]

imk automotive EAWS (OCRA,
NIOSH are planned to
be implemented)

Percentile

JACK [57, 58] Siemens NIOSH, RULA,
OWAS, Jack Static
Strength Prediction
based on 3DSSPP by
University of Michigan

Percentile

RAMSIS (Rechner-
unterstütztes
mathematisch-
anthropologisches
System zur
Insassensimulation)
(NASA, REFA,
NIOSH module for
RAMSIS Automotive)
[59]

Human Solutions NIOSH, REFA
Analysis, NASA
Discomfort Analysis,
maximum force
forecast

Population

VERITAS (Virtual and
Augmented
Environments and
Realistic User
Interactions to Achieve
Embedded
Accessibility Designs)
[60]

Project granted by
EU and coordinated
by Fraunhofer
Gesellschaft zur
Förderung der
angewandten
Forschung

RULA, REBA, LUBA,
OWAS, Snook and
Ciriello Lifting Tables

Percentile

3D Static Strength
Prediction Program
[61, 62]

University of
Michigan Office of
Technology Transfer

Equation 3D Static
Strength developed by
University of
Michigan, based also
on NIOSH

Percentile
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4 Discussion

The study showed there are many methods which focus on tasks associated with whole
body and upper limbs musculoskeletal risks, manual material handling tasks in general.
The amount of methods which consider lower extremities or team handling operations
is much smaller. There are some methods dedicated especially for intralogistic oper-
ations: lifting, lowering, pushing, pulling, carrying and they are often a basis for
another methods. None of them is taking an age of a worker as a factor, just a few are
taking into account a sex of a worker.

Among computer programs and applications, the solutions based on DHM increase
popularity. However standard worksheets and calculators of physical workload are easy
to use, the modern applications are implementing the most popular methods (i.a.
RULA, OWAS, NIOSH) giving possibility to use a model of a worker and build his
workstation layout (Jack, DELMIA). It helps in design or redesign stage of organi-
sation and optimisation of a workplace. Just one of the programs allows to determine a
model as a person with disabilities or diseases (VERITAS). Using two of them
(DELMIA, RAMSIS) a user can choose a population for which the anthropometric data
are applied.

5 Summary

The Industry 4.0 and following Logistics 4.0 are inducing many modifications, giving
the whole populations opportunities and hazards in the same time. The most important
aspects which should be considered in designing workplaces in the future due to
changes in technology and society are hard to find in existing tools. Different countries
have different regulations, but some norms and standards are common. They and the
physiology guidelines should define requirements for workplace and its organisation.
Heavy and exhaustive tasks of intralogistics workers are getting much more automated
but it is not possible in every case [63]. It is important to remember not only about
physical but also psychic workload. Monotonous, repetitive and often three-shifted
work is overloading not only mentally but also accelerating physical overloading and
increasing risk of injury. To estimate the psychic workload can be use e.g. NASA Task
Load Index [64].

The review has shown the list of most important methods and most popular
computer programs to evaluate the risk and help to optimize intralogistics workstations.
The list is non-exhaustive, but shows the possibilities and lacks. In future researches the
authors are going to focus on entrepreneurs’ awareness of computer-aided occupational
risk assessment of physical workload.
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Abstract. In the article, research findings are reported that were made during
the verification analysis of DBMCI dynamic models. The models were devel-
oped in the research project on the dynamics of organizational change imple-
mentation. The analysis was performed in the research laboratory SYDYN. Six
organizations, household appliance manufacturers, with the headcount ranging
from 350 to 1480 were studied.
The findings reveal the relationships between particular social phenomena

(processes and subprocesses) and the dynamics of change implementation.
Organizational change in time function was analyzed that took into account
modeling factors. The findings are presented as models of dynamic responses of
the implemented change in small groups of employees.

Keywords: System dynamics � Change implementation � Resistance to change

1 Introduction

The primary aim of the study was to identify the basic types of object (social group,
process) responses to the input signal of the type: enforced change. This was accom-
plished by way of analysis of processes that accompany organizational change effort,
establishing dynamic properties of these processes, and verifying the effectiveness of
the proposed method of the realization of change. Based on the comparison of the state
of affairs in the studied organizations and on the identification of worker attitudes to the
implementations, analytical categories were established to describe the dynamics of
change with respect to its social aspects. Application of these analytical categories also
made it possible to reconstruct the examined phenomena and to model them. It also
enabled the identification of factors that influence the progression of change from the
vantage point of its social dimension, and prediction of such progression through the
analysis of occurrence, strength (intensity), and dynamics of individual phenomena.
This allowed the persons coordinating the change effort to monitor employee attitudes
on an ongoing basis, to anticipate their reaction to the pending change, and to take
appropriate corrective actions depending on the current state.
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2 Determinants and Methodology of Change Implementation

The initiation and implementation of organizational change (the need for it, its range,
its rate) are determined by internal and external factors [1, p. 60]. Internal factors
usually elicit an evolutionary character of change. These realizations tend to have the
quality of being welcome and anticipated, planned and accompanied by expectations of
enhanced effectiveness in an area of the organization’s activity. Hence, acceptance of
this type of modification is common. Reportedly, a majority of change programs
triggered by internal factors are successful and unobstructed by resistance or anxiety of
the interested members of the organization. As if the staff were convinced that change
is a genuine opportunity for the sustainability of the organization. Grouard and Meston
[2, p. 21] do not support this view and think that the development of internally
motivated change may vary greatly and that it is impracticable to pass a priori judg-
ments on its favorable outcome based solely on the origin of the factors that prompt the
change (internal, external).

Change triggered by external causes usually evokes coerced circumstances [3]. It
entails resistance, conflict, and strong emotions. There is an accompanying lack of
understanding and approbation. The nature of such change is revolutionary, and a
majority of efforts end in failure for exactly these reasons: misconception and strong
opposition.

The nature of innovation processes is much the same [4]. Organizations perceive a
changing environment as a state of uncertainty. Once the critical safety threshold is
exceeded, a need for innovation arises. These effects usually come down to a reaction
to signals incoming from the organization’s external environment and trigger a
response in the form of innovation programs which generate resistance and are
counteracted by the members of the organization in an attempt to preserve the status
quo. Innovation actions set in motion by request of employees with no undertones of
conflict at source of the innovation and no coercion fueled by uncertainty tend to be
less dramatic and more evolutionary in nature.

The landscape of change initiation tends to be even more complex. When antag-
onistic attitudes, tension, and degradation of internal processes necessitate the imple-
mentation of change to staunch further deterioration of the organization’s performance,
then, despite being internally motivated, change is resisted. This is brought about
exactly by the very deterioration of processes which has reached such a level that
decision-makers have little choice but to take action. Such actions tend to be weighed
against those who have provoked the innovation. Therefore, not all kinds of innovation
and change that stem from within the organization proceed smoothly, unhindered by
waves of resistance.

One of the most challenging tasks in the process of change is to get people on board
with it. When the meaning of objectives is defined, it is by reference to value systems in
order to give proper weight to particular elements. This is when needs, emotions,
beliefs, values, paradigms of thinking, and goals are formed and correlated to influence
the act and the subject of analysis in such a way that a framework of reference is built at
once.
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It is important to persuade people to change their perceptions, which involves
altering some aspects of deep perception systems: either how they are used (superficial
persuasion) or what they are (deeper persuasion). Values are the shared principles
people live by; that, which governs proper and improper conduct and dictates what is
right and what is wrong.

Of course, there are many persuasion systems, however, whenever a person resists
change, all that needs to be done it to help her/him see it in a new light, which alters the
structure of perception.

There are many conceptualizations of the process of change management (in-
cluding change implementation). They represent different currents of thought and have
been developed by theoreticians and practitioners of management. They vary in their
methodologies for change implementation. The main trends in approaches to change
management can be summarized in the currents of thought presented in Table 1.

Table 1. Predominant approaches to change management

Thought currents, concepts Authors

Adaptation and evaluation Child–1972, Miller, Friesen–1980
BPC (business process change) Kaplan, Murdoch–1991, Davenport–1993, Hammer,

Champy–1993
Chaos theory and complexity theory Nonaka–1988, Smith, Gemmil–1991, Stacey–1992,

Gaustello–1995, Kiel, Elliot–1995
Perpetual learning, self-organization, learning
organizations

Hedberg–1976, Argyris, Shon–1978, Senge–1990,
Fortune, Peters–1995

Creativity and innovation management Kirton–1980, Flood, Jackson–1991, Henry–1991,
Morgan–1993

Organizational culture and identity Schein–1983, Sathe–1985, Hofstede–1991
Ethics and values Jacobs–1992, Salomons–1992, Hall–1994, Simons–1995

IT approach Bemelmans–1984, Tozer–1985, Martin–1989
Popularization approaches Peters, Waterman–1982, Handy–1989, Kanter–1989
Organizational development French, Bell–1984, Cummings, Huse–1989

Ecology Hannah, Freeman–1977, Rundall, McClain–1982
Quality approach Crosby–1979, Deming–1982, Taguchi–1986, Juran–1988

Phenomenological approach Zucker–1977, Ranson–1980
Change framework for change Lewin–1951, Nadler–1988, Meyer–1993, Clark–1997
Philosophical paradigm Nisbet–1970, Burrel, Morgan–1979

Social theory McKinney, Tiryakin–1970, Zald, Berger–1978
Systems approach Checkland–1972, Churchman–1979, Ackoff–1981,

Mason, Mitroff–1981
Systems engineering, operational research Hall–1962, Jenkins–1969, Daellenbach–1983

System dynamics Forrester–1971, Wolstenholme–1990, Sterman–1994
Open systems Miller, Rice–1967, Scott–1987, Mullins–1989
Organizational cybernetics Beer–1985, Robb–1985, Espejo–1987

Based on: [5–9]
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The models provide different names for particular stages of the change process yet
it all comes down to the following three stages [10, p. 56] which can be termed
generically: disengagement from the past, transition from the current state, organiza-
tional empowerment for future actions. The basic phases in a change cycle are
preparation, implementation, and evaluation. Nevertheless, it should be acknowledged
that advancements in management systems, technologies, and management science
itself doubtless result in considerable and meaningful elaboration and particularization
of the change cycle phases. Classical and novel approaches to change management are
based on a set of psychological and sociological theories. Familiarity with the under-
lying principles of the various methods applied to the change process may have a
positive influence on the design of implementation processes and tools.

Participation of people who stimulate, encourage and communicate how the change
process proceeds and the impact they have are crucially important. There are reasons to
entrust experts whom the people involved in the change hold in high esteem with these
roles. This group also includes those who directly participate in the change efforts,
make decisions on whether the implementation strategy should be modified or the
original one enforced [11]. This tallies with the idea that emerged out of the analysis of
the dynamics of change implementation [12] which was the subject of verification and
some elements of which are discussed in this article. The idea rests on the engagement
of suitable teams of people whose task it is to develop and correct decisions controlling
the system. Their role also requires them to engineer such control signals indicating the
state of the implementation that they could set off specific dynamic responses [13].
These actions are supposed to eliminate the impact of natural, detrimental changes and
responses to the implementation (for example resistance) since these reactions tend to
reduce the efficacy and effectiveness of the efforts of the change management team
because they are meant (by the workers) to preserve the state of the organization as it
was prior to the introduction of change.

3 The Emergence of Resistance in the Process of Change

Actions to expedite the achievement of an intended result affecting an element of the
organization elicit opposition. The stronger the pressure to accomplish a goal, the
stronger the reaction. This phenomenon has been known in the management theory as
Chatelier’s principle (or the Equilibrium Law), in physics as Newton’s 3rd law of
motion, and negative (balancing) feedback in the systems approach [14, 15].

At the onset of the implementation, questions arise usually motivated by anxiety
and concerns related to the process and the aim of the change. As they make inquiries,
workers question the intentions of their interlocutors: Are their answers full and hon-
est? Are the agents of change acting in good faith? Do they know what is going to
happen? Most often than not, people will form their own opinions on how the situation
is going to or should unfold. The exchange of questions and answers is only to provide
arguments in support of one’s own appraisal of the situation. The truth of certain
judgments is presumed, and efforts are made to lend them credence.

There are also questions that seek assurances that support will be provided, and the
rules of fair play will be abided by. When one cannot control the course of events, it is
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reassuring to have a sense of fair treatment. Organizations that appreciate the respect
they command and demonstrate fair-minded approach to the process of change are able
to carry through much greater change and with much better results.

The substance of worker inquires, and concerns is a relevant source of information
about the state of the organization at the onset of the implementation. Organizations
would be well-advised to consider it carefully as this can be useful knowledge.

The unease in the face of the imminent change manifested as anticipation of
negative repercussions for workers is also a negative occurrence. Workers, fearful of
the complications the change implies (especially, if they have personally experienced
negative consequences, e.g. they have been laid off, assigned to a different position,
relegated), prove highly active in precluding such disadvantageous effects by restlessly
seeking better employment opportunities. Performance at work is inferior due to the
fact that they consider their current job temporary. It tends to improve once they get a
sense a generalized impending threat.

Keeping a low profile is another manifestation of worker negative attitude toward
change. Workers perform work in such a way that they could be inconspicuous. They
obey orders, complete tasks but only with a view to promoting their narrow personal
interests. When feeling threatened, they exhibit particular professional activity so as to
avoid being laid off. During the implementation, ‘the hiders’ do not openly resist the
change and give in to the process only to sabotage it. Their opinions always agree with
the general sentiments; they never attract attention. This is a particularly dangerous
attitude because it lulls the change management team into a sense of false security in
the face of a critical threat to the change efforts. Implementation failure may catch them
off guard.

Apparently, the most desirable attitude is demonstrated by workers who are excited
and cooperative about the change. Needless to say, true motives for their enthusiasm
could be at issue and therefore, it would be well-advised to consider whether their
positive attitude really augurs well for the implementation.

There are many taxonomies of the sources of resistance to change [16–19].
A majority of them can be reduced to the categorization into overt/covert and
immediate/deferred resistance [20]. Regardless of which classification is applied,
resistance and its magnitude always depend on the specific circumstances of change
and the stage it is at [21].

Ambiguity concerning the need for change is frequently a result of change agents’
negligence through failing to inform workers about the reasons for change, its goals
and principles, which contributes to the escalation of resistance. No less important is
the potential (partial) loss of privilege warranted by the exigencies of change but also
awareness of the weaknesses of the proposed change [22].

Analytical approach to the identification of resistance to change may arm change
management teams with tools to grapple with resistance and its negative effects. In the
extensive body of research on change management there are references to the same
groups of tools which rely on:

– effective communication,
– solving problems collectively,
– boosting creativity,
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– creating better working conditions,
– demonstrating management commitment to developing and implementing change,
– revising the incentive system,
– refining the ways of communication,
– facilitating adaptation to new conditions,
– manipulation,
– coercion.

The said categories of tools allow change managers to establish solid foundations
for the implementation of change and not only to overcome resistance and mitigate its
effects but also to eliminate it at its source.

Carrying through change implementation requires method and determination in
surmounting stumbling blocks which appear whenever modification of the performance
of a subsystem is attempted in a mould-breaking way.

4 Identification of the Dynamics of Change – Identification
of Resistance

The point of the study was, among others, to identify responses to change in the
organization. The analysis of the relationships of the characteristics of the subsystem
dynamics to the characteristics of the change itself, model of involvement, variability in
organizational performance, management practices, was affected through the identifi-
cation of how responses to the implementation changed in time.

The change under implementation is characterized with respect to its nine traits. It
is sudden in the sense that it is introduced without prior notice or making employees
ready.

1. conspicuity of change – how possible it is to tell the difference between the
situation prior to and after the implementation,

2. magnitude of change – the range of its impact in terms of both the number of
workers and the number of processes it affects,

3. durability of change – the time in which the change is to abide,
4. reversibility of change – perceived possibility of returning to the situation prior to

the implementation,
5. general salience of change – meaningfulness of the implementation for the entire

organization’s operation, and for the work of all its employees,
6. particular salience of change – meaningfulness of the implementation for indi-

vidual employees,
7. integrity of change – the level of readiness of the particular aspects of the

implementation at the time when it is proceeded with,
8. novelty of change –the degree of dissimilarity between this and all prior

implementations,
9. complexity of change – interpreted as the number of modifications and actions

required for its implementation.
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At the core of the analyses referred to above is the concept of an organization as a
system characterized by a dynamic response which can be controlled. To this end, one
could draw upon the theory of dynamic systems and cybernetics. In this approach, it is
important to identify the dynamic behavior of the object that is subjected to change. It
was found that a process or a group of people affected by sudden change can be that
object. It was also established that each of the objects could be described with sufficient
approximation with one of the 16 types of dynamic objects provided that appropriate
descriptors of such objects were selected to enable the identification of the type and
kind of their dynamic response. By applying control theory techniques of object
description and testing the models on a group of 727 subjects [12], it was possible to
reduce it to such parameters as presented below.

The transfer function was used to describe the dynamic behavior of the objects.
This approach facilitated analysis of dynamic processes as control theory provides a
vast range of useful tools. The typical object that was subject to the implementation of
change was described as a second-order inertial high sensitivity element with time
delay. Its transform function is expressed with the formula (1).

GðsÞ ¼ k
T3sþ 1

T2
0 s

2 þ 2fT0sþ 1
e�ss0

� �
¼ kFðsÞe�ss0 ð1Þ

The results of the identification of the parameters of the objects that are subject to
change implementation are represented as: k, T3, T0, f, s0 (See formula 1.) or, for
special cases, as: k, T1, T2, T3, s0 (See formula 2.).

G sð Þ ¼ k
T3sþ 1

T1sþ 1ð Þ T2sþ 1ð Þ e
�ss0

� �
ð2Þ

Based on the collected data it was established that all analyzed cases of the objects
could be represented with satisfactory precision with the transfer function (1). From the
vantage point of change management and implementation, the most important issues
for the progression of change processes are whether:

1. in the steady state, the system will have achieved the intended state (target),
2. the system reacts immediately once exposed to the input signal,
3. resistance occurs and how strong it is,
4. overshoot occurs, the system has difficulty stabilizing, and whether these oscilla-

tions can be controlled.

The above questions can be translated into questions about the dynamic parameters
and the relationships that hold between them. The ‘dynamic response’ version of the
questions concerning system behavior is as follows:

1. What is the value of gain k?
2. What is the value of time constant s0?
3. What is the value of settling time T3?
4. What is the value of damping ratio f?
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Clearly, the point is not to identify the relationship between specific values of these
coefficients but rather to define the ranges of their vales that determine specific char-
acteristic behavior of the systems, in which case the analysis consists in identifying the
realizable models of the systems (Table 2) that best match the actual dynamic behavior
in response to change.

The realizable types of dynamic responses are defined in terms of the basic
parameters used in the description of system dynamics. The ranges of coefficient
values:

1. gain k:
a. k < 1 – the system is characterized by statism, which means that in its steady

state it has not achieved the intended output level; in other words, the system is
not capable of the target change.

b. k = 1 – the asymptote converges with the target level;
2. time constant s0:

a. s0 = 0 – delay does not occur in the system; not to be confused with resistance
to change (inertia),

b. s0 > 0 – delay equal to s0 occurs,
3. settling time T3:

a. T3 = 0 – resistance does not occur;
b. T3 < 0 – resistance to change occurs,

4. damping ratio f:
a. 0 < f < 1 – the system overshoots the final value and then oscillates around it,

eventually converging;
b. f > 1 – aperiodic system; there is no overshoot and the system asymptotes to

the final value without oscillation.

Following the observations on the basis of which the dynamic responses of the
objects were produced, the relationships between the presented factors were analyzed.
For the purposes of statistical analysis, the presence or absence of certain dynamic
characteristics was assumed based on the obtained values and on the application of the
following principles:

1. k < 0.95 – statism is present when the steady-state error is steadily smaller that the
value of a specified margin.

2. s0 > 1/10 of the highest value of time constant – delay is deemed to be real when its
value computed in the model is greater than 10% of the time constant for the
greatest inertia. This constant determines the character of the object. Because the
absolute values of time constant differ by situation, delay is as a rule analyzed
against the values characterizing the object in order to avoid arbitrary determination
of a delay boundary value, which could lead to inaccurate interpretations when, for
example, rise time for one object will be 200 h to the delay of 0.2 h, whereas for
another object it will be 2 h to the delay of s0 = 0.2 h.

3. T3 < −0.1 – it was established experimentally that for T3 2 �0:1; 0h i resistance
actually does not occur. Only for values lower that constant, a decrease in effec-
tiveness may be related to system resistance. Unlike for delay and its reference
values, absolute boundary values were used because the nature of the influence of
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T3 is such that it affects the most the value of the outcome and not its displacement
in time. Therefore, the dependence of T3 effects on other time constants is lesser
than it is for s0.

4. f < 0.97 – this boundary value was set because in the analyzed cases, only for f
values smaller than the specified can oscillations or at least a maximum value be
observed (when there is no oscillation, there is no overshoot).

The established boundary conditions enable standardization of dynamic parameters
and reduction of the models to one of the 16 types (Table 2).

Table 2. Types of responses to stimuli (input signals)

T3<0 T3=0
k<1 k=1 k<1 k=1

τ 0
=
0

0<
ζ <

1
ζ>

1
τ 0
>
0

0<
ζ<

1
ζ>

1

Source: [12]
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5 Summary

Only those variants of the systems were presented that are practicable for organizations
such as the enterprise. Therefore, systems with undamped oscillations, large gains, and
other traits that in spite of having mathematical sense would be useless for organiza-
tions in their practice.

The most important issue is to know whether resistance is going to occur, whether a
goal stands a chance of accomplishment, whether the system’s response is going to be
delayed, etc. Parameters referring to the details of a particular progression can be
established by in-depth analysis of individual scenarios, but they are not essential to
determine the type of response.

Further analysis will concentrate on exploration of relationships between the
identified dynamic parameters and other parameters used to describe change imple-
mentation processes in specific conditions. The point will be to determine potential
correlations and potential impact of certain parameters characterizing the environment
of the implementation and the properties of the change itself on dynamic quality of the
object participating in the implementation.
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Abstract. The role of top management in organizations managed in conformity
with ISO 9001 Quality Management System (QMS) standard has been rising in
importance. In view of this standard, leadership should play a fundamental role
with regard to processes related to planning, support, operation, performance
evaluation, and improvement. The aim of the article was to determine the effect
of the ISO 9001 - Quality Management System standard on the responsibilities
of top management with respect to the resources managed and processes carried
out in the organization. Materials and methods: The study involved 30 enter-
prises in the food industry. The research participants were divided into two
groups of equal size. One group included enterprises which have operated with a
quality management system for at least seven years, whereas the other included
organizations which have never been managed in conformity with the QMS
standard. CAPI and PAPI techniques were used. For both of these quantitative
methods an auctorial interview questionnaire was employed. Results: Indicators
for all of the studied top management responsibilities (to the exclusion of
demonstrating commitment to customer focus where both groups achieved the
same results) bespeaking the commitment of top management to resource
management and process completion were higher for the companies which had
implemented an ISO 9001 QMS at least seven years prior to the study.

Keywords: Management � Leadership � Quality management system �
Responsibility � Resources � Processes

1 Introduction

ISO 9001 Quality Management System is an optional quality management standard for
organizations regardless of any considerations such as e.g. their size, type of operations
or their location. Even though its implementation is not mandated by law, it has been
largely favored by organizations, especially in the European countries, which arises
from the fact that customers and stakeholders base their decision concerning cooper-
ation with a company on whether it operates in conformity with the requirements of the
ISO 9001 standard. On that account, it becomes critical that top management be
committed to process and resources management. The ISO 9000 family of standards
promote the adoption of the process approach in planning as well as implementing and
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improving effectiveness of a quality management system to achieve the greatest sat-
isfaction of the interested parties [13].

The article is concerned with the role of leadership in organizations managed in
conformity with the ISO 9001 Quality Management System standard. However, the
study presented in the article included organizations operating in conformity with the
said standard as well as organizations unfamiliar with the requirements of the norm as a
standard for organizational management. Principally, the study sought to answer the
following question: What effect does an ISO 9001 Quality Management System have
on the responsibilities of top management with respect to the processes and resources
managed in the organization? To this aim, literature, normative regulations, survey and
direct observation studies were carried out.

2 The Subject Matter of Leadership as Per Generic and ISO
9001 Quality Management System Requirements

Leadership and its role in the organization are very difficult to define. Plurality of
definitions and a lack of a commonly accepted one testify to that claim [4]. The special
role of leadership in contemporary management flows from the characteristics, func-
tions, and its tasks. Leadership sets the strategic direction, builds teams, and inspires
others by word and by example [1]. Leadership is also the skill to mobilize employees
to strive for common goals and overcome obstacles but above all, to implement
changes and build an open attitude to new challenges. Top management is responsible
for ensuring effective implementation of an organizational strategy, nevertheless, for
organizations to be successful there must be people who cooperate with the manage-
ment [2]. The essence of strategic leadership consists in: the skill to effectively manage
company operations including the skill to respond to the dynamics of resistance in the
process of change, creating value and sustaining high effectiveness by taking fair, bold,
and pragmatic decisions [5, 15]. Worth adding to the already mentioned is the creative
ability defined as a process the completion of which is related to specific skills and
attitudes. It is through these skills and attitudes that senior level managers create
valuable and new conditions [9]. However, developing and writing down the core
values alone will not suffice. If an organization wishes to introduce major changes in
the functioning of the organization, it needs to implement value based management and
model formation of attitudes to change [14], which requires time and systematic effort
not unlike during the implementation of Total Quality Management [3]. Another
contemporaneously very meaningful element which should be taken into account by
top management in its actions is corporate social responsibility. It impacts on the
reduction of failings in organizational activity and leads to a renewal of ethics, as it
were, in the organization [9].

The concept of leadership has been framed according to many dimensions
including:

– the time span a given phenomenon is present in the literature (indicating how the
understanding of the concept has been changing over the years),
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– the focusing dimension (leadership as the foundation of the functioning of the
organization; the following types of leadership are distinguished with this approach:
classical, transactional, organic, and visionary),

– a source of group members engagement,
– a vision and group members’ reliance on it.

A current model of quality management system according to ISO 9001:2015
presented in Fig. 1 has leadership in the center of all activities of the organization. It
assumes top management engagement in processes related to planning, support,
operation, performance evaluation, and improvement.

Differently was the role of leadership in a model of quality management system
conceived of in the previous, 2008 version of ISO 9001 (Fig. 2). “Leadership” was not
presented as the focal point of process management in the organization but rather as
one of the elements of the PDCA cycle and at the same time was one of the clauses -
Management responsibility. The revision of the ISO 9001 model for quality manage-
ment systems and the figuring in of a greater role of leadership confirms that this
subject matter has been growing in importance in organizational management.

Fig. 1. Model of ISO 9001:2015 Quality Management System [8]

404 A. Walaszczyk and A. Polak-Sopinska



ISO 9000:2015, which is a terminological reference for ISO 9001 QMS, specifies
and explains seven principles of quality management:

– customer focus,
– leadership,
– engagement of people,
– process approach,
– improvement,
– evidence-based decision-making,
– relationship management.

Each of the principles is elaborated on in the standard based on the following four
aspects: statement, rationale, key benefits, and possible actions entailed by the application
of each principle. With respect to the Leadership principle, ISO 9001 has it that ‘Leaders
at all levels establish unity of purpose and direction and create conditions in which people
are engaged in achieving the organization’s quality objectives.’ The rationale for it being
that the establishment of the unity of purpose and direction enable an organization to align
its strategies, policies, processes and resources to achieve its objectives.

Some of the potential key benefits of the principle application are as follows:

– increased effectiveness and efficiency inmeeting the organization’s quality objectives,
– better coordination of the organization’s processes,
– improved communication between levels and functions in the organization,

Fig. 2. Model of ISO 9001:2008 Quality Management System [7]
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– development and improvement of the capability of the organization and its people
to deliver desired results.

Possible actions to bring the potential key benefits include:

– communicating the vision, mission, strategy, policies, and processes in the entire
organization,

– creating and sustaining shared values, fairness, and models of ethical conduct at all
levels in the organization,

– establish a culture of trust and integrity,
– encouraging an organization-wide commitment to quality;
– ensuring that leaders at all levels set a positive example for all people in the organization,
– providing people with the required resources, training, and authority to act with

accountability,
– inspiring, encouraging, and recognizing the contribution of people.

The fifth clause in ISO 9001:2015 is titled ‘Leadership’. Presented in it are key
requirements for top management in the organization grouped into: (1) leadership and
commitment, (2) policy, and (3) organizational roles, responsibilities, and authorities.
Considering the requirements related to ‘Leadership’ specified in the standard, one
should mention the following:

– ensuring that the quality policy objectives are established,
– promoting process approach and risk-based thinking,
– ensuring availability of resources,
– promoting continual improvement,
– demonstrating leadership and commitment with respect to customer focus,
– ensuring that responsibilities and authorities for relevant roles are assigned, com-

municated, and understood in the organization.

The selection of the six requirements related to leadership referred to above out of
the a dozen or so specified in the standard has been determined in the context of the
foregoing study by the level of their generality which makes them suitable to be applied
to the two groups of the organizations participating in the study.

3 Research Methods

The study was conducted in the third quarter of 2018. Having completed a review of the
literature and observations based on ISO 9001 QMS compliance audits performed in the
authors’ audit practice, the following research question was formulated: ‘What is the effect
of an ISO 9001 Quality Management System on the responsibilities of top management
with respect to resources managed and processes carried out in the organization?’.

The subjects of the study were small and medium-size manufacturing companies in
the sector of food industry operating in Poland. 30 purposively sampled enterprises
were qualified for the study. The sampling was based on the following criteria:

– time of operation in the market (over 7 years),
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– ISO 9001 Quality Management System certification status,
– commitment and positive attitude to participation in the study of the organization’s

top management.

Based on the said criteria, 15 enterprises with an ISO 9001 QMS implemented for
at least seven years and 15 enterprises operating for at least seven years but without an
implemented ISO 9001 QMS were selected. Considering the industry in which the
study participants operated, it should be pointed out that it is mandatory for food
manufacturers in the European Union to have implemented a HACCP (Hazard Anal-
ysis and Critical Control Points) system, which is fundamental for ensuring the safety
of food. The system is not intended to resemble ISO systems nevertheless, it includes in
its requirements the process approach to organizations’ activities. Thus, all of the
studied enterprises had an implemented HACCP system but only 50% of them had not
implemented any other standard, whereas the other 50% had, apart from a HACCP
system, implemented an ISO 9001 system1.

Both quantitative and qualitative methods were employed in the study. The quan-
titative methods included CAPI (laptop-based interviews administered at the company’s
principal place of business) and PAPI (paper-based interview questionnaire).

Both of the quantitative methods employed in the study were based on an auctorial
interview questionnaire. The questionnaire was comprised of two parts. The first part
included questions related to general information about the organization such as the
time in the business, the QMS, type of business operation, international cooperation,
headcount, and the age of the top manager. The second part of the questionnaire, the
analysis of which provided the basis for answering the formulated research question,
was primarily concerned with questions about top management responsibilities with
respect to the managed resource2 and processes3. The questions were addressed to the
highest-ranking, executive management in the organization however, some of the
answers to the questions in the second part of the questionnaire were verified by
interviews with middle management (managers and foremen), and low-level man-
agement (e.g. production workers and administrative staff). The qualitative methods
used in the study were direct observation and desk research, the latter of which relied
on an analysis of materials found in the organizations, documents, and websites.

4 Study Results, Analysis, Conclusions

Analyzing the data collected in the study with respect to the general information about
the examined enterprises it has been found that:

– 80% of the subjects has operated in the business for 10 to 15 years, whereas 20%
longer than 20 years;

1 As regards implementation options, food industry organizations wishing to implement an ISO system
should rather consider the implementation of the sector-specific international standard ISO 22000.

2 Defined as human resources, physical resources, financial resources, knowledge resources.
3 Defined as sets of interrelated or interacting activities that use inputs to deliver intended results (ISO
9000:2015).
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– 30% of the subjects represented the dairy industry, 30% - the baking industry, 20%
- the fruit and vegetable processing industry, and 20% - the meat industry;

– 10% of the subjects supplied their products internationally;
– 70% of the subjects employed 20 to 100 employees, 20% - 101 to 150 employees,

and 10% - 151 to 200 employees;
– for 80% of the subjects, the age of the highest-ranking manager (called by the

respondents President, Owner or Director General) ranged from 45 to 50 years,
whereas for 20% of the subjects, the age of the owner ranged from 35 to 40 years.

Figure 3 shows the results of the study with respect to top management responsi-
bility to establish the organization’s resources and processes. It turns out for the sub-
jects with an implemented ISO 9001 QMS, both in the context of the top management
responsibility to establish resources as well as processes, indicators were much better.
100% of the subjects with an ISO 9001 QMS declared that processes had been
established and 86% declared the organization’s resources to have been established. As
for the subjects without an implemented system, the former indicator - related to
processes, was lower by 67%, whereas the latter - related to resources, was 54%. For
the subjects operating in conformity with the QMS standard, all leaders were able to list
the processes which had been identified in the business process mapping and to locate
the process card. Resources were slightly more difficult for the top management in the
studied subjects to identify, which could originate from the fact that the requirements of
the ISO 9001standard are not as detailed in this regard as they are for processes. For the
subjects that had not implemented the ISO 9001 standard the very interpretation of the
term ‘process approach’ proved challenging, which may arise from the fact that the
HACCP system used by this group of the enterprises does not seem to emphasize so
strongly the role of processes in the management of the organization as does ISO 9001.

The results of the analysis of the key responsibilities of top management specified in
the ISO 9001 standard concerning the general question of organizational management

Fig. 3. Percentage share of the companies with established resources and processes
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and not directly related to the control of an implemented management system are shown
in Fig. 4. Examined were six responsibilities of top management about which the leaders
of the organizations as well as lower level employees (to verify responses) were asked.
Whenever a discrepancy in responses occurred, the responsibility was validated by the
authors by way of direct observation and further in-depth analysis. The results show that
with respect to the analyzed responsibilities the companies which have implemented an
ISO 9001 system come out better as far as fulfilling individual responsibilities by top
managers is concerned. 80%of the leaders of the companies with an ISO 9001 system and
23% of the leaders of the companies without it carry out the responsibility to establish
quality policy and objectives. The fact that the companies without a quality management
system are not required by law to establish such policy and objectives may serve as a
justification in this case. The second responsibility examined in the study is the
responsibility to promote the process approach. For the companies with a QMS standard,
this responsibility has been found to have the lowest ratings of all of the investigated
responsibilities – in the mere 66% of the subjects their leaders fulfill this responsibility.
For the companies not operating within the ISO 9001 environment, the value of this
indicator was zero, which may prove that the HACCP system referred to above does not
encourage or insufficiently clearly specifies requirements for the formation of the process
approach in organizations. The third responsibility related to ensuring the availability of
resources. In all of the organizations with an implemented ISO 9001 system (15 com-
panies) this responsibility is carried out. Also for the enterprises which have not imple-
mented a QMS, the indicator is high and equals 93%. Going back to the results presented
in Fig. 3, it appears that it is more problematic for the leaders of the studied organizations
to establish the resources than it is to provide them.

Another top management responsibility which was analyzed was the promotion of
continual improvement. The lowest scores, second worst only to the promotion of the
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Fig. 4. The fulfillment of the key top management responsibilities as specified in the ISO 9001
QMS requirements

The Role of Leadership in Organizations 409



process approach, were observed here. Top managers in 70% of the subjects with an
ISO 9001 QMS system promote continual improvement, whereas such declaration was
recorded for less than one half of the studied subjects without an ISO 9001 QMS -
42%. The process of continual improvement was interpreted in this case as, among
others, introducing product and process innovations, carrying out corrective actions,
and controlling nonconformities. The fifth studied responsibility of organizational
leaders was demonstrating commitment to customer focus. In the case of this
responsibility of top management, the only one among all of the studied ones, no
difference has been observed between the enterprises which have and those which have
not implemented an ISO 9001 system. All of the organizations participating in the
study declare 100% commitment to customer focus. This is a very positive result which
proves that top management realize the significance of customers and the power of their
influence on the functioning of the organization. Assigning responsibilities and
authorities for the organization’s human resources is the last of the analyzed top
management responsibilities. The variance between the organizations with an ISO
9001system and those without one is very large and equals 75%. In 87% of the
enterprises with an implemented QMS responsibilities and authorities have been
assigned for all employees and documented in the so called job assignment form,
whereas only 12% of the organizations where a QMS system is non-existent indicated
that responsibilities and authorities had been assigned for members of the organization.
Digressing from the requirements of the quality management system, it is worth
underlining that the functioning of a formally established organizational structure and
related to it - assigned for each organizational unit included in it - responsibilities and
authorities with respect to tasks performed are the very foundation of management in
any organization.

The conclusion to be drawn from the study and at once the answer to the formu-
lated research question, finding which was the aim of the study, ‘What is the effect of
an ISO 9001 Quality Management System on the responsibilities of top management
with respect to resources managed and processes carried out in the organization?’ is
unequivocal - it is strong especially with regard to the process approach. For all
analyzed top management responsibilities (to the exclusion of demonstrating com-
mitment to customer focus where the results are the same for both groups of the
organizations) the indicators are higher for the companies which have had an imple-
mented ISO 9001 Quality Management System for at least seven years. The smallest
difference in the scores is 7% and has been observed for the responsibility to ensure the
provision of resources, whereas the largest recorded difference is 75% and relates to
assigning responsibilities and authorities for the organization’s human resources. In the
analysis of the results, no relation has been observed between individual top man-
agement responsibilities and the general information about the organizations.

5 Conclusion

Indisputably, the role of leadership in organizations regardless of whether they have
implemented an international quality management system or not is prominent. Leaders
of the organization establish its strategic direction and take key decisions that have a
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strong effect on operation. Appropriate organizational culture and leadership are con-
ducive to the acquisition of the best workers and facilitate their engagement in the effort
to achieve common organizational goals [11]. An implemented ISO 9001 Quality
Management System, as the study makes it apparent, aids in the management of the
organization on the account of the requirements specified in the applicable standard.
Furthermore, the available research reports [12] reveal that no significant obstacles to
the implementation of a QMS have been found in the sector of small and medium-size
enterprises.

The overarching value to be strived for in the process of the implementation of such
a system is to emphasize the role of top management and make leaders cognizant of the
fact that the level of a system’s effectiveness will always be the same as the level of the
leadership’s commitment to the management of available resources and processes
carried out in the organization.
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Abstract. We report on Mind Matters - a game based learning solution for
training and developing Leadership competences. The overall game model in
Mind Matters is that players can use a mind steering device enabling them to
temporarily ‘taking over’ game characters and steering their behaviors. By doing
so, the player influences the dialogue between the in-game characters within the
scene. Here we describe Module 2.

Keywords: Game based learning � Leadership skill development �
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1 Introduction

Earlier, we reported on Mind Matters - a game based learning solution for training and
developing Leadership competences [1]. The leadership model that we are imple-
menting in the Mind Matters game format consists of 6 leadership dimensions:
(1) influencing tactics, (2) teams development, (3) enabling cooperation, (4) problem
solving, (5) self-management, and (6) accountability. For each leadership competency
we are developing a specific Mind Matters module. Module 1: influencing key
stakeholder is implemented and currently accessible via our learning management
system and deployed within several mayor corporates. In this paper we are introducing
our second module: engage and develop teams.

2 Module 2: Engage and Develop Teams

In this Module the various ‘business situations’ are inspired by the 5 layer model for
optimal team functioning as put forward by Lencioni [2]: (1) psychological safety –

team members feel safe to take risks and be vulnerable in front of each other, (2) de-
pendability – team members get things done on time, (3) structure and clarity – team
members have clear roles, plans and goals, (4) meaning – work is personally important
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to team members, and (5) impact – team members think their work matters and creates
change. The ‘game characters’ that were present in Module 1 are also present in
Module 2. The ‘interventions’ are based on the generic teamwork communication
model put forward by a variety of authors focusing on (1) content – the ‘what’ in terms
of goals, results, vision, problems and solutions (2) process – the ‘explicit how’ in
terms of procedures such as rules, planning, roles and responsibilities, and (3) relation –
the ‘implicit how’ in terms of interactions driven by concepts such as behaviors, values
& convictions, motivations. Each intervention selection has: (1) positive, neutral or
negative effects for team spirit, (2) positive, neutral or negative effect for team per-
formance. Players receive in-game and post-game feedback on how the player dealt
with the situation: what was done versus what was needed. Additionally, the player is
pointed to other educational resources for further own leadership competency devel-
opment (Fig. 1).

3 Mind Matters Game

Within Mind Matters, the player assumes the role of a junior researcher in a fictional
company. The player’s task is to try out a mind steering device (Fig. 2) by temporarily
‘taking over’ game characters and steering their behaviors. By doing so, the player
influences the dialogue between game characters and subsequently, the game narrative.

Fig. 1. Situational leadership game model
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The players are guided to learn about team engagement and team development, by
inclusion of two main goals in the game:

• Do research, which translates into gathering and interpreting information as well as
experimenting with as many interventions as possible;

• Improve team spirit and team performance, which means trying to find the most
effective intervention approach in each situation.

We have chosen a number of relevant business situations and written personnel files for
each in-game character. These files describe the personal background of the game
characters as well as their competence profiles (Fig. 3).

Fig. 2. Mind steering device.

Fig. 3. Personnel files of one of the game characters
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The story of Mind Matters unfolds going through these playable situations, in
which the game characters act out conflict situations. Players can interfere in each
situation from which it is immediately clear that leadership behavior in terms of ‘team
engagement and development’ is required (Fig. 4). The player uses the mind-steering
device to take control of one of the game characters in a scene, and decide which
intervention the character will adapt to. This determines the dialogue, the reaction of
the other characters and the resulting story. Game characters are influenceable in
various degrees, depending on their profile, their conversation partner, and the situation
they are in. In the meantime, players get an overview depicting the key characters and
their current state. This also provides an opportunity to reflect on the actions and their
consequences, read updated personnel files, as well as to study their score sheet,
pertaining to their in-game goals.

Apart from being able to control or steer the game characters in their conversations,
the mind control device also enables players to read the minds of all characters
involved in the scene, including those who are beyond their control. Reading minds
shows situational and generic character related information, and writing minds, steers
the game character in taking one of four allowed actions. The game flow is depicted in
Fig. 5). Figure 5 shows a short part of the dialog just after the situation is explained. In
this case the player selects one the characters named Ruta to read her mind, steers her
mind based on one of three intervention possibilities, and answers a question that
examines if the ‘right’ business situation is recognized.

Fig. 4. Current state of the influenceable game characters
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Fig. 5. (a) Characters in the scene. (b) Reading Ruta’s thoughts. (c) Selecting one out of three
interventions possibilities. (d) Rutas’ pre-scripted reply based on the selected intervention. (e) In
game feedback based on the selected intervention. (f) Follow-up question relating to 5 layer
model by Lencioni & Google. (g) Feedback based on answer
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Fig. 5. (continued)
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The accumulated scores on these KPIs determine the narrative of the game. Each
interactive situation in the game is based on a different conflict between certain game
characters.

In total 6 different situations emerge. The game requires about 45 min to play.
Trainees are encouraged to consider the given situation, the game characters involved
in the conflict, and to think how to approach this situation. Trainees should ponder
questions such as:

• What do you want to achieve or want to avoid?
• Do you differentiate in who is saying what?
• Do you take a pro-active or a more reactive approach?
• Do you take into account the possible implications of decisions?

Trainees may play the game in several ways. Initially, they could play the game based
on their own insights and frame of reference. Then, they might explore the game
model, focusing on maximizing or minimizing their score on one of the KPIs.

Based on the in-game and post-game feedback trainees receive, they are encour-
aged to think and discuss together (social learning) how they would explain their
results, based on the mental image they had initially and their assumptions regarding
the factors that influence(d) them.
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Abstract. The aim of the present research was to determine whether a brief,
domain agnostic team training intervention could improve the teamwork of
newly formed teams. Eight teams of five participants received training in sub-
marine command and control before being randomly assigned to receive either a
teamwork training intervention, or a cognitively matched control. Teamwork
behaviors were measured during task performance pre- and post-intervention via
observer-rated frequency counts. Preliminary analyses suggest that teams who
received this novel intervention improved teamwork behaviors to a greater
extent than control teams.

Keywords: Teamwork � Military � Intervention � Training

1 Introduction

Teams are fundamental to society, contributing to our safety, security, and comfort [1].
In high risk, fast paced environments such as the military, healthcare, and aviation,
successful outcomes depend not only on the knowledge, skills, and abilities required
for individual task performance, but also on the team competencies that enable
members to interact interdependently in an effective way; commonly referred to as
teamwork [2]. Thus, team members must display both individual expertise (taskwork)
and an expertise in teamwork [3]. Failure in these domains is often the result of poor
teamwork skills such as communication [4] and can have disastrous consequences.
Therefore, there is a compelling need for theoretically underpinned and empirically
tested interventions to improve teamwork competencies [3].

Team development interventions generally fall within the categories of either team
building (TB) or team training (TT). The principal aim of TB is to enhance interper-
sonal relations and social interactions [5], utilizing strategies such as goal setting,
interpersonal relationship management, role clarification, and problem solving [6].
Conversely, TT adopts a more formal and systematic approach to improving specific
team competencies such as communication or coordination. Common, empirically
supported, methods include team self-correction; the diagnosis and correction of team
problems [7] and team coordination and adaptability training; a focus on training the
skills underlying effective coordination [8].

Meta-analytic evidence demonstrates that TB, particularly goal setting and role
clarification, can improve interpersonal relations and team affective outcomes [5].
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Leadership training has been found to improve leader capabilities and contribute to a
host of positive outcomes for followers, teams, and organizations [9]. Even the
application of relatively simple, low-cost team development interventions has been
found to be effective; for example, team debriefs have been shown to improve team
performance by approximately 25% [10]. Most significant is the consistent finding that
TT improves teamwork and team performance in medical [11], organizational [12], and
military contexts [13]. On average, TT has a greater impact on team cognitive, process,
and performance outcomes than TB [14].

Whilst there is strong empirical support for TT, the practice of TT is extremely
broad, encompassing a range of learning strategies, methods and teamwork compe-
tencies [15]. The means by which TT programs are delivered has been found to be a
significant moderator of effectiveness [12, 16]. These include: (1) didactic education or
information-based methods, (2) demonstration-based methods, (3) simulation training,
and (4) team reviews or debriefs [12, 16].

1.1 Didactic Methods

Didactic methods represent the most basic approach to training teamwork competencies
and are widely utilized due to the convenience and low cost of implementation [17].
Training content is provided to team members via PowerPoint, lecture, or in computer-
based modules. A good example of such method is the Team Strategies and Tools to
Enhance Performance and Patient Safety (TeamSTEPPS) curriculum which consists of
four didactic modules covering leadership, situation monitoring, mutual support, and
communication [18]. Widespread dissemination of TeamSTEPPS has resulted in sig-
nificant improvements in teamwork skills and performance in numerous healthcare
contexts [19]. However, recent research found TT interventions that targeted didactic
instruction alone did not result in significant improvements in teamwork [12].
Whilst TT interventions using didactic methods as the sole method of delivery may be
ineffective in inducing changes in teamwork behaviors, there may be value in including
them in broader, multimodal TT strategies that also include opportunities to engage in
more active learning [12].

1.2 Demonstration-Based Methods

Demonstration-based methods of delivery are more active forms of learning, providing
opportunities to observe, hear, and sense teamwork competencies by viewing con-
textualized examples. Such methods include the use of videos or behavioral modelling.
Research that utilized a series of case studies highlighting critical aspects of teamwork
found that participants’ declarative knowledge of teamwork skills improved, as did
their proficiency in planning, coordination, and communication [20].

However, demonstration-based methods are not widely utilized, with only 35% of
TT programs reporting demonstration-based activities. This suggests that participants
are expected to display teamwork behaviors without having seen how these desired
behaviors might manifest themselves in a team task [21]. Recommended best practice
for TT is to include video demonstrations in support of the didactic material provided.
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1.3 Simulation-Based Methods

It is widely accepted that the most critical TT methods are practice-based, involving
role play, guided practice, or most frequently, simulation-based training [17]. Previous
reviews found simulation-based activities were adopted in 68% of TT programs [21].
Through experiential activities that require the enactment of various teamwork skills
trainees learn from mistakes and refine their skills in a safe environment [22]. Com-
pared with no intervention, simulation-based training has been found to improve
knowledge, technical skills, and behavioral learning, whilst also demonstrating a
moderately positive effect on patient-related outcomes [23]. Consequently, simulation
is a powerful tool to enhance teamwork [22].

1.4 Debriefs

Debriefs have been defined as a type of meeting in which members discuss, interpret,
and attempt to learn from recent team events [24]. Since being adopted by the military
decades ago, debriefs are widely employed in medical, fire, aviation, education, and a
variety of organizational environments as a means of team development [24]. A meta-
analysis of 31 studies provides robust evidence for the effectiveness of team debriefs,
finding that debriefs improved performance by approximately 25% [10]. In order to
have the greatest impact on teamwork and performance, debriefs should involve active
self-learning, a developmental intent, focus on specific events, and include multiple
information sources [10].

Evidently, TT works but is most effective when the adopted approach includes
appropriate instructional strategies, simulation of teamwork activities, and team
debriefs [22]. However, reviews of TT consistently find that the literature is plagued
with poorly designed studies, many of which lack control groups [22, 25]. The majority
of studies fail to describe the content of TT interventions in detail [26] or are specific to
the context in which they are administered [27]. Therefore, to advance and evaluate
knowledge on the science of team development, more robust experimental designs
employing multimethod, domain-agnostic interventions are required.

The overall objective of the present study was to examine the impact of a domain-
agnostic TT intervention on teamwork behaviors as scored by expert informant-raters.
It was hypothesized that teams receiving the TT intervention would demonstrate a
greater improvement in observer-rated teamwork behaviors than teams in the control
condition who received no such training.

2 Method

2.1 Participants

Eight newly formed teams of five, randomly allocated participants took part in the
present research. Four teams were randomly assigned to the experimental condition
(TT intervention), and four teams were randomly assigned to the no-training control
condition. Participants (n = 40, male = 13, female = 27) were recruited from a large
university in the United Kingdom and were aged between 18 and 54 years
(Mage = 23.68, SD = 8.36).
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The research laboratory utilized is affiliated with the British military, thus only
Commonwealth nationals were eligible to participate. Furthermore, due to the nature of
the tasks, participants were excluded if English was not their first language, they had
been a member of the military or had previously received teamwork training.

2.2 Procedure

The research took place in a submarine control room simulator designed and built by
the research team [28]. The simulator comprised of a network of workstations running
Dangerous Waters, a naval warfare simulation. Upon arrival to the simulator partici-
pants were randomly allocated to one of the following team roles: Target Motion
Analysis 1 or 2 (TMA1, TMA2), Coordinator (team leader), Sonar Operator 1 or 2
(SO1, SO2). Participants received individual training for their assigned role that
included a tutorial and opportunity to interact with Dangerous Waters. An assessment
of each operator’s competence was undertaken to ensure sufficient knowledge had been
acquired to adequately perform the role.

Following a short break, participants completed a submarine command and control
scenario as a team. This 20-min task required sonar operators to designate and classify
contacts and generate speed and course estimates. The TMA operators were required to
plot the estimated behavior of all contacts, whilst the coordinator managed effective
transfer of information. Teamwork behaviors were measured throughout by two
observers, and team performance was assessed upon conclusion of the scenario.

The four teams allocated to the experimental condition then received the TT
intervention, whilst four teams allocated to the control condition undertook a series of
tasks, as individuals, that were matched for both time and cognitive load. This part of
the experiment lasted approximately ninety minutes and is detailed further below.

All teams then completed a second submarine command and control scenario where
positions, speeds, etc. of contacts was different. Presentation of the two scenarios was
counterbalanced across teams to avoid scenario practice effects. Finally, an experi-
mental debrief was delivered to all participants to provide further details on the nature
of the research. The research design is illustrated below in Fig. 1.

Fig. 1. Diagrammatic representation of study design
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2.3 Intervention

In line with the aforementioned recommendations a TT intervention consisting of a
simulation, education about teamwork, and team debriefs was employed. Table 1
provides an overview and comparison of both experimental and control conditions.

Simulation. To isolate the measurement and development of teamwork, it is important
to separate taskwork competencies from teamwork training where possible. Therefore,
the present research sought to deliver a domain-agnostic simulation that was not reliant
upon trained taskwork competencies. To that end, a task was designed that required
participants to solve anagrams (similar to processing data in the submarine roles), share
information across the team (as required in the command and control task), before
working collaboratively to link solved anagrams and construct three sentences

Table 1. Overview of both experimental and control conditions

Time
(min)

Experimental: team training Control: no training

20 Simulation 1, team anagram task
Participants solved anagrams and shared
these with the team to construct three
sentences. Information was distributed
amongst the team. The coordinator made
sense of the information and constructed
all sentences. A team score was awarded

Individual anagram task 1
The same words and sentences were
used as the experimental condition, but
individual operators had all the
information needed to complete the task
individually. All participants worked
alone on this task and received
individual scores

20 Teamwork video
An educational video provided an
overview of the Big Five model of
teamwork. Content included definitions
and examples of each of the associated
behaviors

Submarine video
Participants watched a 20-min excerpt of
a documentary about nuclear submarines

15 Experimenter-led debrief
The team participated in a debrief that
reviewed teamwork, focusing on the Big
Five behaviors and goals for
improvement

Anagram solving tutorial
Participants watched a video that
provided advice and helpful tips to
improve their individual anagram
solving ability

20 Simulation 2, team anagram task
Teams completed a second anagram task
with different words and sentences

Individual anagram task 2
Participants completed a second
anagram task with different words and
sentences

15 Coordinator-led debrief
The coordinator led a debrief following a
similar format to that led by the
experimenter. Goals were set in relation
to the forthcoming submarine scenario

Reflection
Participants completed a worksheet with
a number of questions that asked them to
reflect on their anagram solving skills
and performance over the two tasks
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(analogous to the creation of a tactical picture). Sentences were linked by one final
solution that teams were required to work together to determine. Figures 2 and 3
provide an example of team member and coordinator computer interfaces.

Education. Teams were shown a 20-min video based on the widely utilized Big Five
model of teamwork which proposes five factors that are critical to enabling teams to
coordinate effectively; leadership, backup behavior (BuB), mutual performance mon-
itoring (MPM), adaptability, and team orientation [29]. These constructs are, in turn,
facilitated by three coordinating mechanisms; shared mental models (SMM), closed-
loop communication, and mutual trust. This model has been widely adopted in
healthcare, informing the development of the TeamSTEPPS program [19]. The edu-
cation video introduced and defined each of the big five and coordinating mechanisms
and provided pertinent examples of these behaviors during a team task.

Debrief. Debriefs are thought to improve team performance through the provision of
feedback, observational learning, and use of goal setting [30]. As such, the debriefs
delivered in the present research included (a) provision of feedback from the lead
author, an experienced Performance Psychologist, (b) observations and reflections from
all team members, (c) identification of goals for improvement to be implemented in the
team task that followed. As the educational component was based on the Big Five
model, the debrief facilitated discussion around the eight teamwork competencies,
identifying positive instances of such behaviors, and instances where these behaviors
could have been utilized to greater effect. The first debrief was led by the first author
and the second was led by the assigned coordinator.

2.4 Control

To ensure cognitive matching, teams allocated to the control condition were required to
complete the same anagram task as those in the experimental condition. However,
participants received all 48 anagrams that, in the experimental condition, were dis-
tributed amongst team members. Control participants were required to solve all ana-
grams, collate the three sentences and determine the final solution individually.

Fig. 2. Team member anagram screen
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Upon completion of the anagram task teams watched a 20-min video about naval
submarines. The video made no reference to teamwork, or the specific roles required of
the participants. In place of the first debrief teams in the control condition watched a
video of strategies to solve anagrams. Participants then completed a second anagram
task with different words and solutions, again counterbalanced, before completing a
written reflection on their performance in the anagram tasks. There was no interaction
between team members throughout the 90-min period of the control condition.

2.5 Measures

A common criticism directed at the measurement of teamwork is that there is an
overreliance on self-report measures [31]. Therefore, based on best practice recom-
mendations [32] the research team developed a unique observational measure of the
Big Five model of teamwork, grounded in the original behavioral definitions proposed
by Salas et al. [29]. During performance of the command and control scenarios
observers rated the frequency with which behaviors related to each of the Big Five and
coordinating mechanisms were displayed. All items were selected as a result of a
thorough literature review which provided a concise definition of each teamwork
construct and the behaviors that would typically be observed. For example, one
leadership item was, ‘Direction provided by designated leader’. Shared mental models
was assessed via the item, ‘Task information is shared’. Sixteen behavioral markers
(two for each of the big five and coordinating mechanisms) were tallied by two
observers with extensive experience of working with teams.

3 Results

Table 2 provides the maximum and mean of all scores for the eight teamwork
behaviors subsumed within the Big Five framework. Eight teams were observed on two
occasions (pre- and post-intervention), resulting in a total of 16 observations.

Fig. 3. Coordinator anagram screen
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Given the limited sample size it was not possible to run statistical tests of signif-
icance on the data. Instead, the change in teamwork observation scores was calculated
for all teams by subtracting the pre-intervention rating from the post-intervention rat-
ing. The mean interrater agreement between observers across all observations was 0.81,
p < 0.01, therefore the average of both raters’ scores was taken.

Figure 4 illustrates the mean change in score across the eight teamwork behaviors
for the experimental and control teams. Other than trust, all aspects of teamwork
increased pre- to post-intervention. Experimental teams demonstrated a greater
improvement in all teamwork skills other than adaptability and MPM. The greatest
improvement was evident in experimental teams’ SMM.

Figure 5 illustrates the difference in scores for all teamwork skills pre- to post-
intervention. Teams are represented by the NATO phonetic alphabet, alternating in
letter for experimental versus control conditions. Experimental teams are displayed in
varying shades of blue, and control teams in varying shades of orange. Although most
teams demonstrated an improvement in teamwork from pre- to post-intervention, this
change was generally greater in the experimental teams.

Table 2. Means and standard deviations of all teamwork scores

Max. Mean SD. Mean E. Mean C.

Trust Mistake admitted 12 4.06 3.22 3.5 6
Help requested 18 10.19 3.63 11.25 10.25

SMM Task related elements 56 29.81 11.9 35.25 34.75
Time constraints 9.5 0.81 2.38 3.13 0

Communication Information 15 8.56 3.9 8.63 11.5
Acknowledge comm. 32 20.63 7.53 21.5 26.5

Adaptability Reports of change 5 2.03 1.8 3.5 3.75
Alternate strategies 12 2.75 2.9 1.63 6

BuB Reallocation tasks 6 1.47 1.6 2.63 1.5
Support provision 14 7.06 3.42 9.38 8

MPM Mistake identification 11 3.69 3.05 4 4
Team member check 34 21.78 7.17 20.75 24

Leadership Goal setting 19 10.03 4.42 13.38 9.75
Feedback 19 8.28 5.43 8.63 9.75

Team orientation Competitive behavior 27.5 9.09 8.44 −4.13 -4
Inhibiting actions 9 2.31 2.43 −2.88 −1.75

NB. Shared mental models (SMM), Backup behavior (BuB), Mutual performance
monitoring (MPM), Experimental teams (E.), Control teams (C.)
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Fig. 4. Comparison of mean differences pre- to post-intervention

Fig. 5. Difference in all team scores pre- and post-intervention
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4 Discussion

The present research sought to determine whether a novel, domain-agnostic TT
intervention would improve the teamwork behaviors of newly formed teams. The
results provide preliminary evidence to support the application of this type of multi-
modal TT intervention, with experimental teams demonstrating an increase in all
teamwork behaviors. It was expected that the teamwork of most teams would improve
across the two team tasks as team and task familiarity increased, however there was a
tendency for experimental teams to improve their teamwork behaviors to a greater
extent than control teams. The findings add to the existing body of literature that has
consistently demonstrated the effectiveness of TT interventions in improving teamwork
behaviors; particularly the use of experiential simulations that enable members to
practice teamwork skills [3, 11, 12, 22].

The most pronounced findings were the reduced levels of mutual trust displayed by
a number of control teams from pre- to post-intervention, and the increase in use of
SMM by experimental teams. These findings are particularly noteworthy because both
trust and SMMs have been found to be fundamental to team effectiveness [33, 34].
Indeed, higher levels of trust enable greater information exchange, which in turn
facilitates the development of SMMs [33]. It could be surmised, therefore, that the
lower levels trust demonstrated by teams who had not received the TT intervention
impeded the development of SMMs relative to the experimental teams. Furthermore,
whilst it is not possible to separate out the effect of the various components of the
intervention, it is reasonable to believe that participation in debriefs and goal setting
contributed to the greater development of SMMs in the experimental teams [30].

Interestingly, control teams appeared to increase MPM more than experimental
teams. Although Salas [29] regards monitoring as a positive teamwork behavior,
previous research has found an inverse relationship between trust and monitoring, in
that teams with lower levels of trust report higher levels of monitoring behavior [35].
Therefore, control teams may have been checking each other’s work more because they
had lower levels of trust in their team members’ competence and ability.

Whilst the observer-rated frequency counts appeared to yield some interesting data
in relation to the various teamwork behaviors, the difference in means across these
behaviors must be emphasized. Information that was exchanged in relation to the task
resulted in higher SMM ratings, and the coordinator being able to see duplicate screens
of all operators would have likely inflated the team member checking element of MPM
ratings. Conversely, only a single manipulation (e.g., turning off operator monitors)
required teams to adapt, thus leading to a lower rating of both behaviors pertaining to
adaptability. The number of opportunities to rate the various teamwork behaviors
throughout the task was unequal, thus would need to be addressed in further validation
of this type of measure. Indeed, this is a limitation of the measurement approach
adopted.

Further limitations include the modest sample size. A greater number of teams will
be recruited in due course to provide appropriate statistical power to conduct parametric
analyses on the data. Task performance data will also be collected in order to analyze
the extent to which teamwork behaviors are associated with team task performance.
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Finally, given the small sample size, and use of novice, student participants in a low-
fidelity simulator, it is difficult to make any broad generalizations about the applica-
bility of the results. Therefore, future research would be well served to implement the
TT intervention designed with a variety of teams in a field-based setting. This would
provide invaluable data about the efficacy of domain-agnostic interventions in a more
naturalistic setting. It would also be insightful for future research endeavors to examine
the relative effects of each different element of the intervention, particularly the novel,
anagram simulation.

4.1 Conclusion

The results presented herein provide initial support for the efficacy of a novel TT
intervention that includes simulation, education, and debriefing. The value of such
intervention is that it is straightforward to administer with a range of different teams,
regardless of the taskwork required of team members. This is because the intervention
trains core teamwork competencies that are transportable [29]. However, further
research is required before more definite conclusions can be drawn.
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Abstract. This study validates the employee engagement framework of the
impact of training and development, digital capability, workplace spirituality,
and reward and recognition on the employee engagement in the Saudi Arabian
public healthcare. This research used a questionnaire to collect data from 235
employees in healthcare sector. Having used multivariate analyses, such as
exploratory factor analysis, confirmatory factor analysis, and structural equation
modelling to analyze the data collected, it was found that digital capability and
workplace spirituality significantly contributed to employee engagement in Saudi
Arabian healthcare sector. In addition, it was also found that job satisfaction
partially mediate the relationships between digital capability and employee
engagement, as well as workplace spirituality and employee engagement.

Keywords: Employee engagement � Human resource � Development �
Digital capability � Workplace spirituality � Job satisfaction

1 Introduction

With the views that organizations can leverage on employee engagement for positive
outcomes, such as increase in patient safety, higher employee retention, greater patient
satisfaction, improve in financial performance, et cetera; employee engagement has
grown in popularity and acceptance by several organizations, including those in the
healthcare sector [1, 2]. Amid this popularity and acceptance of employee engagement,
several factors that could contribute to it (employee engagement) have been developed
and used extensively by various researchers. However, it is becoming increasingly
apparent that recently coined factors into this area of study, such as digital capability
and workplace spirituality [3, 4], are constantly ignored when validating a model to
measure employee engagement. On this basis, it is imperative to measure the level of
these factors, together with other prominent factors, like training and development, and
reward and recognition, within the healthcare sector.

While the much-touted benefits of employee engagement are well reported in the
academic literature, the importance of this managerial tool is underreported in the
healthcare sector, even though creating engagement culture is truer in this sector than the
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other sectors. Also in the face of cost pressure, healthcare sector is constantly mandated
to attract and retain competent clinical, professional, and technical talent [5]. Mean-
while, several studies have developed and validated model for measuring employee
engagement. For example, Wiley et al. [2] developed and validated a global employee
engagement model; Imandin, Bisschoff and Botha [6] validated a model to measure
employee engagement; Witemeyer [7] validated instrument for employee engagement;
Nienaber and Martins [8] validated a scale for measuring employee engagement in the
context of South Africa. Since healthcare sector is a technology driven sector and where
workplace spirituality play an important role in getting employees engaged [8]; also,
there is no existence of consistently-accepted conceptualization of the construct, par-
ticularly in the healthcare sector [7]. On this basis, the researchers have set out to
develop and validate an appropriate model to measure employee engagement in the
healthcare sector. Although there is a myriad of studies on validating factors that could
contribute to employee engagement, none of which has incorporated digital capability
and workplace spirituality, as well as using job satisfaction as mediator while devel-
oping and validating constructs for employee engagement in the healthcare sector.

2 Literature Review

Employee engagement is related to employee-organization alignment, whereby
employees are committed to their jobs and organizations, willing to advocate the benefits
for working in organizations, show satisfaction with their jobs, and feeling pride for
working in the organizations [9]. Employee engagement is also related to positive attitude
of employees towards the values of organization [10]. This concept is key to healthcare
sector to reduce labour turnover, increase workers’ productivity and retention, patient
safety, and greater patient satisfaction. There are several factors that contribute to
employee engagement that include training and development [11], digital capabilities [3],
workplace spirituality [12], and job satisfaction [13], reward and recognition [14–16].
Following this, conceptual framework is presented, and hypotheses are developed.

2.1 Training and Development and Employee Engagement

Training and development has been proven to be key element to enhance employee
engagement [17]. As stated by Nawaz, Hassan, Hassan, Shaukat and Asadullah [18],
employees are able to acquire technical skills, solid knowledge, and interpersonal skills
in the training process; thus, employees with these skills and knowledge are able to
carry out their jobs efficiently and effectively at workplace, leading to engagement. In
contrast, lack of training and development programmes could lead to less engagement
and performance [18]. In addition, training and development is also used to sharpen
thinking ability and creativity of employees to take better decision, become more
productive, get the most from the abilities of their employees, and prepare them to carry
out their jobs as desired [19]. Therefore, it is generally believed that training and
development has capacity to increase, to some degree, employee engagement, and
subsequently organizational performance [20].

H1: Training and development is positively associated with employee engagement.
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2.2 Digital Capability and Employee Engagement

Digital capabilities has been defined by JISC [21] as those capabilities that are required
for living, learning, and working in a digital environment. Also referred to as digital
literacies, digital capabilities can be grouped into six main areas: information, media,
and data literacy; creation, scholarship, and innovation; communication, participation,
and collaboration; learning and personal/professional development; digital identity and
wellbeing; and Information and communications technology proficiency. Organizations
with right strategies on digital capabilities perform better and have more engaged
employees [22]. Due to digital capability, the world of information useful in getting
employee engaged are made available at their fingertips, since employee can now
collaborate with other colleagues across the globe and solve problems together [4, 22].

H2: Digital capability is positively associated with Employee Engagement.

2.3 Workplace Spirituality and Employee Engagement

Workplace spirituality is another important factor capable of impacting employee
engagement as noticed in the literature. Kinjerski and Skrypnek [23] define workplace
spirituality as “the experience of employees who are passionate about and energized by
their work, find meaning and purpose in their work, feel that they can express their
complete selves at work, and feel connected to those with whom they work.” As argued
by Kinjerski and Skrypnek [23], exhibition of spirituality in an organization “create an
environment where integration of the personal and professional selves are possible,
engaging the whole person in the work process.” According to Devendhiran and
Wesley [12], workplace spirituality is not to promote a particular ideological system at
work, but it is to create a culture that recognizes employees’ spirit at work. Thus,
including this factor in this study is expected to provide result on the impact of
workplace spirituality on employee engagement in a context like Saudi Arabia.

H3: Workplace spirituality is positively associated with Employee Engagement.

2.4 Reward and Recognition and Employee Engagement

Reward and recognition has been identified as an important contributor to employee
engagement. Reward and recognition are motivational tools to fuel the employees’
desire to excel, exceed expectations, enhance team success, build their self-esteem, and
get them engaged. Reward and recognition cover both intrinsic and extrinsic aspects,
including team incentives, profit sharing, stock ownership, pay, promotion, praise, and
recognition [15]. They also show a greater understanding of their works and objectives,
and they are more likely to be engaged in their respective work [24]. Several studies,
such as the studies of Presbitero [14], Soliman and Wahba [25] and Taneja et al. [26],
have shown that reward and recognition are related to employee engagement in various
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organizational settings. Cooper-Thomas et al. [27] also show that reward and recog-
nition are related to employee engagement.

H4: Reward and recognition is positively associated with Employee Engagement.

2.5 Job Satisfaction and Employee Engagement

Finally, job satisfaction is another factor which has been identified in the literature as
having positive effect on employee engagement [13]. The more the organization is
committed in taking care of its employees’ needs and values, the more employees
satisfied with their jobs and the more they become engaged [28, 29]. Abraham [28]
notes that only satisfied employees through high quality support services and policies
would become engaged with their works; as such, loyal, satisfied, and productive
employees would create value. Since job satisfaction is a key to employee engagement,
and given that the government of Saudi Arabia is doing everything possible to ensure
job satisfaction at the healthcare sector; the researcher has deemed it fit to investigate
the impact of job satisfaction on the employee engagement in the Saudi Arabian
healthcare sector [30]. Meanwhile, the below Fig. 1 represents a conceptual framework
that was developed to guide this study on the model for measuring employee
engagement in the healthcare sector.

H5: Job satisfaction mediate the relationships between other factors and Employee
Engagement

3 Methodology

3.1 Research Design, Population, and Sample Size

This study adopts quantitative research design in its quest to validate a model for
measuring employee engagement in healthcare sector. By so doing, the study has
followed a way of cross-sectional and correlational. In addition, the researchers have
used purposive sampling to draw data from the employees who are currently working
in the healthcare sector in Saudi Arabia. According to Collins et al. [31], and Teddlie
and Yu [32], purposive sampling is a sample selection procedure used for choosing
settings or groups that are professional on a specific area of study. Moreover, the study’
population are health workers in the Saudi Arabia. In the same vein, data were collected

Fig. 1. Conceptual framework
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from a sample of 235 health workers using purposive sampling technique. Before
embarking on analyzing the data collected, data were screened for possible unengaged
responses, missing data, and outliers; but no response was deleted in the process,
representing 100% response rate. Hence, the entire data collected were used for this
study and this was achieved due to several callbacks and follow-up by the researchers
on the respondents. As expected, a high rate of response is likely if questionnaire is
used to solicit respondents’ views, according to [33].

3.2 The Questionnaire and Variables Measurement

A research instrument – survey questionnaire – was developed with closed ended
questions on a 5-point Likert scale. The questionnaire developed was later translated
from English to Arabic on a back to back basis, since the study’s respondents are
Arabic speakers. The researchers developed questionnaire after reviewing existing
literature on the employee engagement and other variables. Various items in the
questionnaire used for this study were adapted from various past studies [34, 40],
training and development [14, 25, 36], digital capability [37], workplace spirituality
[38], reward and recognition [25], and job satisfaction [16, 36, 39]. While questionnaire
can be open ended or close ended, the researchers have adopted the later as a result of
the fact that the present study intends to analyze the extent of agreement or dis-
agreement with the various close ended questions in the developed questionnaire.

On validity and reliability of the instrument of this study, the questionnaire
developed was validated through the development of scales and then sending it to
experts in this field; as such, the comments received were considered and incorporated
before subjecting the instrument developed for data collection. Similarly, Cronbach’s
(a) was used in measuring reliability for this study. All the values obtained are well
above the benchmark of 0.7; specifically, workplace spirituality (0.895), reward and
recognition (0.900), digital capability (0.865), employee engagement (0.833), training
and development (0.812), job satisfaction (0.873). The results of the reliability tests are
reported in Table 1 below.

Table 1. Reliability test

S/N Variable Number of item Cronbach’s alpha

1 Workplace spirituality 6 0.895
2 Reward and recognition 5 0.900
3 Digital capability 4 0.865
4 Employee engagement 5 0.833
5 Training and development 5 0.812
6 Job satisfaction 3 0.873
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4 Analysis and Findings

As mentioned, questionnaires were used to collect data from 235 health workers from
Saudi Arabia. Of the 235 health workers that participated in this study, 70.6% of them
are male and 27.4% are female. Regarding the age group of the respondents, about 46%
of the total respondents belong to 31–40 age group, approximately 33% are in 41–50
age group, 11.1% are within the age group of 20–30, 8.5% are in age group of 51–60,
while only one respondents is above 60 years age group with less than 1%. This
suggests that majority of the healthcare workers in Saudi Arabia are within the age
group of 31–40 and 41–50. In terms of the respondents’ professional experience, 26.8
have been working in healthcare sector for the past 21 and above years, 32.4% indi-
cated that they have been working in this sector for the past 11–15 years, 21% have
been working here for the past 16–20 years, 20.9% have been working in this sector for
the past 6–10 years, and 6.8% have been working in this sector since about one to five
years. Moving to the respondents’ educational level, approximately 43% of them are
degree holders, more than 31% diploma holders, almost 18.7% are post-graduate
degree holders, and 6.4% are non-graduate.

4.1 Exploratory Factor Analysis

With this analysis, the researchers was able to reduce 48 items in the research
instrument to 28 items. To prepare the data for this and subsequent analyses, data
cleaning, test for normality using skewness and kurtosis, sample adequacy and
sphericity using Kaiser-Meyer-Olkin (KMO) [42], and Bartlett’s test were performed
on the data collected. Afterwards, Principal Components Analysis (PCA), based on
Varimax orthogonal rotation, was used when performing exploratory factor analysis by
the researchers. Following the Kaiser’s [42] recommendation, a cut-off point was
determined. Additionally, the proper values of the anti-image matrix main diagonal are
all above the benchmark of 0.500, suggesting that there is no multi-collinearity issue.
As shown in Table 2, the Kaiser-Meyer-Olkin (KMO) test which assesses sample
fitness is adequate 0.888; also, the values obtained from Bartlett test of Sphericity
(X2 = 4291.623, df = 378, p-value = 0.000) indicate a good correlations between the
variables. Similarly, the amount of variance each variable shares with the other vari-
ables, as measured by communalities, are not highly compromised, majority of which
are above 0.70. After cleaning and ensuring the suitability of the data collected, six
factors, as reported in Table 2 below, were extracted and renamed in accordance with
variables in the research instrument (questionnaire) and existing literature. These fac-
tors explained accumulated variance of 69.60% with eigenvalue greater than 1.0 (4.24,
4.13, 3.20, 2.85, 2.59, and 2.47%).
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4.2 Confirmatory Factor Analysis

In addition to exploratory factor analysis, Confirmatory Factor Analysis (CFA) was
performed to assess and develop measurement model to specify how well the measured
variables come together to represent latent variables (i.e. constructs). All the six latent
variables generated during the exploratory factor analysis are retained after CFA; and
none of the observed (items) was eliminated during this analysis. While carrying out
this analysis, the initial model failed to meet the model fit criteria; as a result, model
improvement was embarked upon using modification indices. As such, some of the
errors were covariate, since it is likely for the measurement variables that are associated
with correlated error terms to share something in common, according to Ho [41]. Upon

Table 2. Rotated component matrix

Factor
1 2 3 4 5

Workplace_Spirituality4 0.819
Workplace_Spirituality3 0.815
Workplace_Spirituality5 0.790
Workplace_Spirituality2 0.722
Workplace_Spirituality7 0.691
Workplace_Spirituality8 0.633
Reward_Recognition2 0.863
Reward_Recognition3 0.838
Reward_Recognition1 0.805
Reward_Recognition5 0.779
Reward_Recognition4 0.773
Digital_Capability3 0.812
Digital_Capability2 0.774
Digital_Capability4 0.774
Digital_Capability5 0.726
Engagement1 0.763
Engagement3 0.701
Engagement2 0.675
Engagement9 0.615
Engagement8 0.593
Training2 0.813
Training3 0.774
Training4 0.565
Training1 0.537
Training5 0.504
Job_Satisfaction1
Job_Satisfaction3
Job_Satisfaction2
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model improvement, the model indices (Comparative Fit Index (CFI), relative Chi-
square, Root Mean Square Error of Approximation (RMSEA), and incremental fit
index) suggest that model fit criteria are met. Figure 2 below presents the outcome of
CFA. Moreover, other measures, such as Construct Reliability (CR), Average Variance
Extracted (AVE), convergent and divergent validities, and common methods bias, are
also conducted and none of them violated existing protocol and benchmark.

4.3 Structural Equation Modelling (SEM)

Structural equation modelling was performed to determine the relationships between
variables (training and development and employee engagement, digital capability and

Fig. 2. Measurement model (confirmatory factor analysis)
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employee engagement, workplace spirituality and employee engagement, and reward
and recognition and employee engagement). As shown in Table 3 and Fig. 3, digital
capability (b = 0.168, p < 0.05), workplace spirituality (b = 0.737, p < 0.05), are
positively and significantly related to employee engagement. Whereas, training and
development (b = −0.081, p > 0.05) and reward and recognition (b = −0.011,
p > 0.05) are negatively and insignificantly related to employee engagement. The
findings indicate that digital capability and workplace spirituality are important con-
tributors to employee engagement in the healthcare sector.

4.4 Mediating Effect (Job Satisfaction)

One of the preconditions when testing mediating effect on the relationships between
variables is that such relationships should be significant. As such, the focus here are on
the relationships between digital capability and employee engagement, as well as
between workplace spirituality and employee engagement when job satisfaction was
introduced as mediating variables. Recently, we have reported that these relationships
are significant. Therefore, the results of mediating effect of job satisfaction show that
the relationships between these variables are partially mediated, since the relationship
between digital capability and employee engagement, and between workplace spiri-
tuality and employee engagement are still positive and significant. Meanwhile, training
and development, workplace spirituality, and reward and recognition are all positively
and significantly related to job satisfaction. In addition, job satisfaction is positively
and significantly related to employee engagement. These findings are presented in
Fig. 4 and Table 4 below.

Table 3. Regression weights

Estimate S.E. C.R. P

ENGAGEMENT ← TRAININGDEV −0.081 0.074 −1.095 0.274
ENGAGEMENT ← DIGITALCAP 0.168 0.036 4.706 ***
ENGAGEMENT ← SPIRITUALITY 0.737 0.041 17.958 ***
ENGAGEMENT ← REWARD −0.011 0.023 −0.488 0.625

Fig. 3. Structural model
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5 Discussion and Conclusion

This study validates the employee engagement framework on the impact of training and
development, digital capability, workplace spirituality, and reward and recognition on
the employee engagement in the Saudi Arabian public healthcare. It also investigate the
above relationships when job satisfaction was introduced as mediating variable. The
result shows that digital capability is positively and significantly related to employee
engagement in the healthcare sector in Saudi Arabia. This finding supports the argu-
ment that organization with right strategies on digital capabilities would perform better
and have more engaged employees than their counterpart [22]. Similarly, it was also
found that workplace spirituality is positively and significantly related to employee
engagement in the healthcare sector in Saudi Arabia. This result supports the study of
Saks [4] and Kinjerski and Skrypnek [23].

However, it was also found that training and development and reward and recog-
nition are negatively and significantly related to employee engagement in the health-
care sector. These findings contradict the findings of Sendawula et al. [20] but
contradicts the fining of Cooper-Thomas et al. [27]. Besides, job satisfaction partially
mediate the relationship between digital capability and employee engagement, as well
as the relationship between workplace spirituality and employee engagement. Based on
the above findings, the researchers have failed to reject two out of the stated hypotheses

Fig. 4. Testing job satisfaction as a mediator digital capability and employee engagement, and
between workplace spirituality and employee engagement

Table 4. Regression weights

Estimate S.E. C.R. P

JOBSATIS ← TRAININGDEV 0.769 0.187 4.102 ***
JOBSATIS ← DIGITALCAP −0.152 0.090 −1.684 0.092
JOBSATIS ← SPIRITUALITY 0.698 0.104 6.723 ***
JOBSATIS ← REWARD 0.403 0.058 6.903 ***
ENGAGEMENT ← TRAININGDEV −0.209 0.070 −3.003 0.003
ENGAGEMENT ← DIGITALCAP 0.194 0.033 5.933 ***
ENGAGEMENT ← SPIRITUALITY 0.621 0.041 15.268 ***
ENGAGEMENT ← REWARD −0.078 0.023 −3.409 ***
ENGAGEMENT ← JOBSATIS 0.166 0.023 7.095 ***
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that digital capability is positively associated with employee engagement, and that
workplace spirituality is positively associated with employee engagement. Whereas,
other two hypotheses are rejected: training and development is positively associated
with employee engagement, reward and recognition is positively associated with
employee engagement. We can also conclude that job satisfaction mediate only the
relationship between digital capability and employee engagement, and the relationship
between workplace spirituality and employee engagement. Overall, this study has
validated the employee engagement framework on the impact of training and devel-
opment, digital capability, workplace spirituality, and reward and recognition on the
employee engagement in the Saudi Arabian public healthcare.
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Abstract. The present work suggests that the empowerment of each employee,
making them sufficiently responsible, aware and with the capacity and authority
to act on the deviations, will cause the risk management to achieve the desired
results. Also discussed in this paper is the fact that, by placing the employee in a
position to act with authority, there is, on his part, a vertical upward displace-
ment along the Maslow pyramid. Therefore, it is observed that, as the employee
ascends the scale, he begins to behave more actively, moving vertically
downwards in the accident prevention pyramid, passing as a passive actor, at the
risk of undergo an accident, to an attentive agent in the identification of devi-
ations and acting on them, avoiding the evolution of the events along the
sequence deviation, incident, near-accident, non-serious accident, serious acci-
dent. conditions before companies can efficiently collaborate in investigations.

Keywords: Employee empowerment � Maslow pyramid �
Accident events reduction

1 Human Factors and Their Impacts on the Investigation
of Occupational Accidents

Workplace activities involve risks that may be inherent to the task developed or
introduced by worker behaviors. These behaviors developed consciously or uncon-
sciously expose the employee and other company employees to accidents.

The definition of occupational accidents has undergone transformations throughout
the years being associated from events led by deities to events arising of exclusively
natural causes. With industrialization and incorporation of technologies, the typology
of accidents was modified, and the accident rate began to present itself intensely.

Accident as a multifactorial event, social and organizational factors should be
considered in its evaluation [1].

The increasing demands for high productivity often lead the employee to a stressful
situation requiring him to take a stand and actions for which, often, the worker may not
be sufficiently prepared in several aspects including: physical, emotional and capacity
building.
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Employee performance is influenced by many factors such as: physical, work,
organizational and social. These factors can lead to feelings of dissatisfaction, fear,
anguish, unhappiness, with effect on the physical and mental health of the worker.

In a more comprehensive view, the origin of accidents is related to the strategic
decisions adopted by top management [2], type of adopted technology [3], existence of
operational and safety procedures, training adequacy and frequency, relationship with
the community, compliance with the legislation to which it is linked, among others.

In this context, human failure as the cause of accidents is not to be considered the
sole fault of the worker, in a simplistic analysis, without a detailed evaluation of the
whole chain of events that triggered the accident. Despite the evolution of accident
investigations and theories about the causes of accidents, the position adopted by
companies can still be observed, favoring the idea that accidents originate from
employee actions or omissions, resulting from the psychological aspects of employees,
as results of free and conscious choices.

Human factors have a decisive influence on the actions of employees at all hier-
archical levels, in their work environments, defining interactions with each other, with
equipment and facilities, as well as with the management system adopted by the
company, extrapolating the physical boundaries of the organization, influencing and
being influenced by society. Human factors can be considered a set of environmental,
organizational and work factors, and the individual and human characteristics that
influence the behavior in the workplace, being able to affect health and safety.

Such factors should be considered by the company as one way to provide better
results of the interaction between people and their activities, aiming at the efficiency of
the system, security and well-being of the individual [4].

The employee is an integral and interdependent part of the production system and
should be considered the company’s human capital [5]. Due to this situation, organi-
zations must continually seek to improve working conditions and employee satisfac-
tion, which in principle and in the short term may represent a cost, in the medium and
long term can result in behavioral gains, security and financial management.

2 Motivation, Accident Prevention and Cost Models

In 1943 researcher Maslow [6] proposed that each individual presents a set of needs to
achieve satisfaction, whether personal, social or professional, and these needs,
according to the motivational theory, are the psychological factors that drive actions.
According to Maslow, needs can be hierarchized into five overlapping levels, char-
acterizing a pyramid-shaped figure, usually called Maslow’s Pyramid or Maslow’s
Hierarchy of Needs (Fig. 1). For Maslow [6], each individual is motivated to seek to
maintain, reach or supplant basic needs, also desiring intellectual and social ascension.

As stated by Maslow [6], each individual is motivated to maintain, reach or sup-
plant basic needs, also desiring intellectual and social ascension.

The needs in ascending order are: physiological, safety, social, esteem and those of
self-realization, being complementary, but mutually excluding. This theory proposes
that human beings seek to satisfy specific needs, these needs being the motivational
factor of the actions of individuals.
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Physiological needs, which correspond to a primary need, are located at the base of
the pyramid, being present in all individuals, and their satiety does not generally require
high criteria or requirements on the part of the claimant. We can describe in this
category physiological, sexual and other needs.

The aspects associated with financial stability, job stability or even insurance
against street violence correspond to Safety needs, which are at a level just above the
physiological needs. Although classified as a secondary need, the need for safety is as
important as the primary need.

Social needs are intended to establish harmonious human relations with harmony.
The individual seeks to feel part of a group, to be a member of a club, to receive
attention, consideration and affection of other members of the social group.

The level immediately above social needs correspond to another secondary need,
called the need for esteem, for which there are two types: the recognition of our abilities
and the recognition of the individual by others. At this level are the needs to feel
dignified, respected by you and by others, prestige, proud and with self-esteem.

At the top of the pyramid lies the need for self-actualization that presents the
highest complexity, requiring, therefore, an immense effort to be achieved.

Not only do needs contribute, but personal factors, as well as physical and eco-
nomic conditions, among others, determine how, why, and how much individual will
move between levels of the pyramid [7].

Thus, individuals act to meet their needs and, once this need is fulfilled, they will
no longer be motivated by it until it returns to manifest itself. The motivation of each
individual, according to Maslow [6], is directed to the lowest level of need if there are
simultaneous demands of different levels. The transition from one level to the next will
occur when the need for the lowest order is met.

Critics of Maslow’s work point out that the harmonization and implementation of
organizational and operational actions to meet the needs presents a reasonable chal-
lenge to companies. Also, due to the inherent difference in behavior of individuals,
organizations may find it difficult to meet very specific demand, and this situation, if
not adequately addressed, is a potential demotivation factor.

Fig. 1. Maslow’s pyramids of needs.
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Throughout the years of 1930 and 1960 several were the studies and statistical
Between 1930 and 1960 there were several studies and statistical surveys on the
accidents occurred in companies. Researchers Heinrich [8], and Bird [9] stand out due
to the representativeness of their work. The study by Heinrich [8], based on more than
75,000 accident reports, found that for approximately 300 unproven injuries, there were
29 mild injuries and one disabling injury. The graphical representation of this relation
originated the figure called Heirinch pyramid (Fig. 2).

These results indicate that actions aimed at reducing the number of accidents should
be directed at prevention, rather than events that result in incapacitating or fatal injuries.
For Heinrich [8], the main cause of accidents is human error, becoming the focus of
accident prevention. However, Heinrich [8] did not consider physiological factors
(malnutrition, diseases, etc.), organizational (excessive pressure, long working hours,
lack of training, etc.) or ergonomic (lighting, ventilation, etc.).

In the 1960s, Bird [9] analyzed events in about 300 companies, encompassing more
than 1.75 million employees and, similarly to Heinrich [8], the 600:30:10:1 ratio
correlates 600 incidents for every 30 accidents with material damages, for every 10
minor personal injuries and for one fatal, severe or incapacitating accident. Using the
same graphing form, the results of Bird [9] resulted in the creation of the Bird Pyramid
(Fig. 3). It is worth noting that Bird [9] expanded the database by covering in the
analysis the events that included damages to the patrimony or to the environment.

Fig. 2. Heinrich’s pyramids of accidents.

Fig. 3. Bird’s pyramids of accidents.
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More recent studies by ConocoPhillips Marine [10] propose a change in the pro-
portion and constitution of the Bird Pyramid [9]. Deviations from activities began to be
considered, composing the lowest level of the pyramid, while the ratio of events to
300,000:3000:30:30:1, which correlates 300,000 deviations for every 3000 incidents
for every 300 accidents involving material damages, for every 30 minor personal
injuries and for one fatal, serious or incapacitating accident (Fig. 4).

Estimating the cost of accidents is often a sensitive issue for companies. The
information is difficult to obtain, and the quantification of losses represents, in some
cases, a great challenge to overcome. The values included in the cost pyramid were
estimated considering a few accidents that involved fatalities in Brazil (Fig. 5). Aspects
such as disability or death compensation, fines, loss of profits, devaluation of shares in
stock exchanges, remediation of environmental impacts, compromise of the company’s
image make up the estimated costs [11–14]. Legislation, whether international, national
or local, also contributes significantly to costs.

Fig. 4. ConocoPhillips Marine pyramids of accidents [10]

Fig. 5. Pyramids of expected cost.
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3 Methodology

The work was developed through a bibliographical research of the models of Maslow
[6], Heinrich [8] and Bird [9], analyzing their structures, seeking to identify correla-
tions between them, in order to elaborate an integrated model.

For the collection of the data of the experts’ perception, semi-structured interviews
were carried out with six professionals in the area of risk management, working in
chemical and oil companies from various regions of Brazil.

Professional experience in the area of risk analysis and management of each
interviewee exceeds 15 years of work in companies considered to be high risk due to
working in severe process conditions such as high pressures, production, handling and
storage of toxic or flammable substances.

The objective of the interviews was to know the perception of the practice of these
professionals regarding deviations, incidents and accidents, seeking to correlate the
motivational conditions, with the actions of accident prevention and estimate the costs
resulting from deviations, incidents and accidents.

The data obtained in the interviews were confronted with the models of Maslow
[6], Heinrich [8], Bird [9] and ConocoPhillips Marine [10]. In a subsequent step, a
model of integrated representation of the motivational characteristics, the relationship
between deviations, incidents and accidents, as well as of the tangible and intangible
costs incurred, was proposed.

The investigation followed the steps described in Fig. 6.

Literature review about the subject

Data collection and interviews with specialists

Data analysis and confrontation of the models of 
Maslow, Heinrich, Bird and ConocoPhillips Marine

Elaboration of the integrated model

Fig. 6. Methodology steps
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4 Analysis and Discussion of Results

Employees are key players in accident prevention because they are generally closer to
sources of risk. Delegating authority and autonomy to question and propose
improvements in working conditions can be an efficient tool in reducing accidents. In
order to do so, it is necessary that the employee be trained continuously in the iden-
tification of possible risks and in the evaluation of the consequences, as well as their
empowerment so that he can carry out these preventive actions without fear of
intimidation, but with the possibility of being contested. If the employee takes an
inappropriate attitude towards his/her action, this situation should be transformed into
learning experience.

From this perspective, the integrated model of Maslow’s pyramid of needs, Con-
ocoPhilips Marine pyramid of accidents prevention [10] and the pyramid of cost
expectations are presented, according to Fig. 7.

In the integrated model the pyramid of accident prevention is presented in inverted
position, between the pyramid of Maslow and the pyramid of expectation of costs, so
that each level of the pyramids is correlated.

The model proposes that when the employee is in the lower levels of the Maslow
pyramid, he may not be adequately motivated to seek the identification of deviations,
allowing the sequence of potentially accident-causing events not to be interrupted. In
this condition, an accident with permanent or fatal injury is more likely to occur,
corresponding to a high cost, both financial and social, in relation to the company’s
image, among other factors.

Still in this perspective, numerous accidents have occurred due to the inadequate
conditioning of the employee’s physical health or inappropriate emotional situations
when he is required to perform his work activities under pressure from the company.
The generation of an environment where the employee can position himself, be

Fig. 7. Integrated model
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evaluated and understood without representing a penalty possibility or other negative
consequence, favors the reduction of accidents.

Employee empowerment enables the employee to move up the Maslow pyramid,
reaching the highest levels, and acting more effectively in order to identify and act on
the deviations.

Earnings are expected in terms of accident reduction, costs and damages to the
company’s image and quantitative and qualitative increases in production. Another
possibility are the gains derived from improving the work environment and interper-
sonal relationships, in a process of continuous and comprehensive evolution.

Continuous training and qualification are important in order to achieve results,
especially in relation to the identification of deviations. The content addressed in the
training should focus on the characteristics of the activities performed, as well as
knowledge regarding job security and processes, as well as in terms of broader subjects,
allowing the employee a holistic view of the activities carried out in the company.

5 Conclusion

The integrated model proposes to correlate the levels of Maslow’s pyramid of needs,
ConocoPhillips Marine pyramids of accidents and the pyramids of expected cost in a
perspective of pointing out that as the employee reaches the highest levels of his needs,
the more active he will be in preventive terms, acting on deviations in a more effective
way, with consequent reduction of accidents and corresponding costs.

The inverted positioning of ConocoPhillips Marine pyramids of accidents allows us
to more clearly represent the outcome of motivated employee actions.
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Abstract. The article presents the analysis of the contemporary concepts of a
manager as a strategic leader based on the scientific publications and the
research conducted in the framework of the research project. The aim of the
project was to identify a correlation between a strategy of the educational
organizations, its processes and the organizational structure. The role of the
leader of the organization as a visionary, initiator and executor of changes was
one of the elements which were analysed. The activities were conducted in the
research group SYDYN.
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1 Introduction

Leadership is the most important factor which decides whether the organization is
successful in the rapidly changing environment. What is the role of the leader, how
does s/he create a vision and a mission, what example does s/he give, which values
does s/he follow, is s/he only a leader or an administrator, does s/he create good
conditions for horizontal and vertical communication, does s/he delegate eagerly
powers and responsibility and if yes, does s/he still feel as a leader or does s/he only
demonstrate a will to implement changes.

Organizations nowadays are influenced by the changeability of the environment
both in the legal and socio-economic aspects. Therefore it becomes very important for
the managers of the organizations to choose an effective method of management. They
must remember that the application of the current management methods requires a
sound assessment and a detailed analysis since their application can be both a source of
successes and disappointments within the organization [1].

The managers are at the head of each organization. Therefore it becomes reasonable
to ask how many of them can be called leaders who are able to implement effectively
the defined strategic aims and to carry the organization through the process of turbulent
changes.

The area of higher education sector which is analysed in this paper is in the period
of transformation which is caused by an introduction of brand new provisions regu-
lating the functioning of higher education institutions in Poland [2]. The legislators in
the new legal provisions significantly increase the powers of a rector who manages a
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public higher education institution. The legal change implies a creation of new internal
regulations which will shape the internal structures of higher education institutions.
Nowadays in the field of higher education the intensive works are being conducted
which aim is to give anew shape to higher education institutions. The success of the
organization will depend on the adopted style of management. Therefore the features of
the rector-leader which will ensure the acceptance of activities among the staff mem-
bers are important. The person leading a higher education institution should work out a
mission and a vision of the organization and to convince the staff to them [3] and by
means of a strategy to define a unity of aims and the direction of operation of a higher
education institution [4]. The higher education institution will be successful if a rector
will be able to create and maintain an internal environment in such a way that the
members of academic community will fully engage in achieving the successes of the
organization.

The paper presents the role which should be played and the features which should
be possessed by the leader of the higher education institution in the light of the process
of strategic management in order to move the institution towards the development, self-
improvement, beating the competitors and achievement of the defined aims [5].

2 Research Method

The research method is based on the detailed analysis of the literature in the field of
leadership thanks to which it was possible to analyse the features of the manager
playing the role of the leader. The paper presents the role of strategic management in a
public higher education institution based on the surveys conducted in national higher
education institutions. The analysis and the deepened case study of leadership and the
strategic management allowed the authors to formulate the final conclusions.

3 Results of Analysis

3.1 Analysis of Leadership Features

Already in the ancient times it was tried to discover both the exceptional and the typical
features in order to be able to select and “appoint” leaders and to shape them [6]. It was
considered that the excellent leaders are born as such- they are charismatic and the
leadership is a scarce skill. It is necessary to remember about the doubts of P.F.
Drucker who states that: “>>manager personality<< or >>the features of the leader<<
do not exist (..). The only feature of character which I noticed among all the best
leaders without any exception was that they lacked or had very little of charisma” [7].
There are different features which are combined with the charisma of the leader such as:
determination, honesty, the knowledge of the branch, desire to be a leader, self-
confidence or high intelligence [8]. A thrilling leader should be fair, kind, talented,
competent, qualified and decision-making. Furthermore a leader is a friendly person
who is able to enter into relations with staff members and to inspire them to hard work.
The researchers of this area underline the following features of the leader: enthusiasm,
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honesty, being demanding combined with being fair and with human feelings, self-
confidence, humility and courage [9].

According to the rule 4E of J. Welch (Energy, Energizer, Edge, Execution) the
leader should be characterized by energy, encouragement to act, the jam (determination
to achieve aims) and orientation on results [10]. The features which distinguish the real
leaders from managers are: charisma, personal example, creation of culture and values,
legend, stardom and trust guarantee [11]. According to Ch. Handy the leader who is
successful must combine the believe in own strengths with a feeling of the justified
doubts and must be the person who loves people but must be able to combine the
activities among people with individual work [12, 13]. The emotional intelligence
which is shaped by self-awareness, self-control, internal motivation, empathy and
social skills [14] make a good leader.

The leaders who lead the organizations should show such features as: global
thinking, an appreciation of cultural differentiation and the building of friendly rela-
tions. The true leader is able to share the leadership shaping himself a common vision
encouraging people to implement it. Aiming at a personal proficiency, s/he encourages
to a constructive dialogue between the members of the managed community [15]. The
leader is the person who is able to foresee particularly the favourable circumstances
which will ensure the clients’ satisfaction and maintaining a competitive gain.

The speed and the accuracy of the decisions together with the rationality and
consequence in actions are the features of the leader [16]. The effective leader thinks in
the long-term and that is why formulates the ambitious aims and wants to achieve them
by inspiring others with a common vision. The fact that s/he is a convincing speaker
who is willingly listened by others helps him to achieve aims.

The honesty gives him a mandate to assess the activities of the organization and
makes him manage the changes which are implied by the changeability of the outer
environment of the organization.

While describing the leader the need for closeness expressed in the openness
towards people is often underlined. The closeness can be characterized in the following
way: “The managers must stop doing the different things for people- they must start
doing the things with them” [17]. People in the organizations should be sure that the
manager are led by common sense while taking decisions. The rational thinking which
makes the commitments done by both parties possible to be implemented are the basic
task of a good leadership. The leadership in practice means a consent to change the
quality in the life of those who will agree for leaders to lead them [18, 19].

All of the aforementioned skills enters the implementation of the mission of a
higher education institution as an organization based on the moral values shaping the
young generation and aiming to disseminate science. Simultaneously the managerial
features of the rector make him an efficient and effective implementer of the strategy
adopted by the higher education institution. The inspiration for people to work in order
to implement a common vision and strategy is looked for in the leader [8].

3.2 Strategy in a Public Higher Education Institution

A public higher education institution is supposed to fill in a mission and a vision which
should be defined by the leaders and the strategy is the way to implement a mission.
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The ambitious and almost crazy strategy stands a chance of being implemented only
when the enthusiastic and even fanatic implementers are involved, which requires a
high quality of leadership referring to a wide range of motivators, ambitions and
emotions [20].

It is a problem of the strategists to formulate a “good” that is an effective strategy of
the development of a higher education institution. Its effective implementation is
equally important where the effectiveness is understood as the achievement of the
defined aims. The effectiveness of the strategy is supported by the application of RUN
concept which is the result of the analysis of the features and elements of strategy,
particularly in the field of higher education [21]. These are: Reality, Unexpected effect
and simultaneously Normal activities. The strategy formulated according to RUN rule
should lead an organization towards the self-improvement, obtaining competitive
advantage and reacting to changes in the external environment.

In the higher education institution which is a complex community, there are endless
individual strategies of operation. In the area of the higher education due to the
complexity of the structures the strategy has a cascade character. The general strategy
of higher education institution should be supported by coherent strategies of basic
organizational units. That is why the role of the rector who can be defined as “the main
strategist” becomes so important. His main aim should be rather to point at the
activities which should be taken within the organization and outside of it than
managing them. The personal features of the rector as the leader of the organization
become important together with the knowledge of the rules of strategic management in
higher education institutions which can have an influence on the effectiveness of the
management process [22].

In order to prevent the failure of the defined strategy in the academic environment
one can observe an insurance behaviour of rectors and deans which is visible in the so-
called “safe formulation of the strategy”. Defining it as a very general one allows the
leaders to prove at the end of the term that it was implemented [23]. In such conditions
it is impossible to create the procedures of the strategic management which fulfil the
requirement of a higher education institutions and at the same time are looking towards
the future [24].

It is known that the strategic management should not have an occasional character
or be “action type” [25]. If the strategic management does not lead to the understanding
of the environment and the effective positioning of the company, in the changeable
times the organization cannot beat the competitors [26].

In the light of the key role which the strategy plays for the organization- the
strategy of a higher education institution should be a document which is „alive in the
organization” and which is very vital for the organization [21]. Only ensuring a per-
manent revision of the strategy it stands a chance of becoming a tool which overcomes
new, unpredicted challenges thanks to which the organization stands a chance to follow
a reality and to come ahead [11, 27].

In the higher education institution, in the aspect of the terms of the rector’s power
and the big changeability of the environment, it is important to maintain the contin-
uation of the process of strategic management. The strategy should in its time range go
far beyond the horizon of the current authorities being a follower of the vision of
predecessors. The rector- leader creating the strategic changes should take into
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consideration the changeability of the external environment ensuring at the same time
the continuation of activities within the institution. The maintenance of the continuation
of strategic activities will ensure the staff member that they are not only the imple-
menters of the vision of people managing the higher education institution in the current
term but are also a total vision of the development of the organization.

3.3 The Model of Strategic Management in Public Higher Education
Institutions

The analysis of the strategic management in the field of public higher education
institutions allows to formulate the following conclusions [21]. The strategy document
although it exists in every higher education institution was not created in every case
from the internal needs of the managers. In many cases it was imposed by the legal
requirements. It is the case because not all the members of the higher education
institutions authorities notice the benefits which derive from the possession of the
strategy. The strategy is often treated as a theoretical document which does not
influence the strategic operational activities. This document is made available for many
interested stakeholders but not always to staff members who implement the different
activities. The detected lack of the implementation of the strategic aims entails a change
of the aim and not the responsibility of the person who supervises. The strategy of the
higher education institution is treated more as a business card than a real action plan.

Taking into account the features of an effective and efficient strategy and the
imperfection of the management process in this area in public higher education

Fig. 1. A strategic management model at public higher education institutions. Source: [21]
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institutions in Poland a model of the strategic management adjusted to the sector of
public higher education institutions was proposed and it is presented in Fig. 1.

The mission and vision of the higher education institutions are the starting point
and they should be changed into real strategic aims which can be implemented. The
planning stage should take into account the visionary aims of the higher education
institution and the mission which it is to fulfil as a public organization. The strategy
implementation should be supported by all the activities which increase the effec-
tiveness of the implementation and realization. The picture which emerges from the
research on the implementation of the strategy in public higher education institutions
gives the basis to state that the support mechanism do not work. The public higher
education institutions did not implement the elements which allow the reliable
assessment and that is why the stage of the evaluation of the strategic aims is not also
an element which supports the implementation of the strategy.

The distortion in the process of planning, implementation of the evaluation and the
changes in the strategy make this process not stable and not continuous. The strategic
management does not guarantee an effective implementation of the strategic aims, their
reliable assessment or the real repair actions [28].

3.4 Features of the Leader in the Aspect of Strategy Implementation

The aforementioned analysis provides a set of features which a leader should possess in
order to make the process of the strategic management in the organization s/he manages
effective and efficient one (Table 1).

Table 1. Elements of strategic management in the field of higher education and their
corresponding features of the leader - strategist

Strategic management
stage

Features of the strategist Features of the leader

Creation of the
mission/vision
of higher education
institutions

Vision
Long-term thinking
Looking to the future
Prediction

Desire to be a leader
Charisma
Creativity
Innovation
Appreciation of differences
Vision
Creating a culture of value
Legend, stardom
Aptitude

Planning Risk analysis
Prediction
Being an expert
Global thinking

Confidence
Enthusiasm
Courage
Competence
Qualifications
Ambition

(continued)
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The leadership refers to “soft” issues: social, cultural and even emotional and is
greatly based on the personal features. The leadership skills can be developed but
certainly they cannot be learnt.

3.5 Features of the Leader as a Strategist - the Managerial
and Characterological Dimension

The roles of the leaders have special, elite character and the set of features which are
not common and which are personal is the criteria of belonging to this group. The
different leadership attitudes were distinguished based on the different attitudes of the
authority [29]. The power based on identification, knowledge and skills suits the role of
the leader. The referent power is based on the perception of personal skills of the
superior as attractive which give a willingness to be influenced by them. Such a form of
the leadership is able to cause admiration for the leader personality among the staff

Table 1. (continued)

Strategic management
stage

Features of the strategist Features of the leader

Strategy implementation The ability to involve others
Stimulation to action
Determination in pursuit of goals
Sharing leadership
Developing people’s potential

Energy
Vitality
Enthusiasm
Constructive dialogue
Communication
Openness to people
Inspiration for people
Friendliness
The easiness of establishing
contacts
Communication
Trust guarantee
Kindness
Empathy

Evaluation of the
implementation of
strategic goals

Constructiveness
Consistency in action
Focus on the result

Honesty
Justice
Regularity
Being demanding
Self-control

Changes, strategy
update

Leading changes
Maintaining competitive gain over
competitors
Reaction to the factors inside the
organization
Reaction to the changes in external
environment

Ability to foresee
Speed of taking decisions
Courage
Taking decisions
Flexibility
Humility

Source: Own preparation
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members. The appreciation among the staff members is caused by the fact that the
leader is a convincing person and can have influence on the subordinates. Thanks to the
members of the organization and with their participation the leader can implement the
defined aims for the organization included in the strategy document. Also the expert
power is a kind of expert knowledge based on the knowledge and skills of the leader
thanks to which we treat a superior as a person who has more power. The subordinates
try to behave in such a way as to follow the expert. The higher the level of knowledge
of the subordinate in the given area, the stronger the basis for power. For this reason the
rector which manages the higher education institution should show the knowledge and
management skills. His voice should be the expert voice which besides the features of
the character which predestine him to lead an organization is also driven by profes-
sionalism and methodology from the area of strategic management. The leader should
not characterized by the legitimate power, reward power or coercive power. These
attitudes of power are based on the autocrative way of management based only on
formal dependencies in the organization reflected in the formal hierarchy. The impact
on other people by giving orders, awards or punishments is a sort of the power where
the fear is the central element. By using the hierarchical control, the possibility of
achieving the organization goals diminishes [18].

The leader-strategist cannot punish for non-conformist behaviour by dismissing
somebody, decreasing the salary or moving to a different position. The authenticity of
the leader will not survive the test of time if his attitude is based on evoking negative
emotions in his subordinates.

4 Summary

Managing a group of people is not only a challenge but also a great responsibility. The
leader should possess not only the knowledge and the understanding of the manage-
ment and motivation methods but should be close to people becoming their supportive
friend. The higher education institution is supposed to fulfill a mission and a vision
which should be defined by the leaders whereas the strategy is a way to implement the
mission. The ambitious strategy can be implemented if one manages to attract enthu-
siastic followers, which requires a high quality of the leadership referring to a wide
range of motives, ambitions, emotions [20]. The leadership should be embodied in a
charismatic person able to give to subordinates clear and energizing statements, looking
after mobilization and providing a personal example.

Besides the responsibility for indicators, aims, parameters and final financial results
of the company, it is important for the leaders to support the concepts of people as
individuals [19]. The management of human resources should include some empathy
and understanding of people differences. Therefore, a good leader is the one who can
distribute the tasks in such a way in which the talents and skills of people in the
organization are fully used. What is more the leader should have the features which
allow everybody in the organization to have their own input in the implementation of
aims providing each person with a possibility to develop and to self-realize.

The leader is responsible not only for the current status of the organization but
looking far-away should be able to identify and enable the development of the future
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leaders. The leadership is the thinking of the organization in the category of com-
mitments contrary to the way of management perceived as a possession. This kind of
leadership is called service [30]. The leaders, leading particularly higher education
institutions must leave behind durable values and heritage. The leader of the higher
education institution should be able to cultivate the tradition from which they derive
together with values and the organizational culture. Simultaneously, taking care of the
organization development, thanks to the effectiveness of the undertaken actions, the
leader is able to take the higher education institution through the period of the legal
changeability, staff fluctuation, economic trends and fight for clients.

Many staff members think it is enough to work properly in the given position. They
often do some work because a different staff member waits for their product or a
service, which must meet their expectations in the creation of the chain value. If
somebody does the job badly, somebody else will have to report it or correct it which
will slow down the cycle and as the effect the whole organization will lose.

The observations showed that many people in organizations leave in their small
world, separated from other worlds by a wall “as long as I do what I am told to do it is
ok”. While working on the diagnose, many leaders realized that the problems in their
small worlds derive from the lack of understanding of the role their process plays in the
whole organizational system. Each process, even the smallest one, is an important
element of the chain value. The chain is as resistant as the weakest part of it. Everybody
is important. Every manager, leader creates the environment and causes that the value
in the synergy system is created. In the reality there are no small worlds, there is one
world of the organization, in which every part of it is a part of the success. How can the
employees know in which direction they should go and what are the priorities in
actions? The leaders take care of it. It is impossible to overestimate the role of the
leader.

If the leader is only the administrator, so consciously gives up the role of the leader,
s/he does not want, cannot or is not able to point at such methods of actions when
everybody is proud of their work.
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Abstract. This study had used the method of cognitive neuroscience to
research the influence of different types of leadership behavior on the perfor-
mance of quality management and verified the scientific of leadership behavior
theory from the perspective of empirical science. Experimental results showed
that different leadership styles significantly affected the accuracy, reaction time,
attitude and contextual performance of the individuals in completing the task.
There was obviously different influence on 1000–2100 ms brain waves in the
process of task completion. The gender played an important regulatory role.

Keywords: Leadership style � Event-related potential technique �
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1 Introduction

“Leadership” is the core of quality management, which is relative to the effective
functioning of the organization. It is a key factor to ensure the “masses participate
actively” [1]. At present, the leadership theory research is mainly characterized by two
broad categories, the leadership characteristics theory and leadership behavior theory.
Leadership characteristics theory is that the quality of leadership is born features.
Person without this natural trait cannot be a leader by learning [2]. Leadership behavior
theory is that different leadership behavior has great influence on leadership effec-
tiveness and organization performance. Effective leadership behavior can be obtained
from the training and shaping in the future. Quality management performance gener-
ated by “leadership” is called the leadership effectiveness, which is mainly measured
through performance or satisfaction of the team or employee. Among them, the per-
formance includes task performance and contextual performance. Task performance,
often refers to the one set in job roles in advance, measured by quality, yield, efficiency,
etc. It is mainly affected by the abilities and skills of the individual. Contextual per-
formance refers to all actions which can promote the happen of task performance by
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providing a good environment to help organizations promote efficiency. It is not pre-
scribed beforehand in the work role, mainly affected by the individual’s personality
characteristics. Therefore, in terms of ascending leadership effectiveness, leadership
characteristics theory emphasizes too much on congenital of leadership traits, which is
limited in increasing leadership effectiveness. The leadership behavior theory gradually
becomes the core of leadership theory research because its practical guiding role in the
effectiveness of the leadership, which is the main theoretical basis to improve the
effectiveness of the leadership.

Leadership behavior theory summarized the leadership behavior as “structure” and
“care” two dimensions at first [3], which represented the care to production and human.
According to these two dimensions, leadership behavior was divided into “task ori-
entation” and “employee orientation” two kinds of style by traditional research. The
employee orientation leaders pay attention to interpersonal relationships, respect the
opinion of the subordinates and acknowledge differences between people. Task-
oriented leaders more emphasize on the realization of the goal, clear the responsibili-
ties, help members to complete the intended target and take the members of the
organization as a means to achieve objectives [4]. Later, the researchers found that in
addition to the traditional employee orientation and task orientation, some leaders had
both employee orientation and task orientation two styles. There were even leaders who
did not show any style. Based on this, establish the two-dimensional quadrant of
leadership behavior with “structure”, “care” two dimensions coordinate system and
expand the traditional leadership theory to quaternion, as shown in Fig. 1 [5].

Many studies have shown that relationship-oriented leadership type will lead to
higher employee satisfaction. In 1976, Stan E conducted an empirical study on the
influence of interaction effects of leadership behavior, subordinate character and task

Fig. 1. Leadership behavior theory of quaternion
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types on task performance. The research divided leadership behavior into three cate-
gories: high task and low relationship orientation, low task and high relationship ori-
entation and high task and high relationship orientation. The results showed that the
interaction effects of leadership behavior, subordinate character and task types had
great impact on the task performance. Staff satisfaction of high task and high rela-
tionship is the highest, followed with low task and high relationship. The satisfaction
between leaders and employees with high task and low relationship was the lowest [6].
On the impact of different leadership to the team, the University of Michigan also had
related research. During the 20 years from 1950 to 1970, series of the experimental
results of the university showed compared with the task model, the relational model
leadership behavior would lead to higher employee satisfaction and productivity [7].
Chen and Zhou used questionnaire survey method to research the relationship between
leadership behavior, organizational learning ability and organizational performance [8].
It found that entrepreneurial leadership behavior has a significant influence on orga-
nizational learning ability. The effect of relationship orientation behavior was better
than working orientation behavior. Katz et al. studied 24 business leaders and 419
employees they led distributed in the high productivity and low productivity teams [9].
Results showed that high productivity team leaders were more inclined to relationship
orientation rather than task orientation. Hodge carried out a study on types of leader-
ship behavior of the first managers and the secondary managers of an enterprise. It
found the satisfaction of the first managers to task-oriented leadership was higher [10].
Kuehl took the 35 teams each with 6–8 people of a farm machinery production unit as
experiment object. It found that for the work team similar to committee, the task
performance of the task-oriented leadership was higher [11].

In the 20th century 60s and 70s, the leadership behavior theory gradually evolved
into a contingency theory (also known as situational theory), which attached great
importance to the situation to influence the effectiveness of the leadership behavior and
believed that situational factors could be separated. But practitioners were difficult to
determine the contingency variables such as leadership members and task structures,
which had some limitations in application. At present, empirical research on the effect
of leadership behavior on team performance and employee, satisfaction is adopted with
the method of questionnaire survey, the results of which are not the same. In view of
the limitations of the measuring methods of questionnaire, how different leadership
styles influence the management performance by individual behavior is not clear. With
the development of cognitive neuroscience, cognitive neuroscience technology has
been widely applied in areas such as management, ergonomics and economics. This
study used experimental measurement technology integrated the scenario simulation,
EEG recording and behavior data analysis and auxiliary questionnaire survey method
to test the influence of different leadership task assignment styles on task performance
and contextual performance. We studied how different leadership styles affected on the
management performance by individual behavior to explore the influence of different
leadership behavior on individual task performance.
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2 Method

2.1 Experimental Design

Leadership behavior is usually characterized by task assignment, authorization and
motivation, etc. Task assignment is a major aspect of leadership behavior. This research
adopted the CNV experimental research paradigm and the simulated experimental
situation of “leadership assigned tasks” to study how different leadership task
assignment ways influence task and contextual performance through individual. The
independent variable was the leadership task assignment way, including three levels,
namely, employee orientation, task orientation and both comprehensive orientations.
Intermediate variables were the motivation, ability, attitude and emotion of the indi-
vidual. The dependent variables were task and contextual performance, including task
completion accuracy, task response speed, degree of concentration, mood, emotion and
brain wave response, etc. Among them, the independent variable was shown through
the recorded video materials, in which a male leader and a female leader assigned the
tasks in three different leadership styles. Video material was evaluated, which was
accord with the experimental research purposes and requirements. The dependent
variable was the brain wave amplitude and the behavior data of completing the task.

2.2 Subjects

32 on-the-job staff and students between 17 and 32 years old participated the experi-
ment as typical representative. The on-the-job staff and students (mainly for under-
graduate or graduate) were half and half. All the participants were physical and mental
health with no history of neurological or psychiatric disease. The average age was
23.60 years.

2.3 Experimental Process

Before the trial subjects signed the informed consent form and general information
such as registration of demographic characteristics. This experiment simulated the
leadership tasks assignment situation. The subjects watched video and accepted tasks.
At the same time using the event related potential research technology to record their
brain scalp EEG and behavior reaction data. Investigate the reaction time and accuracy
of the mission completion and emotions and emotional reactions of the brain. At the
end of the experiment use the five-point scale evaluation questionnaire to survey
concentration condition in the process of task completion. After the experiment was all
over, give participants certain reward.

2.4 Experimental Data Analysis Methods and Tools

Use Neuroscan software and SPSS19.0 to analyze the EEG experimental data, behavior
data and questionnaire data. Analyze the impact of different ways of leadership tasks
assignment on task performance and contextual performance.
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3 Results

3.1 The Influence of Different Leadership Styles on Task Completion
Rate of Individual

Accuracy reflects the accuracy degree of the individual to complete the task. It can
reflect the individual’s motivation level to a certain extent. The results in Table 3 show
that the task completion accuracy of comprehensive orientation is the highest, followed
by employee orientation. The task completion accuracy of task orientation is the
lowest. But the accuracy results of the male and female subjects to different gender
leadership task assignment are inconsistent. The accuracy of the male subjects to
comprehensive orientation of male leaders’ task assignment way is the highest. While
to the female leaders, the accuracy of the task orientation assignment style is the
highest. The accuracy of the employee orientation assignment style of the female
subjects is the highest. To male leaders, the accuracy of the task orientation way is the
lowest. To female leaders, the accuracy of the comprehensive orientation way is the
lowest. From the perspective of the gender impact of leaders, whether they are male or
female subjects under leadership of men, the accuracy of comprehensive orientation is
the highest. The results under the leadership of the women are not consistent. Analysis
found that the interaction of the different styles of leadership and different genders were
critical significant (F = 3.110, P = 0.052). Simple effect analysis shows that task
completion accuracy of the female subjects under the condition of male leaders assign
task is higher than that under the condition of female leaders assign tasks. The critical
difference is significant (F = 3.42, P = 0.075). There are significant differences in task
completion accuracy of different leadership styles of the male leaders (F = 3.110,
P = 0.024 < 0.05). It shows that the task completion accuracy of the comprehensive
orientation is the highest, followed with employee orientation. The task orientation is
the lowest. But the influence of different gender leaders on the task completion
accuracy is critical significant different (F = 3.952, P = 0.057). Comparison shows that
the task completion accuracy under the condition of male leaders is higher than that
under the condition of women’s leadership (t = 0.021, P = 0.057) (Table 1).

Table 1. The average individual task accuracy under different experimental conditions (%)

Employee
orientation

Task
orientation

Comprehensive
orientation

Male subjects Male leaders 93.67% 96.33% 97.33%
Female leaders 93.33% 95.00% 94.67%

Female subjects Male leaders 98.00% 94.67% 97.33%
Female leaders 95.67% 93.33% 92.67%

Total 95.17% 94.83% 95.50%
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3.2 The Influence of Different Leadership Styles on Task Completion
Response Time of Individual

Response time data reflects speed of the subjects to complete the task. To a certain
extent, it reflects the individual’s ability to complete tasks. Table 4 shows that the
response time of the task orientation is the longest. The response time of employee
orientation and comprehensive orientation is close and both of them are faster than the
response time of task orientation. The response time of the male subjects is faster than
that of the female subjects. In general, there is no significant difference in response time
data. There is no difference in the response time of the male subjects to the male leaders’
three task assignment styles. They are basically the same. While to the female leaders,
the response time of task orientation is slower than that of the employee orientation and
comprehensive orientation. That means the male subjects are easier to be influenced by
the different assignment ways of opposite sex leaders. To the female subjects, whether
under the leadership of male or female, the response time of task orientation is longer
than that of employee orientation and comprehensive orientation. But the patterns of
different gender leaders under employee orientation and comprehensive orientation
conditions are different. To male leaders, the response time of employee orientation is
faster than comprehensive orientation. To female leaders, the response time of com-
prehensive orientation is faster than that of employee orientation. Comprehensive
comparison shows that the different feelings of male subjects to the female leader’s task
assignment styles are more apparent. The feelings of female subjects to the male leader’s
task assignment styles are more in line with the intention of the task allocators.
Therefore, in general, when the leaders and executors are matched in different genders,
the feeling to different leadership styles of task allocators is more sensitive (Table 2).

3.3 The Influence of Different Leadership Styles on Individual’s Attitude
and Contextual Performance

Concentration degree in a certain extent reflects the effects of leadership on individual’s
attitude. It is the embodiment of the leading behavior affects the quality management
contextual performance. The subjective report in Table 5 shows that the concentration
degree of employee orientation, task orientation and comprehensive orientation are in
consistent pattern. The task orientation is the most concentrated, followed with com-
prehensive orientation. The concentration degree of the employee orientation is the

Table 2. The response time under different experimental conditions

Employee
orientation

Task
orientation

Comprehensive
orientation

Male subjects Male leaders 226 226 225
Female leaders 225 230 223

Female subjects Male leaders 255 281 269
Female leaders 255 263 241

Total 250 239
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lowest. It shows that under the condition of task orientation, the attitudes of the subjects
are the most serious. Variance analysis results show that under the condition of task the
main effect is significant (F = 4.871, P = 0.012 < 0.05). Further analysis shows that
the concentration degree of the task orientation is significantly larger than that of the
employee orientation (t = 0.423, P = 0.019 < 0.05). The difference of concentration
degree between task orientation and comprehensive orientation is critical significant
(t = 0.298, P = 0.077). The concentration degree of the employee orientation and
comprehensive orientation is not notably different. Simple effect analysis shows that
under the task orientation condition the concentration degree of male leaders is notably
higher than that of the female leaders (P = 0.019 < 0.05).

From the point of gender effects, the different leadership styles of the same gender
leaders are in consistent pattern with striking difference. But to different gender leaders
it shows disparate patterns. Specifically, there is no obvious difference in concentration
degree of male subjects to various leadership ways of the female leaders. But the
female subjects’ concentration degree to task orientation of male leaders is higher than
that to employee and comprehensive orientation. No discrepancy exists in the attitude
to the employee orientation and comprehensive orientation. They show the same
concentration level. The attitudes of male subjects to male leaders’ disparate leading
ways and female subjects to female leaders’ disparate leading ways are in the same
pattern. The concentration level of the employee orientation is lower than that of the
comprehensive orientation, the level of which is lower than that of the task orientation
(Table 3).

3.4 The Influence of Different Leadership Styles
on Individual’s Emotions

CNV amplitude changes in brain waves reacts the effect of different leadership styles to
individual’s emotion and attention state. Choose a scale of 0–500 ms, 500–1000 ms,
1000–2100 ms and 2100–3000 ms four periods to analyze. The results demonstrate
that the main effect discrepancy of the three leadership styles in disparate periods is
obvious (F = 9.546, P < 0.01). The interaction of disparate periods and leaders’ gen-
ders is critical significant (F = 3.227, P = 0.078), others are not remarkable. Simple
effect analysis shows that the discrepancy of three task assignment ways in disparate

Table 3. Self-evaluation results of the concentration degree under different experimental
conditions

Employee
orientation

Task
orientation

Comprehensive
orientation

Male subjects Male leaders 3.65 4.19 3.88
Female leaders 3.88 3.92 3.96

Female subjects Male leaders 4.23 4.81 4.23
Female leaders 3.81 4.35 4.00

Total 4.32 4.02
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periods is striking (Ps < 0.01), which means the influence level of various leadership
ways to disparate periods of preparing time is not the same. But in disparate periods,
the discrepancy of the three assignment ways is not in a remarkable level. Further
analysis reveals that in the period of 1000–2100 ms the amplitude of brain waves is
obviously negative than that in other three periods (Ps < 0.05). The amplitude of
comprehensive orientation is negative than that of task and employee orientation. The
amplitude of task orientation is negative than that of employee orientation (Table 4).

The interaction of disparate periods and leaders’ genders is taken the simple effect
analysis. It found the brain wave amplitude in disparate periods was notably different
under the conditions of male leaders and female leaders. It revealed whether it was male
leaders or female leaders, the emotion state changes in disparate periods all represented
various response conditions. In the way of employee orientation, the disparity of the brain
wave amplitude of leaders with different genders was critical significant (P = 0.069). In
the period of 500–1000 ms, the brain wave amplitude of themale leaders was remarkably
negative than that of the female leaders. In other periods, no striking disparity existed in
leaders with different genders. Various subjects only showed critical difference in 2100–
3000 ms periods. The brain wave amplitude of the female subjects was notably positive
than that of the male subjects (P = 0.069) (Tables 5 and 6).

Table 4. Brain wave amplitude variation in different periods caused by different leadership styles

Employee orientation Task orientation Comprehensive orientation

0–500 ms 0.430 0.207 −0.230
500–1000 ms −0.448 1.023 −0.555
1000–2100 ms −3.437 −4.037 −4.985
2100–3000 ms 1.419 0.701 0.658

Table 5. Brain waves amplitude comparison of employee orientation with different genders in
disparate periods

0–500 ms 500–1000 ms 1000–2100 ms 2100–3000 ms

Male subjects Male leaders 1.135 −0.135 −3.986 −2.502
Female leaders 0.449 −1.284 −4.944 0.554

Female subjects Male leaders −0.001 −1.433 −4.602 2.295
Female leaders 0.256 0.971 −0.557 4.529

Table 6. Brain waves amplitude comparison of task orientation with different genders in
disparate periods

0–500 ms 500–1000 ms 1000–2100 ms 2100–3000 ms

Male subjects Male leaders −0.191 −0.941 −6.251 −1.875
Female leaders 0.669 −0.492 −2.863 2.849

Female subjects Male leaders 0.500 2.594 −3.161 −0.576
Female leaders −0.137 2.350 −4.046 2.336
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In the comprehensive orientation assignment way, the interaction of periods, dif-
ferent gender leaders and different gender subjects is obvious (F = 6.429, P < 0.01). In
the periods of 1000–2100 ms and 2100–3000 ms, the discrepancy under different
gender conditions was remarkable (Ps < 0.05). Female leaders were notably positive
than that of the male leaders in the period of 1000–2100 ms with the same result in the
2100–3000 ms period (P < 0.05). Under disparate periods and different genders con-
ditions, the disparity in only the 500–1000 ms period was critical significant
(p = 0.086). On the male leader factor, the disparity of brain waves amplitude of
different gender subjects was critical significant (F = 6.429, P = 0.099). The brain
wave amplitude of the male subjects was more negative (Table 7).

4 Discussion

4.1 Important Influence of Different Leadership Behavior on Quality
Management Performance

The data of behavior and EGG showed that the influence of different leadership styles
on quality management performance was great. It not only affected the individual’s
intermediary variables such as motivation, ability, attitude and emotion in the process
of completing the task but also affected the task performance and the contextual per-
formance of quality management. In terms of the accuracy of the behavior outcomes,
the accuracy of comprehensive orientation was the highest, followed with employee
orientation. The accuracy of task orientation was the lowest. This aspect showed that
comprehensive orientation leadership style can contribute to the accuracy of com-
pleting the task. But the task orientation leadership style may bring pressure to the
subjects, which can affect the accuracy. In terms of response time, task orientation was
the longest. The response time of employee and comprehensive orientation were fairly
close, which were faster than that of the task orientation. In the aspect of concentration,
task orientation was the most concentrated, followed with comprehensive orientation.
The concentration degree of the employee orientation was the lowest. The results of the
several aspects synthetically demonstrated that under the task orientation condition the
attitude of the subjects was the most serious, the concentration of which was notably
higher than that of the employee orientation.

The results of the brain waves showed that the brain waves response of the three
leadership styles in 1000–2100 ms period, which was more negative, was notably
different from those in other three periods. The discrepancy of the three task assignment

Table 7. Brain waves amplitude comparison of comprehensive orientation with different
genders in disparate periods

0–500 ms 500–1000 ms 1000–2100 ms 2100–3000 ms

Male subjects Male leaders −0.009 −1.759 −6.531 −3.472
Female leaders −1.475 −2.820 −5.610 1.216

Female subjects Male leaders 0.092 2.056 −2.095 3.912
Female leaders 0.300 −0.274 −6.066 0.383
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ways was remarkable in disparate periods, which showed that the influence of various
leadership styles on disparate periods of the preparing time was different. Especially in
the 1000–2100 ms period, the brain waves of the three assignment ways were notably
more negative than those in other three periods.

The preparing condition under comprehensive orientation condition was better than
that in task and employee orientation conditions. The preparing condition under task
orientation was better than that of employee orientation.

The overall results showed that the influence of three task assignment on quality
management performance was important. The best period which affected the individ-
ual’s emotion was 1000–2100 ms before start when the brain was at the best prepa-
ration status.

4.2 Gender Plays an Important Regulatory Role in the Interaction
of Leaders and Task Executors

Further analysis of the research results found that the interaction pattern of the leaders
and task executors was different. Leadership styles played a various role in the leaders
and followers with different genders. Gender was of vital importance. There was dif-
ferent influence effect of the leadership styles on the quality management performance
as the disparity of the gender match between the leaders and followers. From the view
of the behavior data, in terms of the task completion accuracy, the task performance of
the employee orientation of the female subjects was the highest with the highest task
completion accuracy. While, the task performance of the male subjects was the lowest
under the employee orientation condition. For the female subjects, the accuracy of the
female leaders in the comprehensive orientation style was the lowest. For the male
subjects, the accuracy to the male leaders under comprehensive orientation assignment
was the highest. To female leaders the accuracy under task orientation way was the
highest. In terms of response time, it was faster for the male subjects than that of the
female subjects. From the subjective report of the concentration degree of the subjects,
it represented disparate patterns. Consistent discrepancy existed in the various lead-
ership styles to the same gender leaders, and there was remarkable difference between
them. While it showed disparate patterns for the leadership styles of the different
gender’s leaders. Specifically speaking, the attitude for the male subjects to the dif-
ferent leadership styles of the male leaders showed the same pattern as that for the
female subjects to the different leadership styles of the female leaders. The concen-
tration degree of the employee orientation was lower than that of the comprehensive
orientation, the concentration of which was lower than that of the task orientation.

EGG data showed that under both male and female leaders the brain waves
amplitude of disparate periods was obviously different. In employee orientation
assignment style of 500–1000 ms period, the brain waves of male leaders were notably
negative than that of female leaders, which showed more suppressive emotional state to
prepare the task. In 2100–3000 ms, the brain waves of female subjects were remarkably
positive than those of the male subjects. The emotional state of the male subjects was
more beneficial to finish the task in inhibitory state. In comprehensive orientation
assignment way, the interaction effect among periods, leaders and subjects with dif-
ferent genders was significant. In 1000–2100 ms and 2100–3000 ms periods, male
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leaders were notably negative than the female leaders. But in 500–1000 ms period, the
brain waves amplitude of the male subjects was negative than that of the female
subjects, which showed a better task preparation status. The response time of the male
subjects in the three leadership styles was faster than that of the female subjects because
of its influence. And it also resulted in the high accuracy under comprehensive and task
orientations. This also demonstrated that the emotion and attention state can influence
the task performance, which expressed different results in disparate genders.

Therefore, different leadership styles can affect quality management performance.
But the gender match between the leaders and followers was an important intervening
variable, which played a crucial role in the quality management performance. Hence,
the leadership styles in quality management should not only consider the task
assignment ways, but also the gender match problem between leaders and followers.

4.3 Further Study on the Mechanism of How Leadership Behavior
Influences the Performance of Quality Management

This study showed that the leadership behavior can influence the quality management
performance. But the leadership itself was a complex factor, which included the
characteristics and behavioral pattern of the leaders, even some congenital genetic
factors like image of leaders, affinity, appearance characteristics, etc. In addition to the
leadership behavior, other personal information of the leaders also influenced the
followers’ understanding and cooperation degree to the information, like the mood,
tone and cadence of the voice, etc., which may influence the motivation, attitude and
emotion of the task executors and further affected the quality management perfor-
mance. There will also be involved the reaction of the followers to tone and behavior
style of the leaders. There was interaction between the reactive modes of the leaders
and followers. Therefore, the influence of leadership styles on quality management
performance was a complex research topic. This study only carried out an exploratory
experimental research on how leadership behavior influenced the quality management
performance from the three task assignment ways of the leaders. It also contained the
effect of gender match between the leaders and followers. But these only referred to one
aspect of how leadership behavior influenced the quality management performance.
The influence of leadership behavior on quality management performance needs to
devise a series of experiments from disparate aspects to further analyze the mechanism
on how leadership behavior and the related factors affect the quality management
performance.

5 Conclusion

The leadership behavior research of the organizational behavior mainly stays in the
stage of theoretical exploration. The experimental verification of related theory research
is less. This study used brain cognitive neuroscience test method to study the inner
feelings and emotional reaction of the subjects to different styles of leadership, which
takes a positive stab at researching the leadership behavior theory. This study enriched
the research achievement on quality management performance before. We can design
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experiments with different conditions in future to provide more experimental technique
support for further analyzing the quality management performance study. In addition,
as the diversity and complexity of the social management problem, the task in this
study was relatively simple, which did not come down to complicated task and simulate
the diversity conditions in real society. It may impact the interpretation validity of the
data results. It was hard to reproduce the complexity of real society in experimental
conditions. It was also difficult to seriously control the complicated and changeable
influencing factors in management and sociology field during the experiment. It is
research direction in future.
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Abstract. This paper proposes a new approach to risk and safety management,
underpinned by systems thinking, applying safety leadership principles to
develop and overcome the limits of Management Control Systems (MCS) used
in two nuclear facilities of the French Atomic Energy and Alternative Energies
Commission (CEA). These facilities execute similar activities by subcontracting,
but have different managerial configurations. Using systemic thinking, 18 MCS
common to both facilities were identified and an evolution of how one facility
implements several of these MCS was observed; pinpointing dimensions of the
Empowerment Leadership Model (EML) as a gearshift to this change. This
research illustrates how CEA managers implement safety leadership to re-
enforce risk prevention in their management of safety and of human and
organizational factors. The implications of these findings are discussed by
detailing how they may transform current and future MCS contractor-
subcontractor practices, thereby responding to the continually evolving
demands of the nuclear industry.

Keywords: Management Control Systems (MCS) � Systems thinking �
Risk management � Safety management � Subcontracting �
Human and organizational factors (HOF) � Nuclear Power Plants (NPP)

1 Introduction

France’s nuclear power plants (NPP) generate 70% of the total electricity by means of
the 58 nuclear reactors in operation (13% of the worldwide reactors in operation) [1].
Given the consequences of safety anomalies at any of these French NPPs and its impact
on human safety, safety management of NPPs is an international issue. Research
demonstrates that safety issues in nuclear plants are rooted in human and organizational
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factors [2–4], all the more important given that safety barriers are designed and built by
humans. These concerns apply also to nuclear research facilities operated by CEA.

The International Atomic Agency Report (IAEA) [5] highlights the importance of
human factors in nuclear safety and illustrates the lessons learnt from three NPP
accidents. The Three Mile Island accident in 1979 acknowledged the existence of non-
technical aspects in nuclear operations [5]. The Chernobyl accident in 1986 highlighted
the importance of safety culture, management and organizational factors in nuclear
safety [5]. The Fukushima Daiichi accident in 2011 accentuated the need to comple-
ment traditional safety approaches with a systemic approach, thereby considering the
interactions between human, organizational and technological factors that contribute to
safety, as well as the complexity of the interrelationship among them [5, 6].

In recent years, numerous scholars have emphasized the need for system-oriented
approaches to technical and organizational safety [7–9]. Recent studies demonstrate
that safety performance is influenced by leadership [10–16]. Additionally, the IAEA
reports [5, 6] call for effective leaders as leadership is viewed as a “shift lever” for
safety culture and as an important precursor to obtaining high levels of safety [5, 6, 12–
14] and hence an antecedent to effective safety management. Such statements affirm the
importance of applying safety leadership principles underpinned by systems thinking to
organizational controls used by the French Atomic Energy and Alternative Energies
Commission (CEA) in their safety and risk management practices. These nuclear
facilities subcontract a percentage of their work that yields strategic and economic
advantages [17], but may expose both parties to a great deal of risk [9, 18] as for
example each organization may have different agendas [19]. This risk is exacerbated by
the organizational distance between two separate entities of the contractor-
subcontractor relationship. However, MCS such as formal controls (rules, policies
and procedures for monitoring and rewarding performance) and informal controls
(shared values, beliefs) contain limits since most are based on the observation and
evaluation of the elements declared by the subcontractor as the contractor is not
physically present to observe and evaluate all the safety items.

As such, attention is drawn to the empowerment leadership model (ELM) [20] one
of the most recent models to emerge in the safety leadership literature surrounding
NPPs [12–14] that accounts for task and person focused behaviors. Empowering
leadership occurs when the leader shares authority and allocates responsibilities and
autonomy to his team members by augmenting the meaningfulness of their work, by
conveying confidence in high performance, and by encouraging participation in
decision-making [21].

This study identifies several dimensions of the ELM at the source of several
changes in the formal and informal controls implemented in safety management
practices at one of the nuclear facilities of the CEA. By combining a systems thinking
approach to safety leadership with a systems thinking approach to MCS, managers can
complement task oriented MCS practices with the more human approach of leader-
ship. The following sections introduce the research constructs (systems approach,
MCS, safety leadership) and the leadership model utilized in this study.
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1.1 The Systems Approach

Systems approach and systems theory has been progressively recognized within the
safety science literature as an essential factor in examining safety within complex
socio-technical systems [4, 5, 7, 8, 22] and as an important complement to traditional
safety approaches. The systemic approach to safety addresses a complex system of
interactions across every level of the organization, by initially identifying interactions
between human, organizational and technological factors and then considering the
complexity of the interrelationship amongst them [5, 6, 23]. Consequently, the CEA
employs a systems thinking approach in their HOF approach to safety that is concerned
with “human failure and the unsafe acts carried out by workers, as well as the factors
within the system that influence human performance directly or indirectly; viewed from
a human and social science perspective” [8] across different levels of the organization.

Safety is viewed as a “control problem” and safety is managed by a control
structure embedded in an adaptive socio-technical system [23]. Accidents or incidents
are the result of degradation in the safety system’s performance due to the interaction of
several causal factors at multiple-levels (component failures, external disturbances,
and/or dysfunctional interactions among system components) rather than a single
causal factor at a single level [23]. Therefore, preventing accidents requires designing a
safety control structure that is large enough to encompass all of the managerial factors
that influence the system’s development and its operations [23]. As such, system
thinking in combination with organizational tools can provide opportunities for pro-
ductive dialogues and methods for leaders to create and implement fundamental
changes and improvements within the organization leading to sustained superior safety
performance.

Safety may be considered as a social activity and management cannot bring about
effective safety performance alone [24]. Instead, in a “plural leadership perspective”
[25], leadership roles (skills and responsibilities) can be dispersed throughout different
levels of the organization over time, permitting multiple actors to adopt leadership roles
encourages more widespread implementation and adoption of safety practices; thereby
enhancing safety compliance.

1.2 Management Control Systems (MCS)

Management control is the process by which managers influence other members of the
organization to implement the organization’s strategies. MCS have been described as a
collection of control devices that serve as “a system of organizational information
seeking and gathering, accountability and feedback designed to ensure that the
enterprise adapts to changes in its substantive environment and that the work behavior
of its employees is measured by reference to a set of operational sub-goals (which
conform to overall objectives) so that the discrepancy between the two can be rec-
onciled and corrected for” [26] (p. 8). Given this definition, MCS are useful in the
management of both intra-organizational and inter-organizational actors [27] such as
the contractor-subcontractor relationship that due to the distance between firms requires
a resourceful management of systems and controls.
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The development and implementation of formal control mechanisms and informal
control mechanisms in an organization enables managers to strategically obtain results
[28, 29]. An organization has two types of formal controls [22, 30]: behavior and
output controls. Behavior controls or process controls standardize the work process
using prescriptive rules, policies and procedures often measuring the behavior to ensure
the process is appropriate and performed according to the pre-determined specifications
[18, 29–31]. Behavior controls ensure the subcontractor adheres to safety regulations
by applying rules and behavior prescribed by the contractor or the external regulatory
authorities. Output controls measure the results of this behavior through a feedback
control process that contrasts output measures with performance and organizational
objectives [18, 29–31].

Output control serves as an accurate assessment of key performance measures,
allowing contractors to adjust changes to those measurements thereby ensuring sub-
contractors implement their skills and resources to obtain results that comply with
safety regulations. Finally, informal or social controls minimize goal discrepancies
between the contractor and the subcontractor by establishing common culture, values
and beliefs [18, 30, 31], thereby ensuring the convergence of objectives or the com-
patibility of non-convergent safety objectives.

Given the complexity and the plethora of managerial controls, it is essential to
explore the design of MCS using a systems thinking approach, in order to identify the
most suitable design components and their interactions at multiple levels of the
organization. However, research indicates that the simple reinforcing of rules and
procedures is insufficient to foster safe workplace behaviors; therefore, it is essential to
complement MCS with other elements to ensure positive safety behavior outcomes.

1.3 Safety Leadership

Leadership is recognized as a key element in safety culture and an integral part of
safety management within NPP [5, 6, 12–14]. Safety leadership is a “process of
interaction between leaders [managers] and followers [subcontractors], through
which leaders could exert their influence on followers to achieve organizational safety
goals under the circumstances of organizational and individual factors” [10]. A central
feature of leadership (in contrast to management) is the embodiment of processes
through non-coercive influence [12, 32]. Instead, the leader uses his capabilities and
competences to persuade individuals and groups to perform activities that they would
not have initially carried out had their leadership not been enforced [12, 16, 33].

Empirical studies from a variety of industrial sectors (manufacturing, construction,
chemical industries, metal processing and the food industry) have studied well-known
leadership approaches such as transformational leadership [16, 32–34] and leader-
member exchange (LMX) [35]. Through LMX, employees have a greater propensity to
commit themselves to safety and maintain an open communication about safety when
they consider the organization supports them and when they sense a high quality
relationship with their leaders [35, 36].

Burns [37] proposes two leadership styles: transactional leadership that resembles
formal MCS as it focuses on compliance of contractual obligations by establishing
objectives, monitoring and controlling results [16, 33, 34]; and transformational
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leadership which parallels informal MCS as it motivates followers to improve per-
formance by transforming followers’ attitudes, beliefs and values as opposed to simply
training compliance) [16, 33, 34]. Burns [37] believed that transformational leadership
and transactional leadership are at opposite ends of a continuum. However, Bass [34,
38] suggested that transformational leadership augments the effects of transactional
leadership by encouraging followers to exceed expected performance, yielding fol-
lower satisfaction and commitment to the group and organization [34].

Leadership studies on safety performance in the nuclear industry are limited, but
have been studied at different managerial levels. At the medium management level,
communication and feedback were associated with safety performance [39]. At the
senior level, leaders with stimulating, individually considerate and rewarding leader-
ship styles impacted workers’ behaviors and obtained better safety results [11]. Another
study advocates that the most effective leadership style at all leadership levels in NPP is
one characterized by flexibility, the development and implementation of new ideas and
the encouragement of new initiatives [40]. All of these studies emphasize the impor-
tance of supervision levels in NPPs and the leadership style of those supervisors, as
effective safety leadership results from maintaining a balance between caring and
controlling [38].

Literature on MCS and leadership complement each other and may improve the
understanding and implementation of safety practices in NPP among all levels of the
organization [32]. While MCS provide effective, measurable and transparent manners
of shaping and controlling human behavior, they may be criticized as lacking concern
for human characteristics such as the need for motivation, flexibility and personal
development [32]. On the other hand, while safety leadership drives loyalty, safety
culture and social dynamics through non-coercive actions, such leadership criteria are
difficult to quantify and measure, making it difficult to determine leadership perfor-
mance [32]. Due to the complementing nature of MCS and safety leadership, successful
integration of one into the other’s implementation can make a significant impact in the
organization’s safety management practices.

The present study aims to expand the findings of Safety leadership and Manage-
ment Contract Systems in the Nuclear Industry in three ways. First, by highlighting the
similarities between transactional and transformational leadership styles used in safety
management and formal and informal MCS used in the prevention and mitigating
nuclear related subcontracting risks. Second, by employing the empowerment leader-
ship model (detailed in the following section) that includes elements of both transac-
tional and transformational leadership, to better comprehend the evolution of certain
MCS observed at one of the nuclear facilities. Finally, by illustrating how CEA
managers employ an empowerment leadership approach that accounts for human
factors (person-focused) to reinforce organizational MCS practices (task-focused).

1.4 Empowering Leadership (EL)

The ideal type of leadership style instrumental in the highly regulated work context
within NPP remains inconclusive, particularly as most leadership theories focus on
enhancing effectiveness and efficiency of employee performance neglecting the safety
aspect, a core element of NPPs. The empowerment leadership (EL) style has been
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suggested to embrace leadership behaviors especially relevant for NPPs [12–14], as
empowered leaders in the nuclear sector produce compliance with safety procedures
and requirements, enhance safety participation behaviors and reduce risky behavior
[14]; making it a potential precursor for safety performance. In fact, EL positively
enhanced perceived safety behavior of subordinates by means of safety environment in
NPPs with both a strong and a weak safety culture [12].

The Empowerment Leadership Model (ELM) proposed by Arnold [20] claims the
main function of a leader is to increase (through his or her behavior) the team’s
potential for self-management. The ELM distinguishes five dimensions that empow-
ering leaders ought to exhibit and can be applied to strengthen the organization’s safety
systems and procedures. By leading by example, the leader demonstrates their com-
mitment to safety and creates cohesion between what is said and done [13]. Coaching
encourages subordinates to solve problems thus providing members an opportunity to
share and increase their knowledge. Member’s well-informed ideas and opinions can
be integrated through participative decision making, therefore, encouraging other
members to express their opinions. Disseminating information, that is informing
members on a regular basis of safety initiatives and changes in procedures; as well as
showing concern/interacting with employees opens a dialogue and a positive rapport
between leaders and team members [13]. Part of ELM’s strength and relevance in NPPs
is that it amalgamates both task-focused behaviors (informing) and person-focused
behaviors (showing concern) thereby, on one hand, facilitating the understanding of
task requirements, operating procedures and their compliance [12–14], while on the
other hand facilitating behavioral interactions and influencing attitudes essential in
effective teamwork. As a result, ELM may enhance safety performance by motivating
subcontractors to surpass mere compliance with safety standards (via formal safety
systems) to encouraging new safety initiatives (via informal safety discussions) that
encourage reporting of near misses and minor events.

1.5 Case Study Analysis

The French Alternative Energies and Atomic Energy Commission (CEA) is a French
public agency established in October 1945 by General de Gaulle. With 9 research
centers across France, the CEA is a leader in research, development and innovation of
nuclear and alternative energies.

The research focuses on two nuclear facilities (Facility A & Facility B) in different
CEA research centers (Centre 1 & Centre 2). An exploratory pilot study at Centre 2
allowed an understanding of the organizational context (nuclear and subcontracting
risks), the organizational configuration (flow of information, regulations and policies)
and how control is exercised in this multi-dimensional organization, as well as the work
environment and the operational tasks in nuclear facilities. The exploratory results from
the pilot study set the context for the comparative case study of Facility A(Centre 1)
and Facility B (Centre 2). Both facilities were chosen because they both perform
similar activities and subcontract a significant percentage of their work but vary in size
and in managerial configurations. Additionally, Facility B has twice the number of
personnel as Facility A and exhibit an additional level of managerial control (here-
inafter referred to as “middle management”) within the subcontracting firm.
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2 Method

The research uses abductive reasoning by constantly moving back and forth between
theory and empirical data [41, 42] to make sense of the observations. In addition to a
close proximity and interaction with the participants of the study throughout the 8 field
immersions, the researcher also had strong intervention over a period of 2.5 years with
members of the organization, allowing the development of new constructs and dis-
cussion of their testability, in-line with a constructive research approach (CRA) [43].

Field immersions lasted between 3 and 10 days and allowed over 250 h of par-
ticipant observation (meetings, safety procedures, training sessions, examination ses-
sions, operations). A large quantity of empirical data was collected, including internal
documents from the subcontracting firm, the CEA and correspondences with the
French Nuclear Safety Authority. 31 semi-directive interviews were held with 23
participants across four managerial levels of the subcontractor-contractor entity of
Facility A & B. Each interview was recorded, transcribed and analyzed and coded
using n-VIVO qualitative analysis software following each data collection phase;
allowing a comparative analysis of Facility A & B.

3 Results

A total of 18 categories of MCS used to prevent and mitigate safety related subcon-
tracting risks, common to both facilities, were identified (see Table 1) across six sys-
tems levels (subcontractor, supervisor, middle management, senior CEA management
within the facility, internal audit department, external regulating body). Of the MCS
identified, 15 (over 80%) occurred in the senior management level and demonstrated a
link to at least one influencing factors of leadership. Table 1 below categorizes all MCS
into formal (behavior/output) and informal (social) controls. These categories identi-
fying the similarities in the timing of their execution with respect to the operation:
social controls (S1–S6) took place prior to operations, behavior control (B1–B8) during
operations and output controls (O1–O4) after operations. The number of controls
performed within each category and the frequency of those controls differed according
to the managerial configuration of the facility, the level of management that executes
the control and the type of department who organizes the control. Overall, Facility A
employs a greater quantity of social controls indicating a more preventative nature,
while Facility B places a greater emphasis on behavior controls, possibly due to its
larger size, its greater emphasis of managerial presence “on-site”, and its additional
level of control (middle management).
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Modifications in the implementation of the following three social controls used in
safety management were observed in Facility B, from which leadership motivations
were identified as the source of these changes.

Co-activity management (S4) entails the programming of operational activities to
diminish possible planning and scheduling conflict (incompatibilities where teams may
operate in parallel on the same zone or require the same equipment). Co-activity
meetings take place at the end of the week with senior managers and middle man-
agement to ensure minimal impediments or temporal constraints on the following
week’s operations. Facility B implemented a daily co-activity meeting each morning
with all staff members across four system levels, in order to include subcontractors and
supervisors (not previously included in the weekly co-activity meeting) (ELM
dimension: interaction with employees, participative decision-making).

Health & safety training (S1) is typically scheduled several times during a safety
week, followed by health and safety exercises (S6) carried out without warning by the
senior CEA management within the facility. Facility B has formalized this training, led
by middle management, in its daily morning routine as a final “safety minute” segment
of the co-activity meeting (ELM dimension: coaching, leads by example).

Document management (S3) procedures consist of notifying the subcontracting
firm (middle management, supervisors, subcontractors) of new documents or updated
versions via email and the document platform. Facility B implemented a sequence of
meetings between (1) senior and middle management and (2) middle management and
their subordinates (subcontractor and supervisor level) to formalize the dissemination
of new documents to all members of the organization (ELM dimension: informing).

Table 1. Categorization of the 18 MCS identified in both facilities A & B into formal and
informal controls (MCS that evolved in Facility B are shown in bold)

Informal controls Formal controls
Social controls Behavior/process controls Output controls

Health & safety
training (S1)

Authorized access (barrier) (B1) Performance tracking (O1)

Nuclear safety training
(S2)

Authorized access (no barrier)
(B2)

Tec. contamination
inspection (O2)

Document
management (S3)

Health & safety inspection (B3) Radioprotection Inspection
(03)

Co-activity
management (S4)

Nuclear safety inspection (B4) Mastery of operations (O4)

Deputy roles validation
(S5)

Conformity with regulations (B5)

Health & safety
exercises (S6)

Procedure validation (stopping
points) (B6)
Facility inspection (B7)
Facility audit (B8)
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4 Discussion and Conclusion

The results obtained in this study provide support for the importance of applying
systems-based methods to the examination of MCS as well as the value of leadership
practices in safety management. This comparative study was found to be a suitable
method to identify differences in management practices across two nuclear facilities in
the French nuclear sector and to demonstrate that managers across all levels of the
facility can provide the necessary leadership where safety is a prime strategic objective.
All 18 MCS practices were mapped-out across multiple system levels, providing
insight into the distance between all elements and their connection to safety leadership.

The evolution in MCS practices in Facility B provided three examples of how
senior management (CEA) and middle management (subcontractors) used leadership to
reinforce risk prevention in their management of safety and of human and organiza-
tional factors. These three modifications to safety management identified across several
system levels within the organization suggest a new approach to transform current and
future MCS contractor-subcontractor practices. By promoting the five dimensions of
empowered leaders (leading by example, coaching, participative decision-making,
informing, and showing concern/interacting with employees), that combine transac-
tional leadership and transformational leadership, managers can detect inadequate
safety behaviors or results (through MCS) and transform them using ELM principles
for improved safety results. Specifically, changes in co-activity management (S4)
(daily meeting with all staff members) increased interactions with employs and
encouraged subcontractors to voice suggestions for daily operations, discuss contin-
gencies in case of unexpected operational changes, thereby promoting a cohesive
subcontractor-contractor entity through participative decision making. Such person-
focused behaviors encourage new safety suggestions or initiatives and reinforce an
environment to report near misses or minor events. Similarly, the formalization of daily
health and safety training (S1) via “safety minute” led by middle management
provided a communication platform to voice safety related concerns, cue safety
reminders, and to identify areas that require further coaching. Leaders lead by example
as they demonstrate their commitment to safety thereby re-enforcing organizational
safety commitment. Finally, changes in document management (S3) at the senior and
middle management level made a significant impact in the dissemination of informa-
tion to subcontractors and supervisors, as the previous system made it virtually
untraceable to determine if the documents were read (feedback was optional). By
implementing a meeting with all middle management to notify them of new documents
or changes to existing documents, it ensures tractability of new procedures. Next, a
formal meeting where a middle manager could inform their department subordinates of
these changes, ensured the dissemination of crucial safety references, and provided a
time-period to voice concerns with new guidelines.

Application of safety leadership to MCS practices encourages the implementation
of new ideas and initiatives while enhancing safety participation behaviors and
encourages broad adoption and compliance of safety practices across multiple systemic
levels of the organization. This is because safety leadership provides managers with a
platform to demonstrate their commitment to safety and their concerns for employee
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welfare through a more relaxed and recurrent exchange of communication compared to
the harsh and less frequent examination of MCS; thereby encouraging subcontractors to
adopt safety-related organizational citizenship behaviors, as a united contractor-
subcontractor business entity. Overall, the formalization of the aforementioned safety
controls (document management, daily health & safety training & inclusive co-activity
meetings) encourages middle management to lead these changes and develop into an
“ambassador” between the two firms. This additional managerial level (only present in
Facility B) provides the first two systemic levels of the subcontracting firm with an
initial intra-firm control. Subcontractors and supervisors feel more at ease to first evoke
any safety concerns or near misses to managers within their immediate firm. Middle
managers can, therefore, serve as an intermediary between subcontractors and senior
management to disseminate information, encourage communication and promote safety
leadership thereby promoting unity across both organizations. Application of leader-
ship practices may help overcome the limits of MCS that arise when the controllers
(senior management in over 80% of these controls identified in this study) are not
present to evaluate or confirm results. As a result, a “plural leadership perspective”
presents a potential method for achieving effective MCS in the ever-changing demands
of the nuclear industry.
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Abstract. In times of digital transformation, enterprises are facing great chal-
lenges in terms of management and work organization. In particular, the rapid
progress in the field of artificial intelligence and cognitive systems requires a
rethinking of by whom and how work activities will carried out in the future.
The automation of routine processes and intelligent algorithms in some cases
even allow new approaches and perspectives. For not only machines or intel-
ligent algorithms are going to execute tasks, new forms of human-machine
interaction represent valuable enablers of positioning the central role of humans.
Therefore, it does not only require technological but also cultural development.
By using new technologies and methods, tasks and jobs will change in the
future: qualification requirements will transform, previous jobs will be lost and
new job profiles will emerge. The demand for highly qualified staff will greatly
increase. Especially digital competence will be in more demand than ever as will
be the ability to control complexity and human creativity. Nevertheless, how to
get there and how to create the missing socio-technological link? In this paper,
the authors present selected currently available technological solutions in the
field of artificial intelligence leading to new forms of human-machine interac-
tion. In addition, the authors point out future demands on the skills of both
employees and managers as well as appropriate training opportunities.

Keywords: Artificial Intelligence � Collaboration � Data � Digitization �
Human-Machine interaction � Organization � Performance � Skills � Technology

1 Introduction

Although having been studied for decades Artificial Intelligence (AI) is still one of the
most elusive subjects in Computer Science. This partly due to how large and nebulous
the subject is [1]. Looking at the history of AI with logic-based approaches in the 1950s
and early 60s, knowledge-based expert systems in the 1970s and 80s, and data-driven
approaches from 2000 onwards high expectations have repeatedly given way to periods
of disillusionment and reduced funding in-between. Nowadays, breakthroughs in
particular result from the convergence of increased computing capacity, availability of
data, and new algorithms [2].
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For AI does not only have to been seen as a technology, but also as a scientific
discipline with far-reaching consequences for the global economy and society,
researchers and institutions from the private and public sector continuously are striving
to sharpen the understanding and to generate a shared common knowledge. With
intelligence – both of human and machines – still being a complex and quite vague
concept the European Commission’s High-Level Expert Group on Artificial Intelli-
gence proposes the following definition for AI systems [3]: “AI refers to systems
designed by humans that, given a complex goal, act in the physical or digital world by
perceiving their environment, interpreting the collected structured or unstructured data,
reasoning on the knowledge derived from this data and deciding the best action(s) to
take (according to pre-defined parameters) to achieve the given goal. AI systems can
also be designed to learn to adapt their behavior by analyzing how the environment is
affected by their previous actions” (Fig. 1).

As an essence, AI in this way endows computer programs with cognitive func-
tionalities enabling entirely new business models and work processes. In addition to the
nature and performance of cognitive systems, especially the question of the design of
new forms of human-machine interaction in this context will arise in the future.

2 Application Areas and Technologies of AI Systems

Technical systems with AI are becoming increasingly important in many areas of our
economy and society – not only because of their constantly increasing technical per-
formance, but above all because of their ability to develop continuously and inde-
pendently by adapting to new environments. Accordingly among many others, a survey
of 818 members of the German VDI with 56% approval showed, that AI is currently
the biggest trend in IT [4]. A large number of new use cases and concrete business
models based on AI technologies in enterprises across all industries also confirm this

Fig. 1. Schematic depiction of an AI system [3]
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estimation. As the following examples illustrate, AI thus offers transformational pos-
sibilities for customers and enterprises due to the closer cooperation between human
and machine as well as the increasing practicability of the technology [5]:

• Automotive industry: autonomous fleets for carpools, intelligent cars/driver assis-
tance, predictive and autonomous maintenance.

• Energy: smart metering, more efficient grid operation and storage, smart infras-
tructure maintenance.

• Financial services: personalized financial planning, fraud detection and anti-money
laundering, transaction automation.

• Healthcare: data based diagnostic support, pandemic detection, image diagnostics
(radiology, pathology).

• Manufacturing: increased monitoring and automatic correction, supply chain and
production optimization, on-demand manufacturing.

• Retail: personalized design and production, customer experience building, inven-
tory and supply management.

• Technology, communication and entertainment: media archiving and search, con-
tent creation, personalized marketing and advertising.

• Transport and logistics: autonomous transport and delivery: traffic regulation and
congestion avoidance, improved safety.

An extended overview of the technologies and functions that make up what we now
call AI in their interaction provides Kristian Hammond’s periodic table of AI [6].
Hammond considers AI to be the combination of basic elements, similar to different
LEGO® bricks. Each AI element represents a sub-function that has historically
established itself as an encapsulated functionality of a certain complexity and power.
The author defines 28 AI elements combinable according to general criteria. Each AI
element falls into one of three groups, namely “Assess” (for example, to record the
traffic situation around a robot car in milliseconds), “Infer” (for example, calculate the
probability of a rear-end collision for the next three seconds) and “Respond” (for
example, initiate the braking or evasive maneuver of the robot car). The selection of at
least one AI element from each group thus – as an “AI element triple” – represents the
typical processing step of an application case driven by AI. The assignment of the
selected AI elements to the three groups is as follows:

• Group “Assess”: speech recognition (Sr), audio recognition (Ar), face recognition
(Fr), image recognition (Ir), general recognition (Gr), speech identification (Si),
audio identification (Ai), face identification (Fi), image identification (Ii), general
identification (Gi), data analytics (Da), text extraction (Te).

• Group “Infer”: predictive inference (Pi), explanatory inference (Ei), synthetic rea-
soning (Sr), planning (Pl), problem solving (Ps), decision-making (Dm), language
generation (Lg), language understanding (Lu).

• Group “Respond”: relationship learning (Lr), category learning (Lc), knowledge
refinement (Lt), mobility large (Ml), mobility small (Ms), manipulation (Ma),
communication (Cm), control (Cn) (Fig. 2).

Work in the Age of Artificial Intelligence 495



The periodic table of AI helps to reflect systematically on the purposes, opportu-
nities and risks of AI without getting lost in discourses about their technical imple-
mentation. It helps, for example, to identify plausible applications for digitization, to
compare offers from different providers or to keep an eye on the organizational con-
sequences of AI moving into enterprises [7].

According to a current Lünendonk® survey among 130 CDOs, CIOs and IT
managers from large enterprises and corporations, the use of language assistants (68%)
is currently the most common, for example, for IoT business models such as smart
home components or chatbots for customer interaction. The second most important AI
technology level are solutions for the automation of business and IT processes (62%)
followed by predictive analytic tools as an add-in within business intelligent solutions
(58%), as an example of fraud detection or customer segmentation. Classic predictive
analytics tools already have forecasting models to evaluate the future. However, these
tools reach their limits particularly finding anomalies in huge databases (e.g. credit
databases, sensor data) hidden from the human eye. For example, AI tools here shall
support the detection of anomalies or patterns in large databases and the early detection
and correction of process disturbances [8].

At this point it should be noted, that two central cognitive functionalities are
“learning”, to automatically construct models, facts, and knowledge that accurately
capture some aspect of a real or virtual phenomena from observations, assumptions,
prior knowledge, and interactions with the environment, and “reasoning”, to draw valid
conclusions from models, facts, observations, assumptions, and knowledge. AI systems
in the future will be able to perform certain tasks automatically. However, there will
still be a need for human-machine interaction due to technological restrictions. Thus,
AI systems are able to recognize correlations of certain developments, but these often
do not lead to goal-oriented insights due to non-existent causalities. At this point
humans are still superior to machines because of their competence to judge and
experience.

Fig. 2. Periodic table of Artificial Intelligence [6]
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3 Impact of AI on Future Business and Work

According to forecasts, AI can additionally increase global gross domestic product
(GDP) by an average of 1.2% points per year by 2030. AI thus exceeds the annual
growth effect achieved by steam engines (0.3% points), industrial robots (0.4% points)
and the spread of information and communication technologies (ICT, 0.6% points). In
total, AI can make an additional global contribution to value creation of 13 trillion US
dollars by 2030 [8]. Enterprises in all industries are therefore encouraged to consider
the effective use of AI in order to exploit the potential of AI fully – and this awareness
seems to have matured in enterprises, as the CEO’s perspective of AI’s impact on
business strategy expresses [5]:

• 72% of CEO’s believe AI will be the key business advantage of the future,
• 67% believe AI will have a positive impact on the business by combining artificial

intelligence with human intelligence,
• 54% confirm that AI has already increased productivity in their enterprises.

In this context, both strategic and operational objectives are of importance to enable
efficiency in processes and customer centricity primarily (Fig. 3):

With regard to the division of labor between humans and machines, the spectrum of
AI – besides automation of repetitive manual and cognitive tasks by machines –

consists of three general areas [5]:

• Assisted intelligence: already widespread improving what people and organizations
are doing today,

• Augmented intelligence: developing now allowing people to do things that they
would otherwise not be able to do,

• Autonomous intelligence: developed for the future creating machines that act
independently (Fig. 4).

Fig. 3. Business opportunities of AI [8]
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Since, historically speaking, any innovation that makes the capital factor production
more productive also has a direct or indirect impact on labor, AI will also have a
significant impact on occupations and activities – mainly through three channels [10]:

• Replacement of human work: complete takeover and performance of activities by
machines even in constantly changing environments,

• Increased efficiency through intelligent input: replacement of processes that support
the actual creation of value on the basis of intelligent algorithms,

• New tasks for enterprises and employees: creation of new value-adding processes
due to the execution of standardized tasks by computer programs and machines.

The results of a recent Fraunhofer IAO study on the effects of AI on future work
and the division of labor between humans and machine over the next five years,
confirm that simple and analytical activities in the field of data analysis in particular
will be most affected by automation. In contrast, empathic activities, for example the
recognition and processing of emotions, as well as intuitive activities, such as creativity
and independent adaptation, will continue to be the primary responsibility of humans in
the future. Comprehensive shifts in work organizations and techniques currently
especially emerge in the field of knowledge work [11].

Here AI-supported automation in particular can contribute to relieve people of
routine activities and to support knowledge-intensive activities to promote productivity
and innovation, for example by automated data collection and analysis, development of
hypotheses as well as creation of models and their verification. On the other side,
enterprises that deploy advanced AI systems will need a cadre of employees who can
explain the inner workings of complex algorithms to nontechnical professionals [12].
According to this, an Accenture global study of more than 1.000 large enterprises
identified the emergence of three new categories of uniquely human jobs (Fig. 5):

Fig. 4. Three waves of the current and upcoming AI [5]
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Within a survey of 607 enterprises, including large enterprises, start-ups and small
and medium-sized enterprises, the Stifterverband für die Deutsche Wirtschaft e.V. in
cooperation with McKinsey & Company identified the need for new technological
skills for 700,000 German employees over the next five years. Accordingly, enterprises
should provide further training in 18 skills in the following three fields of competence:
Technological skills, basic digital skills and classical skills:

• Technological skills: complex data analysis, smart hardware/robotics development,
web development, user-centric design (UX), conception and administration of
networked IT systems, blockchain technology development, tech translation,

• Basic digital skills: digital literacy, digital interaction, collaboration, agile working,
digital learning, digital ethics,

• Classical skills: problem-solving ability, creativity, entrepreneurial action and ini-
tiative, adaptability, stamina.

In order to achieve these ambitious plans, targeted recruitment of graduates in the
sought-after subjects, recruitment on the global labor market or the targeted estab-
lishment of technology activities at talent hotspots as well as further qualification of
existing staff and teaching of technological skills are essential.

Overall, the findings presented and the resulting challenges with regard to
employability make it clear that people will also play a leading and shaping role in the
future world of work enriched by AI systems.

4 Conclusions and Demand for Further Research

Artificial Intelligence as technology and scientific discipline leads to a profound change
in the world of work. On the one hand, AI systems offer enterprises a wide range of
options for making processes more efficient and economical. On the other hand, the
selection of suitable AI technologies and functions for the concrete use case and the

Fig. 5. Representative roles created by AI [11]
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question of new forms of human-machine interaction confront enterprises with great
challenges:

• The use of AI requires an advanced stage of digitalization or digital readiness in
enterprises.

• AI systems require a combination of different AI technologies and functions to
generate purpose-oriented and tailor-made solutions.

• The use of AI creates new activity profiles for the understanding and use of AI
systems requiring corresponding competencies.

• The design potential to relieve employees of routine activities and to support
knowledge-intensive activities to promote productivity and innovation has to be
identified.

• An integrated design of the AI technology and process and activity dimension of the
work system is necessary for a productivity- and competence-promoting human-
centric introduction of AI.

Summing up we can conclude, that coupling capabilities of cognitive systems and
humans enables enterprises to achieve competitiveness within the rapid change of a
hybrid world. Even though incorporating AI into business systems and processes is a
journey unlike any other digital technology implementation its use is about the support
of humans and not about the dominance of technology over people. For this reason, our
further research work will be carried out on a methodology for the identification of
application potentials of artificial intelligence and the establishment of new forms of
human-machine interaction for the design of new innovation processes.
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Abstract. The article presents the results of the initial assessment analysis of the
role played by the personnel in aircraft repair services that provide repairs to the
Polish army and other armies. This entity is not militarized, but it implements
processes that constitute the value creating chain, where the military stages are
included. The crew is formed by civilians who act on behalf of the military and on
military equipment. Such employees must function within a strictly defined
military processes and are subject to many military procedures. There is little or
no space for activities not specified by the regulations. The repair plants have a
quality management system that stimulates creative activities; hence the
employees must confront their creativity with strict adherence to military pro-
cedures, where there is little room for creativity and a creative approach. The
analysis presents the results of observations and interviews with the crew, the
purpose of which was to identify the expectations of staff and management as
regards the role of the human factor in formalized paramilitary processes.

Keywords: Military enterprise � Human factor in military processes �
Repairs of military aircraft repairs

1 Introduction

The subject of this article is the paradox related to the role of employees in a civilian
enterprise working exclusively for military purposes. A study carried out by the
SYDYN research group identified the attitudes presented by employees and manage-
ment of a specific enterprise being a part of the Polish Armaments Group. Its personnel
does repair works of combat aircraft for the Polish army and other armies and for that
reason they are subject to very strict rules resulting from military procedures. On the
other hand, employees use this opportunity to develop and improve their processes as
part of the quality management system. Creativity is a desirable feature in almost every
professional activity performed by humans, however, in the discussed entity, it is a
subject to quite heavy restrictions due to the clients’ requirements [1].

Despite the fact that the crew performs strictly defined repair procedures and
operates under the conditions of the technological and legal regime set by the
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documentation of aircraft and regulations, one can notice an interesting phenomenon
related to the attitudes the employees present. They are vividly interested in the role they
play in the value creation chain, and the management is interested in the psychosocial
mechanisms-related impact they can have on the crew. These conditions allow to reveal
the significant impact of the human factor on the effectiveness of the service processes.
Despite the military rigor in the processes, both the management and the crew are
interested in their influence the technical aspects of the processes they carry out as well
as in the behavioural element of the social subsystem functioning. This is especially
noticeable when the efficiency and effectiveness of this system are analysed.

2 The Specifics of the Operation of Aircraft Repair Plants

The Military Aviation Works located in Lodz (Poland) have a long and significant
aviation - related tradition. Thanks to the cooperation with the Lodz University of
Technology, they have access to knowledge bases and databases of the academia that
can be used to recruit both the lower and higher level staff, which is an important asset.
The staff is characterized by great attachment and loyalty to the company.

The Military Aviation Works operates in the aviation industry; its basic scope of
operations is to perform major repairs, modernization and servicing of aircraft and their
equipment. Their main strategic objective is to perform economic activities in the
sphere of logistic security of Polish military aviation [2]. Adjustments of internal
organizational structures, modifying and modernizing technological potential and
maintaining the appropriate level of staff competence allow to create the base for
efficient and optimal management of owned resources [3]. These activities are sup-
posed to maintain continuous organizational and technological compatibility with the
structures of Polish military aviation, in pursuit of realizations of tasks that result from
the changing needs of military aviation. They are also meant to provide conditions for
undertaking new technologically advanced tasks.

The plant is aiming to be a modern, constantly developing company, ensuring high
operational efficiency of the aircraft fleet owned by the Armed Forces of the Republic
of Poland that would satisfy both customers and employees [4].

Military Aviation Works operate as a part of a commercial company, which gives
significant opportunities when it comes to realization of purchase. Cooperation with
organizations that are part of governmental structures allows to use this area to for-
mulate competitive offers. Organizations that belong to the public sphere are obliged to
use time-consuming public procurement procedures. Acting as a commercial company,
Military Aviation Works are able to make purchase faster and without restrictions
resulting from financial plans of the budget sphere. The right to make independent
purchase abroad is also an important area, related to the possession of an Internal
Special Trade Control System with foreign countries. This creates opportunities for
commercial mediation in the supply of armaments and dual-use goods for organizations
from the public sphere. This creates opportunities for commercial mediation in the
supply of armaments and dual-use goods for organizations from the public sphere and
the competitiveness of production offers related to the possibility of using cooperation
with foreign partners without intermediaries.
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The versatility of the renovation and production activities, including areas related to
aircraft is definitely an asset that contributes to competitive advantage. This kind of
versatility of aviation-related activities is unique among both the companies belonging
to the Polish Armaments Group and other entities that are competitive and independent.
A positive element is targeting and profiling of activities of individual subsidiaries by
the Polish Armaments Group, which allows to avoid unnecessary competition and
directing resources to the Military Aviation Works.

In the area of military aviation, the stakeholders are military supply authorities from
all levels and direct users of aviation military equipment, along with their commanders
at all levels of hierarchy. Other important stakeholders are the Ministry of National
Defence and the Polish Armaments Group along aviation industry entities subordinate
to it, which performs corporate governance over Military Aviation Works. As regards
the supervision of the quality of products for military purposes, an important stakeholder
is the Military Center for Standardization, Quality and Codification with the Regional
Military Representatives governed by it. The basic expectation of all these interested
parties is to ensure efficient, effective and safe functioning of Polish military aviation.

3 Organization of Performed Works

The repair plants are primarily doing main repairs, maintenance and modernization of
aircraft for the armed forces. In case of major repairs, the process involves all pro-
duction departments and organizational units related to purchases, technological ser-
vice, and planning of repair works. Aircraft servicing is carried out at individual
production departments. Depending on the scope of needed service, the organizational
units involved in the process may be related to purchase, technological support and
maintenance planning. Modernizations of aircraft are carried out at the airframe
department. The technology department is the one mainly involved in the process, with
support of other organizational units.

4 Organization of the Course of Work

The Military Aviation Works plan and manage the course of works in an orderly and
supervised manner, taking into account factors such as:

– customer requirements,
– internal organization,
– limitations and possibilities of resources,
– time limits
– risk levels

Managers of all ranks involved in the implementation of the project are obliged to
plan and implement it in an orderly and controlled manner, taking into account the
current availability of resources and compliance of the implementation process with the
project schedule.

Basing on contracts and arrangements with customers, an annual quantitative and
assortment plan is prepared, that specifies production plans for a given calendar year.
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This plan is updated during the year and is the basis for production planning in
individual production departments.

When planning the realization of the main repairs, servicing and modernization of
aircraft, the following factors are taken into account:

– product requirements:
• personnel safety,
• product safety,
• production capabilities,
• control capabilities,
• product reliability,
• availability of materials, parts and components,
• suitability of used materials and parts,
• aging processes of the product,
• prevention, detection and removal of foreign objects,
• rules of handling the product,
• storage of the product,
• recycling or final disposal of the product at the end of its lifecycle.

– defining criteria processes applied,
– defining criteria for sign-off for the work already performed,
– identification of the resources needed to achieve compliance with the requirements

for the work performed,
– identification of resources needed to ensure timely execution of works,
– implementation of supervision of processes, in accordance with relevant criteria,
– defining, maintaining and storing documents to necessary to demonstrate compli-

ance of the performed works with the requirements,
– defining processes and governance necessary to manage critical elements,
– involvement of functionaries representatives in planning and governance,
– determination of processes and resources to support the use and servicing of aircrafts,
– defining governance measures to prevent non-compliant products from being

delivered to the customer.

Other processes that support the realization of performed works are co-ordinated by
managing current decisions effectively. The elements related to the execution of
planned realizations and supporting processes achieve their effectiveness through
appropriate management in particular phases of their implementation at specific
departments and organizational units.

Projects related to production processes are planned basing on data obtained from
the contracts signed with the customer. Information on the manner of project realization
agreed with the customer is sent as an internal order to production departments and
organizational units, where implementation schedules are developed for individual
projects, with attention paid to customer-defined limitations resulting from legislation
and internal procedures.

The purpose of these activities is to meet the requirements for the execution of work
within the deadlines specified in the schedule, considering any possible restrictions on
available resources.
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The employees of the Quality Control Department allow to use aircraft after checks
and acceptance tests in accordance with the inspection plans adopted for these aircrafts
and on confirmation of compliance with the maintenance scope specified in technical
documentation and relevant registration forms (circular technical documentation, cer-
tificates metrics, etc.). These activities are carried out in a planned manner at appro-
priate stages of the main repair, maintenance or modernization.

The determination, approval, supervision and application of repair schedules is
performed by personnel responsible for customer complaints, in consultation with
personnel responsible for production processes, purchasing, technological and con-
struction supervision. Quick and efficient preparation of teams directed to perform
repairs on customer’s premises or at another designated location makes it possible to
ensure appropriate repair schemes and appropriate provision of these teams in mate-
rials, parts, subassemblies, tools and production equipment as well as data necessary to
effectively remove product non-conformities to the requirement. If the problems are
identified after delivery, the complaint teams carry out the analysis and present reports
on performed activities and drawn conclusions.

5 The Human Factor

Due to special conditions of the specificity of aircraft repairs performed in repair plants
providing services to the Polish Armed Forces, an essential element of the management
approach is the possession and access to necessary resources, both intangible and
tangible. Among the issues that determine the effectiveness of management in these
enterprises, the human factor is significantly important. It is related to, among others,
the psychological and sociological sphere of the company activity. It requires estab-
lished cooperation between the organizational units of the company and specified
unambiguous and formal relationships between them. If the employees are expected to
perform highly skill-demanding and good quality tasks in the company, it is necessary
for them to show wide competences, abilities, experience and continuous training and
improvement [5]. Only this approach ensures excellent quality of the main repairs and
an appropriate level of safety in the subsequent operation of aircraft in military units.

In management engineering, the human factor is treated as a factor creating
organizational structures. It consists of individuals and groups of those people in
organizations that perform duties and tasks resulting from their functions as well as
aspirations and goals designated to be achieved. By identifying the human factor in
aircraft repair processes, it should be noted the primary importance of a human being in
successful and effective implementation of the company’s objectives and the impor-
tance of personnel in ensuring compliance with the requirement for the quality of the
repair or service. This also applies to employees who are not directly involved in
production (i.e. those dealing with purchases, planning, and contacts with customers).
It should be remembered that every employee has some influence on the functioning of
the repair plant. In terms of resources, the human factor should be treated as a com-
ponent of the economic value of the organization [6].

The success of any undertaking depends on the people who take part in it. For
example, changes taking place in the structure of the management process of the
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discussed enterprise are to a large extent based on the emotions of people participating,
especially when the flow of information is inadequate to the needs. In such case, in
order to be effective, access to the necessary knowledge should be ensured.
Undoubtedly, information is an important factor in the effectiveness of undertaken
actions, determining changes in the organization. In repair plants providing services to
the Armed Forces, the human factor is responsible for the entire process of the main
repair of the aircraft. It is also responsible for the customer (a military unit in this case).
Due to this, the correct flow of information is very important both at the external
company-customer level as well as at the internal level of ‘faculty - department’ or
‘employee-employee’ [7]. We can speak here about both external and internal cus-
tomers (the latter understood as employees of the organization).

The human factor is an important criterion for the enterprise management system
governance. Its importance manifests itself at every stage of building and updating the
structure of this system, i.e. in:

– the design phase, by clearly defining the qualifications and competences of people
participating in the system, which are a guarantor of the effective functioning of the
organization and the system,

– the implementation phase, in which it is important to convince potential adversaries
about the need for changes,

– the maintenance and improvement phase, which is a determinant of the correctness
of previously taken decisions, also regarding the allocation of competent and
competent powers to perform specific tasks for employees.

The need for change related to ensuring the effectiveness of the organization’s
functioning is determined by the possibilities of adapting to- and accepting these
changes by the company’s personnel. To ensure the effectiveness of the system, it has
been necessary and to counteract potential difficulties and irregularities that appear
during the changes. This requires adequate access to information, understanding of the
scope of the changes and acceptance of their root causes, including the authors of the
proposed changes. Employees articulate the need to influence what is going on around
them. Despite a much formalized approach to processes due to the fact that they
concern military aviation, the need to be aware of changes is clearly visible. In the
activities undertaken by the employee, the important elements are: the vision (the
answer to the question where we are going and what we want to achieve), the plan (a
clearly defined way of achieving the goal) and resources (access to necessary resources
that make change possible) and the motivation of people to move away from the
existing state of things [8].

Employees with their qualifications declare that they are an important element of
the company’s resources, allowing to achieve the planned goals, and actually condi-
tioning success. Among the important factors of influence highlighted by employees, it
is important to actively engage the management of all ranks and active participation of
the crew, not due to profession-related coercion, but out of beliefs about their role and
significance [9]. At the same time, it requires constant efforts to improve the efficiency
of resource management and the effectiveness of achieving and harmonious combi-
nation of objectives important for the enterprise, its customers, employees and other
entities involved in the process.
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To ensure effective functioning of the company, it is important to account for the
right interpersonal relations in the organization. According to the thesis that is devel-
oped within the framework of industrial psychology, material stimuli are important for
employees’ reactions, but the social context of the consciously performed work is
equally important. The presented organization is not a military unit, but it works for the
military and not only for the Polish one. Therefore, the work regime and the existing
codes of conduct are subject to military rules. In spite of this, employees know their
role in the entire process, because they function within the quality management system,
in which the roles in the value-adding chain have been very well defined [10].

The work allows for satisfying variety of needs, from the physiological ones to
social needs, the needs of recognition and self-realization. One of the concepts clarified
in this direction (the so-called behavioural school) assumes a holistic view on the
effects of interpersonal behaviours and their determinants. The behavioural school
recognizes a person as a particularly important resource of an enterprise, along with
phenomena that describe this person, i.e. job satisfaction, stress, motivation, leadership,
group dynamics, conflict mechanisms, business relations, innovation, skills, etc.

The condition for proper functioning of the management system is the provision of
resources necessary for its maintenance and improvement [11]. Among all resources in
aviation plants, human resources are of particular importance, which determine the
possibilities of the company in the field of tasks realization and customer expectations.

6 Conclusion

The human factor is important both in terms of internal and external development
opportunities of the enterprise. Thus, it can be considered at various levels of the
organization’s functioning and in terms of different degrees of impact of the envi-
ronment on the possibilities of this functioning, especially in terms of the specificity of
repair plants providing services to the Armed Forces - repairs of major aircraft. It is an
important criterion for the effectiveness of meeting the needs and expectations of
customers. It is the scope of the system and the enterprise that determines the possi-
bilities of its development. Therefore, a long-term enterprise development strategy
cannot disregard the human factor. It seems that the level of enterprise excellence is
demonstrated by the technological level, however, it is the employees who determine
the quality of the processes carried out. Proper technical equipment is a prerequisite for
an adequate level of service, but it is not a sufficient condition. In the process of
enterprise development, in which the essential stage is introducing changes, the person
must accept the proposed changes and then, by specifying their scope, affects the
efficiency of the introduction. The crew and the level of its competences, expectations,
ambitions and commitment determine directly the position of the company against
competition and indirectly determines the position of the army on the battlefield. In a
situation where the reaction of a company depends on changes taking place in its
environment, a person becomes a particularly important factor related to its proper
functioning. The purchase of increasingly more modern technologies, machines along
with efficient process management not enough to increase its efficiency. In the con-
ditions specific to aircraft repair plants that provide services to the Armed Forces,
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employing qualified employees willing to improve equals greater opportunity to obtain
new orders, fewer complaints - greater profit, and as a result, a better position of the
company both on the market and in the eyes of current and future customers [12].

Both the personnel and the management know the role that people play in such
highly formalized and responsible processes. From the research an image emerges of an
employee who knows how much depends on the person doing the job: responsibility
for the safety of the aircraft, and what follows - of the country. It is also an employee
who is aware that the technical subsystem is only a tool available to the employee.
Therefore, employees show pride in the role they play, but at the same time a huge
responsibility for the effect of the service. Therefore, it can be stated that they manifest
an extraordinary awareness of their role as a human factor determining the quality of
army aircrafts.
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Abstract. This study objective is to increment efficiency in secondary process
at automotive wire harnesses enterprise, through distribution change into the
workstations, performed by work teams. Was analyzed each process area; then,
manufacturing flows were defined; each common workstation among families
was identified to place them into common area, workstations were rebalanced,
densification and simulation techniques were applied.
Steps followed: Manufacturing Flows Improvement: To identify common

workstations; were proposed centralized processes; value chain mapping is the
best tool, in this case. Workstations rebalancing: similar workstations are
identified, also workloads for each station, and production daily volume
required; rebalancing should consider one route to deliver each component to
each line and workstation where is used. Workstations area distribution design:
was selected distribution by process or by function. Result analysis, efficiency
results doesn´t show positive results, because were launched new part numbers
simultaneously to changes implementation. Productivity changed from 81.77%
to 93.59%.

Keywords: Productive processes improvement � Automotive wire harnesses �
Workstation densification � Work area distribution � Work teams

1 Introduction

This study objective is to increment efficiency in a secondary process at an automotive
wire harnesses enterprise, through a distribution change into the workstations distri-
bution, performed by work teams. To develop the new workstations distribution, each
process area was analyzed, among them, terminal bench presses, components assem-
bly, sleeve heaters; after that, were defined manufacturing flows for each wire harnesses
family; next step, each common workstation among families was identified to cheer
and to place them in a common area, accordingly to manufacturing flow established.

After workstations are known, next step was to rebalance each station workloads to
eliminate workstations, and look forward improvement opportunities. To perform
workstations location change, it was used a guide that contemplates areas divided by
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blocks and aisle size defined, covering material service and maintenance routes, to
establish necessary room for manufacturing processes, densification.

Knowing manufacturing flows variables and stations workloads, it was defined
each station position in secondary processes area of high voltage section at automotive
wire assembly enterprise.

For each workstation position were designed proposals to simulate each manu-
facture workstation conditions. Based on simulation results, were implemented the
optimums proposal for the area.

Efficiency results doesn’t show the results of the implemented change, because
were launched new part numbers simultaneously to changes implementation. On the
other hand, Productivity changed from 81.77% to 93.59%.

2 Problem Statement

Automotive wire harnesses Enterprise count with 2000 operative employees, a pro-
ductive area of 236,000 ft2, this study was performed in 18,000 ft2, eight percent of
total productive area, occupied by the secondary processes to produce high voltage
automotive wire harnesses.

Secondary processes section shows deficiency on the quantity produced and
workstations distribution. Initial efficiency was 52.3% as average, as presented on the
Fig. 1, and management requirement is 80%.

Fig. 1. Initial efficiency at secondary process section. This presents initial efficiency shows an
average of 52.3% during the month of May (W1, W2, W3, and W4), far away from requirement
80%.
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2.1 General Objective

Improve productivity 12% in secondary processes area at automotive wiring harnesses
enterprise, through: (a) Reducing workstations’ quantity through a revaluation and
workloads distribution, (b) Reducing space quantity actual, (c) Reducing quantity of
people, (d) Increasing level of compliance of safety and ergonomic requirements.

2.2 Production Process

A production process is an activities’ serial required transforming raw material or
energy in some good or service, as Izar Landeta (2016), defines a serial of production
processes that add value to a product. Secondary processes area, processes cables in
different ways, like coaxial cables process and their subsequent processes: strip off
cable, components assembly, splints and terminals press, direct cables with sonic bench
press, and cables with insertion of tube for blend it.

Coaxial cable process start striping back insulation of the cable, removing part of
insulation and grid, at each cable side using a dedicate equipment, one for each
operation.

Components assembly are processes that insert one or several components, orderly,
before been bench pressed, according to wire harness design.

Applied bench-presses manually because this application cannot be considered to
be done automatically; mechanical terminals and splints are included in this process.
Splints are part of wire harnesses that contain coaxial cables to function in the harness
as current providers of the coaxial cable second cover.

Terminals and splices sonic press are processed by sonic bench presses. Sonic
bench press process is the cable points/terminals jointed through vibration resultant of
an ultrasonic emission by a sonic press.

Sleeves heater is the process to apply heat to a cover called sleeve, to protect
specific areas of the wire harness. Time and temperature are the clue variables of this
process.

In secondary processes high voltage section, certain wire harnesses require a
metallic tube for protection; called tube-bending process. With this process, wire
harnesses are able to get tridimensional shapes. It is used a robotic arm in this process.

2.3 Distribution Area

Distribution area is physical accommodation of workstations, including necessary
spaces for material flow in the process, material storage, operative personnel position,
and routes of other enterprise areas. During distribution area projection in productive
area, planned in a way to reach an efficient distribution (Muther 1970).

Distribution area is looking forward more productive, secure, and satisfactory work
areas for personnel interacting directly or indirectly with workstations; also is focused
in reduce quantity of area used, like reduce non-necessaries aisles, material in process
awaiting for too long, excessive separation distances among workstations, to mentioned
a few.
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Advantages of a good distribution: process material control improved, to facilitate
workstation maintenance, visual presentation of workstations enhanced.

Base on area distribution is imperative an entire integration of personnel, raw
material, material in process, machinery, and auxiliary activities.

2.4 Densification

Densification means compression in area distribution in workstations of productive
area in a manufacturing enterprise. Compression area is looking forward effective usage
of productive space available, through reduction of workstations dimensions or area
redistribution. This study is looking also to improve in process material handling.

2.5 Connectivity Systems

Distribution area improvement requires connectivity systems, Kanban system selected
in this study. Kanban card main function is to behave as a work order for each process,
with this, the function is give movement to material in process, initiate construction of
some product in any moment and to give instruction of processes based on area
distribution. The main principles of Kanban system are waste elimination (handling,
material/movements), continuous improvement (support to improve production activ-
ities), personal and organizational participation and usage, and visibility in material in
process.

Using Kanban as a connectivity system gives advantage of overproduction elimi-
nation, what requires by Kanban is the only produced; production is prioritized base on
signal shots. In this way, Kanban facilitates, process material control and processed
material inside any distribution area planned to be produced.

2.6 Manufacturing Flow

To develop a manufacturing flow is necessary to be aware of each process of each wire
harness to be produce, to group the processes and base on it, create workflows using
centralized workstations, instead of individual workstations dedicated to process each
family independent.

The manufacturing flows are representations of each one of material movements
performed until the process is finished. Figure 2, shows Manufacturing flow at sec-
ondary processes area at wire harnesses enterprise. Shows process since raw material
until subassembly is complete to be used into wire harness. Start on station 2, where
components assembled and pass to subassembly rack; from subassembly rack some
material goes to Press 1 to splint and bench press, after that operation pass to Press 2 to
splint and bench press different components, from there pass to Press 6. M Press 6 is
splint, bench pressed with components of subassembly rack, from there pass to Press 7,
and last station is specific applications, from there, complete subassembly is stored into
finished subassembly rack.

Subassembly area build between 70 to 80% of total content of this type of wire
harnesses, the rest of work content, taping, electrical test are performed at finished
assembly area.
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3 Methodology

A production process is an activities’ serial required transforming raw material or
energy in some good or service, as Izar Landeta (2016), mentions a serial of production
processes that add value to a product. Secondary processes area, processes cables in
different ways, like coaxial cables process and their subsequent processes: strip off
cable, components assembly, splints and terminals press, direct cables with sonic bench
press, and cables with insertion of tube for blend it.

Four steps followed to reach the objective:

3.1 Manufacturing Flows Improvement

To be able of improve efficiency and productivity is necessary to know actual capacity
of each workstation. First stage was identifying common workstations by process
containing each wire harness, to find out the best raw material flow. Original distri-
bution area shows nonproductive material flows, to counteract this situation proposed
centralize the processes, improving simultaneously the actual manufacturing flows.
A value chain mapping is the best tool in this case (Muther 1970). Figure 2.

Fig. 2. Manufacturing flow. Secondary processes area at wire harnesses enterprise. This shows
process start on station 2, where components assembled and pass to subassembly rack; from
subassembly rack some material goes to Press 1 to splint and bench press, after that operation
pass to Press 2 to splint and bench press different components, from there pass to Press 6.
M Press 6 is splint, bench pressed with components of subassembly rack, from there pass to Press
7, and last station is specific applications, from there, complete subassembly is stored into
finished subassembly rack.
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Manufacturing flow. Secondary processes area at wire harnesses enterprise, shows new
manufacturing flow, present how material flow to process using centralized worksta-
tions of components assembly and bench presses for all families with common
processes.

3.2 Workstations Rebalancing

To develop this step was necessary to know actual capacity for each workstation before
change. Similar workstations identified, also workloads for each station, and produc-
tion daily volume required. Workstations are installed in a central area, could be loaded
with one product of each wire harnesses or several; rebalancing should consider one
route to deliver each component to each line and workstation where is used. Equipment
usage for centralized shape installation should be 95%. To determine utilization per-
centage for each workstation criterions considered were: out speed for each harness in
seconds, line pieces per hour produced, volume of harnesses to be processed, similar
components study, drawing product identification and cycle time for each process.
Time studies for each process should be developed and documented because this
processes are relatively new at the plant, at specific format, to analyze them during the
workstation workload definition (Sivarsankaran and Shahabudeen 2014).

3.3 Workstations Area Distribution Design

The new distribution area selected from several proposals received from the different
departments involved in this secondary processes section. These wire harnesses fam-
ilies have common processes each other, bringing about positive change in distribution,
as equipment quantity reduction, better area utilization, operative personnel reduction.
New distribution selected is distribution by process or by function, where all similar
operations of the same process grouped. After get information a document to con-
centrate it was issue, points included into document: workstation name, number of
cycles to perform, cycle time and handling, set-ups quantity, utilization total time and
utilization percentage for each workstation. Selected type of area distribution’ advan-
tages: better use of available space, easy adaption to different wire harnesses types, not
affects daily production variation (Muther 1970; Greig et al. 2018).

3.4 Result Analysis

Information taken in two different times, initial information taken from three months
before intervention, the metrics are efficiency and productivity, final information taken
from three months posterior to intervention. Graphs and registers analyzed. The two
scenarios are compared, two variables during different periods.

Workstations show, initially, disorder, changes on workloads, lack of identification
in materials containers and workstation itself, visual control, as presented on Fig. 3
Workstation before distribution changes, Fig. 4 Workstation after distribution changes.
Workstations show, proper spaces to place material, containers identified and Fig. 5
Workstation presents improvements. This Figure shows numbers to identify names of
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components added, for example number 5 show where the samples container is,
operator will know where to put them, also inspector; number 7 show where
micrometer holder should be.

Fig. 3. Workstation before distribution changes. Workstations show, initially, disorder, changes
on workloads, lack of identification in materials containers and workstation itself, visual control.

Fig. 4. Workstation after distribution changes. Workstations show, proper spaces to place
material, containers identified.
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After changes, workstations show proper spaces to place material, containers
identified, cleanness, order as presented on Fig. 4 Workstation after distribution
changes. Figure 5 Workstation presents improvements. The Fig. 5 shows numbers to
identify names of components added, for example number 5 show where the samples
container is, operator will know where to put them, also inspector; number 7 show
where micrometer holder should be.

Workstations distribution design was developed base on new manufacturing flows
and equipment workloads, Fig. 6, show graphically capacity workloads defined for
each workstation and each person position into productive section. This section con-
tains around 20 automotive wire harness families; each family had installed dedicated
equipment. Families have common processes among them. This common processes
favor area distribution change, reducing installed equipment, operative personnel,
improving efficiency and productivity.

1. Station identification.
2. Work method.
3. Reject tape.
4. Kanban cardholder.
5. Samples Container.
6. Rejection hook. 
7. Micrometer holder.
8. Stripping clip.
9. File holder.
10. Work table.
11. Mesh scrap container.
12. Material container.
13. Base for terminal rolls.
14. Anti-fatigue mat.

Fig. 5. Workstation presents improvements. This Figure shows numbers to identify names of
components added, for example number 5 show where the samples container is, operator will
know where to put them, also inspector; number 7 show where micrometer holder should be.
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Secondary process area centralized into five areas: strip back insulation wire, bench
presses cell, coaxial cables, cable insertion and tube bending and sonic bench presses. New
distribution area performed thru a work team formed by representative of department’s
involved, open mind and looking for continuous improvement, personnel and as a team.

4 Results

Final efficiency at secondary process section presented on Fig. 7. show final efficiency
average efficiency for Jun 49, July 46.4, Aug 38.05%. These results are due to new
programs launching, learning curves for operators and administrative personnel, scrap
originated in early steps, quantity of personnel involved during implementation (Fig. 8).

Tape and Tie Sleeve Heating Wire Insertion station 1 Assembly components
Cycle Time per piece 65.2 107.2 158.8 56.2
Pieces per harness 2 2 1 1
Segs Total 13379.2 21611.2 15862.4 11615.2
Hrs 3.72 6.00 4.41 3.23
Shift 0.24 0.72 0.53 0.39

Available Time (hrs) 4.62 10.66 12.26 5.11
WorkLoad per day 196.00 196.00 98.00 196.00
Equipment Utilization 0.22 0.36 0.27 0.19
Equipment Utilization (Total) 0.22 0.36 0.27 0.48
Equip. Qty in Plant 1 1 1 2

Fig. 6. Workstations distribution design, shows graphically capacity workloads defined for each
workstation and each person position into productive section.

Fig. 7. Final efficiency at secondary process section. This presents final efficiency show average
efficiency Jun 49, July 46.4, Aug 38.05%. These results are due to new programs launching,
learning curves for operators and administrative personnel, scrap originated in early steps,
quantity of personnel involved during implementation.
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Even though efficiency reduced several index points due to external causes as new
programs launching, and proper implementation of new program, by other side, pro-
ductivity improved from 81.77 to 93.59%, an increase of 11.8%.

5 Conclusions

Invest capital and time to perform a distribution area change into secondary processes
section of high voltage area, it worth it, because improved connectivity among all
workstations (manufacturing flows), reduced workstations installed quantity and people
working to meet requirements, and incremented productivity and efficiency but overall
ensure high satisfaction among employees.
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Abstract. This study seeks to provide an understanding of how data security
and trust is managed in the collaborative work between technology start-up
firms in developing economies and third-party entities. Using qualitative data
from Ghana which was analyzed thematically, it was found that the measures
taken to ensure the security and privacy of client datasets vary in intensity
among firms. Thus, in collaborating with third-parties, the firms largely depend
on industry best practices, policies and service-level agreements, and thus do not
attempt to integrate the policies of collaborators with their firm’s policies except
in situations where the inclusion elimination of certain clauses are collaborative
pre-requisites. The firms also have trust criteria which they use to pre-qualify
third-party entities with whom they collaborate. It is concluded that technology
start-ups possess attribute that show their core competencies and the quality of
their deliveries, but might require a regulatory body to monitor their operations.

Keywords: Technology start-up firm � Third-party entity � Data security �
Trust management � Collaborative work � Developing economy � Ghana

1 Introduction

Globalization requires that organizations seek out ways through which they can tran-
scend national boundaries to adequately and profitably meet customer demands [1].
This development has necessitated a new paradigm of work where organizations have
been restructured to include such forms of work as outsourcing, offshoring, telecom-
muting and virtual team-working among others [1]. Individuals therefore no longer
have to be together in the same vicinity to get work done as emerging digital tech-
nologies have made it possible for people to collaborate without necessarily being
together and for managers to lead and manage the workplace from a distance [2]. For
technology start-up firms, this practice has resulted in their leveraging on cloud-
computing to do business [2]. These firms accomplish this by developing software and
other technology-driven applications and services using the servers of bigger tech-
nology firms who have the capacity to keep them running, and by implication serving
service-platforms for the start-ups [2]. By so doing, technology start-ups form col-
laborations with bigger software development and technology firms to ensure that they
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can develop and host their software solutions without having to invest so much
financially [2].

The Information Communication Technology (ICT) Industry in Ghana is charac-
terized by an extensive infrastructure network and an emerging start-up ecosystem [3].
The industry has grown to be considered a critical component of economic growth in
the last decade, recording double-digit growth rates and generally outperforming the
economy in its entirety [3]. The industry consists of telecommunication operators,
internet service providers, application developers, VSAT data operators, software
manufacturers, broadcast institutions, ICT education providers and internet cafes
among others [3]. The Ghana Association of Software and IT Services Companies
(GASSCOM) is another body regulating the activities of players within the ICT
industry in Ghana [4]. GASSCOM was established in the year 2007 as Ghana’s pre-
mier trade association for the IT software and services industry. Members of GASS-
COM are companies who are into the business of software development, software
services, IT-enabled BPO services and E-Commerce [4]. While Ghana may not be
counted among the three largest start-up investment destinations in Africa, it is an
obviously attractive location for technology start-ups to thrive [4]. For instance, while
Nigeria may have more liquidity than Ghana because of her market size, Ghana has
better market stability [4]. The stability of the Ghanaian market makes it a better place
to launch most IT products, hence the rise of this industry [4].

For technology start-ups in Ghana, the cloud serves as an essential platform for
collaboration. Due to the complexity of the cloud and the resource constraints that most
cloud providers face, service-provider collaborations are leveraged on by the start-ups
to enable their profit maximization and the delivery of quality services to clients. For
instance, if a software company in Ghana designs an application using the cloud
infrastructure provisioned by Google and then decides to test the performance of its
application on LoadStorm, the company would have to go beyond deciding whether to
trust Google and LoadStorm to ascertaining if Google and LoadStorm they trust each
other.

The purpose of this research, therefore, is to provide an understanding of how
technology start-ups in Ghana function without operational challenges, especially
regarding how the issue of trust is handled in their collaborative operation with third
parties. This is because most technology start-ups rely on third parties to get work done
in order to deliver value to customers. Looking at the way these firms operate, it is
essential to understand how these firms are able to do business with third parties and
virtual clients without operational challenges or by implication how trust is handled in
their collaborative operation with third parties.

2 Literature Review

Cloud computing is a computing service model with its fair share of fears, uncertainties
and concerns surrounding its adoption, implementation and maturity [5]. Cloud con-
sumers make a plethora of decisions based on trust [6], making trust an integral part of
cloud computing, necessary for its adoption and growth [7]. Therefore, establishing
trust between the providers and consumers of cloud services is critical to the acceptance
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and operation of cloud computing [6]. It is important for individuals to have their basic
trust needs met if they must progress to more substantial interactions with cloud
providers in the cloud [7]. Establishing trust is however gradual and thus require time
to mature [7]. The transactional relationship existing between the cloud provider and
cloud consumer starts from a state of no trust established trust and evolves through
several stages of commitment with each stage building on the trust established in the
previous stage [8].

Major concerns to cloud computing practice emanate from issues such as reliability,
security, privacy, control as well as vendor lock-in and performance that come to play
because of the virtualized setting of the cloud [9]. With enterprise computing, data is
stored and under the full control of the organization. Third parties however come to
play the storage and management of data in the cloud [10]. This increases the risk of
security breach in cloud computing necessitating the deployment of additional security
measures to ensure data security [10]. Building and maintaining trust in the cloud
requires the integrity and privacy of data, both being possible through encryption and
the availability of data [6]. Trust by nature cannot move from one entity to another, it
cannot be shared or added together, and neither can it be symmetrical. Trust is sub-
jective, uncertain and context-dependent [11]. It comprises of such features as honesty,
dependability, truthfulness, reliability, security, competence and timeliness that is,
considered within the context from which one offers trust [6].

Maintaining data confidentiality, integrity and availability is however more com-
plicated in cloud computing compared to enterprise computing. This is largely due to
distributed nature of the cloud-computing infrastructure [10]. The cloud provider must
ensure the creation, classification and identification of sensitive data, and also put in
place policies as well as access methods for data [10]. The provider should also store
the consumer’s data securely and include a backup and recovery plan or policy in the
case of data loss [10]. These policies are, jointly referred to as a Service Level
Agreement (SLA). Data integrity encompasses the accuracy, the security of data as well
as the privacy of data in cloud computing environments [6]. Integrity relates to the
provider delivering on their word while security speaks to data safety, where data loss
is likely to occur due to poor network latency [6]. Accuracy on the other hand relates
more to data precision, the loss of which may be because of obsolete computing
infrastructure [6].

The cloud is service-oriented, due to this embedded nature of the cloud; there is a
need to integrate trust with the provisioned service [12]. The underlying logic is that the
higher the amount of service provisioned by a cloud provider, the higher the level of
trust they must establish [12]. For successful cloud transactions, users would have to
have some level of trust in the provider and the provider, in the consumer [12]. Thus, the
cloud provider would have to develop a trust management approach that is bi-directional
and integrated with the provisioned service [12]. Trust management techniques may
take the form of policies, recommendation, reputation and prediction and may be,
explained from either the perspective of the service-requester or that of the service
provider [13]. Providers of cloud services have policies in place that regulate access to
their services as well as control the disclosure of credentials [13]. The trust threshold of
the cloud service provider can make use of the credentials or credibility approaches [13].
The approach adopted would however be dependent on the evaluation of the consumer
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[13]. If the threshold requirements relating to reliability and credibility are fulfilled, the
provider-consumer relationship is considered a trustworthy and reliable one, and if they
are not satisfied, the relation is considered as not being trustworthy [13].

Individuals and businesses make use of recommendation to manage trust in the
cloud as well as in service-focused environments [7, 13]. This technique for managing
trust leverages on a one’s knowledge of the trusted parties and comes into play in sit-
uations where the individual or business in question has an idea of the origin or source of
the feedback given [7, 13]. This technique is rooted in a social psychology theory that
posits that the character or relational tie of a given individual has a significant impact on
the trust evaluation of another individual when a recommendation is given [7, 13].

Another technique employed in managing trust relations is reputation, which deals
largely with feedbacks and is essential for the management of trust in the cloud [7, 13].
The feedback of one cloud consumer has the capacity to radically improve the lot of the
provider by positively influencing how others perceive it or mar the reputation of such
a provider [7, 13]. With Reputation as a trust management technique however, there are
no trusted relations as consumers and other users may have no idea about the source of
a trust feedback [7, 13].

Prediction is the fourth technique used to manage trust and is beneficial in situa-
tions where there is no previous knowledge or prior information about a given service
offering in the cloud [7, 13]. Consumers therefore depend on the opinion of other users
to decide to trust or not to trust a given cloud service or provider [7, 13]. The
underlying logic is that like-minded entities or individuals are more likely to trust each
other and jointly determine whether trying out a new service or using an unpopular
provider is a good decision [7, 13]. Prediction as a trust management technique was
proposed for use in cloud environments and service-oriented environments [7, 13].

3 Methodology

3.1 Study Sample

The study sample consisted of four technology start-up firms in Ghana operating on
cloud computing technologies to develop software applications and other computer-
driven utilities for clients. The snowballing technique was used to select the four firms,
each of which is profiled in the sections below.

Firm-1. This firm is a technology start-up that focuses on smallholder farmers and
organizations that require access to agricultural related resources to function effectively.
With the firm’s software, farmers are able to connect with markets, insights of farming
techniques, financial information and weather forecasts through their mobile phones.
The company transmits vital information to farmers through text message as well as
voice messages that are delivered in the preferred language of individual farmers. It
operates the 399-Information Service that delivers real-time insight in agriculture to
smallholder farmers via their mobile phones.

Firm-2. This is a technology solution firm that provides customized technology
solutions that include; systems analysis and design, business process modelling,
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creation of responsive websites and applications, bulk and voice-sms and digital
marketing. The firm leverages on the cloud platform and deals virtually with operators
of the platforms to enable deliver its service to its clients.

Firm-3. It provides financial services to clients via mobile technologies. The company
makes payment transactions over the phone easier by operating as an aggregator in
order to combine the transactions of different players on a single platform. The firm’s
software runs on an open source technology and it is designed to integrate different
payment platforms, mobile network operators, banks and merchants among several
others. The platform accepts debit and loyalty cards, mobile money wallets and cash at
the point of sale.

Firm-4. This is a software company that offers software and technology platform that
allows churches to effectively manage, engage and connect with their members, and
also for church members to get content from services, information about events as well
as donate or pay tithes and offerings at their convenience. The firm’s software consists
of a database of church members, tools for monitoring church meeting attendance,
features for financial management as well as tools for event creation and sharing,
branch integration and reporting systems, and functionalities for managing church
groups. The app makes it easy for members to receive such things as sermons,
devotionals, event notices and other forms of information with only a click. It also
enables church members conveniently send their prayer requests and redeem financial
commitments anytime and from anywhere.

3.2 Data Collection and Analysis

Qualitative data was collected through semi-structured interviews with selected man-
agers in the four technology start-ups. The interview guide was developed through best
practices from extant literature. The interview guide contained nine questions bordering
on how technology start-ups operate and how they handle trust in the cloud. All nine
questions were asked during each of the interviews which lasted between thirty and
forty-five minutes. All the interviews were recorded, transcribed and analyzed.

4 Results and Discussion

4.1 Managing Data Security in Startup Firm-Third Party Collaboration

Firm-1. Analysis of interview data showed that this firm ensures that client datasets are
stored in the cloud, which gives a level of assurance, since it is readily available as and
when clients need it. The company’s platform is client-based and highly encrypted and
so the company does not have access to datasets that clients upload to the cloud. The
firm’s application is built in such a way that all data are owned by the client. The firm
has specific contracts in place to ensure that there are no breaches from their side, and
also provides alternatives for clients who are unwilling to store their data on the firm’s
platform, as it is highlighted in the following comments by an interviewee in the firm;
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Our firm provides clients with APIs through which their data is transferred directly to their
preferred servers and deleted from the firm’s servers immediately.

Firm-2. Analysis of interview data showed that this firm, is guided regulatory
frameworks in handling data confidentiality, integrity and availability. The firm’s
operation is guided by the General Data Protection Regulations of Europe and the Data
Protection Act in Ghana, as it is highlighted in the following comments by an inter-
viewee in the firm;

Because our firm is in Ghana, there is a need to be guided by the regulatory frameworks of
Ghana so that the company does not have issues with authorities. The company has gone
through the two regulations and ensures that in handling data these two regulations are followed
to the latter.

Firm-3. Analysis of interview data showed that this firm uses authentications, APIs
and firewalls, to enhance data security, with transactions encrypted and decrypted.
Employees of the firm also have a confidentiality clause in their contracts which
ensures that clients’ information is protected. The firm does not allow unauthorized
devices to have access to client datasets. The firm is a signatory to the Data Protection
Act, and ensures that all provisions of the Act, including the conduct of annual IT audit.
The firm enables transactions within VPN environments, meaning that such transac-
tions are privately protected from origination to termination, by ensuring that the firm’s
cloud provider has a backup cloud, as it is highlighted in the following comments by an
interviewee in the firm;

It is not enough for our provider to have one central place in America where the data is stored.
They should have another server in say Holland or Africa somewhere as a backup.

Firm-4. Analysis of interview data showed that this firm is registered with the Data
Protection Agency in Ghana and ensures that all security protocols prescribed by the
Data Protection Act are adhered to. Since the firm works with other parties in the cloud,
it collaborates only with parties that are trusted brands and ensures that standard
contracts and agreements are signed to enhance the protection and confidentiality of
clients’ data. The firm also uses Service Level Agreements which identify clients’ as
owners of their data, as it is highlighted in the following comments by an interviewee in
the firm;

Our firm basically helps clients keep their data and structure it in a meaningful way. These
contracts are signed by our clients for them to know that our firm cannot use their data for
anything other than what they the clients intend to use it for.

Based on the analyses of the four firms, it can be inferred that a major issue arising in
the cloud is the privacy of data and its security and technology start-ups in Ghana
ensure that they are guided by the provisions of the Ghana Data Protection Act in the
provisioning of their service offerings. In addition to the Ghana Data Protection Act,
because of the universal nature of the business technology start-up firms are engaged
in, the firms also subject their operations to the tenets of the General Data Protection
Regulation, which was recently passed into law in Europe. The firms also ensure the
security of clients’ datasets through data storage in encrypted formats. Encryption helps
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protect clients’ data that is transferred or stored in the cloud from being compromised
and is used to ensure the confidentiality of data. Though encryption helps to protect
data from unauthorized access, it does not prevent data loss making it limited in its
ability to secure clients’ data. To this end, the firms use other data security frameworks
and protocols to ensure the prevention of unauthorized access as well as the loss of
data. Additionally, the firms use APIs and additional security plugins to highly secure
data and prevent hackers from gaining access to applications and sites provisioned to
clients. The firms also operate within Virtual Private Networks (VPNS) to create a safe
and encrypted connection in less secure cloud environments. Finally, some of the firms
use social engineering in the management of clients’ datasets by ensuring that firm-
employees sign confidentiality agreements, as well as undertakings not to log on to
their firms’ servers with unauthorized devices.

4.2 Managing Trust in Startup Firm-Third Party Collaboration

Firm-1. Analysis of interview data showed that this firm looks out for industry best
practices and also gets recommendations from other industrial players on that enhances
trust in their operations, as it is highlighted in the following comments by an inter-
viewee in the firm;

At a point, we were planning on whether to use Amazon Web Services or Microsoft Azure,
which are the major players in the industry, based on their reputation. In the end, we chose to go
with Amazon Web Services based on recommendations. So, we use reputation in synchro-
nization with recommendations.

Firm-2. Analysis of interview data showed that this firm as viewing trust as something
that is first given before it is earned. As such, the firm views policy as an enabler of
trust. The firm does not depend on recommendation as a guarantee to trust a cloud
provider. Rather the company establishes trust by creating sustainable relationships
with clients and providers after which policies come in as an add-on, as it is highlighted
in the following comments by an interviewee in the firm;

We believe that if you have a framework that we need to use, it means you believe in your
framework and we do in ours and if we are to collaborate, there should be a level of trust.
However, policies are used as guidelines to guide the relationship. Policies come in when trust
has been established. What is the use of policy when there is no trust?

And,

We develop systems for our clients with the faith that they will pay, not because they have made
any financial commitments, but because we chose to trust that they will. Policies then later
come into play. We see policy as an add-on to our trust.

Firm-3. Analysis of interview data showed that this firm rely on policies, which
include service level agreements and privacy policies as base for managing trust with
collaborators. The firm also makes use of recommendation and reputation to manage
trust in their relationships with third parties in the cloud, as it is highlighted in the
following comments by an interviewee in the firm;
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The firm to collaborate in the cloud environment, we seek approval from the bank of Ghana.
We are also guided by the OFAC and the US Treasury regulations in securing our platforms as
way of inculcating trust in our clients.

Firm-4. Analysis of interview data showed that this firm use policy as a trust man-
agement technique. The firm has standard service level agreements that inform clients
that they retain ownership of their data with the firm only acting as a caretaker,
safeguarding and managing the data and making it readily available in meaningful
ways clients on demand. The firm also has privacy policies that state that employees are
only privy to client data they need per time to get their jobs done and that even before
the data of a client is touched or tampered with, the firm’s permission, per the firm’s
policy, must be firstly requested. The firm also uses reputation as a trust management
technique in deciding who to partner with, as it is highlighted in the following com-
ments by an interviewee in the firm;

The tokens on our systems are cached and encrypted, so one cannot just have access to clients’
information by logging onto a browser. This is because, we look at our collaborators policies
and make sure that it meets our requirements, especially regarding data protection and service
delivery before we do business with them. Also, we look at reputation. Knowing that our
collaborators provide services to bigger firms like Instagram and Dropbox among others, we
trust them to be able to deliver superior services to our firm.

Based on the analyses of the four firms’ management of trust with collaborators, it
can be inferred that a major issue arising in the cloud is the privacy of data and its
security Service level agreements and privacy policies are two major policies deployed
by technology start-ups in Ghana to manage trust when collaborating in the cloud.
These documents or policies take their bearing from the regulatory framework provided
by the General Data Protection Regulation and the Ghana Data Protection Act to which
most of the technology start-up firms are signatories. Additionally, some firms tend to
maintain high standards of service delivery and reliability as way of inspiring trust in
their collaborative environments. On the other hand, most technology start-ups also
check the track record of cloud providers to ascertain their ability to deliver excellent
service before any partnership or collaboration is made. Moreover, because most of the
practices in the information technology industry are standardized, technology start-ups
make use of industry best practices to decide on what companies their cloud providers
are and with what companies they collaborate with in the cloud. These technology
start-ups get to know these best practices through recommendations gotten from other
players in the industry. In addition to these trust management techniques, some tech-
nology start-ups are governed by external regulatory bodies. Most of the decisions
technology start-ups operating within highly regulated industries take including what
parties to collaborate with in the cloud are vetted and approved by these external bodies
or regulators. Thus, after looking at the policy and track record of the provider and
getting a second opinion or recommendation from other players in the industry, these
technology start-ups would be required to go a step further to present their options and
preferred decision on whom to collaborate with in the cloud to these regulators for
approval.
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5 Conclusion

This study has shown that Technology start-up firms in Ghana are guided by the Ghana
Data Protection Act and the General Data Protection Regulation of Europe and that
these frameworks guide how technology start-ups handle data confidentiality, integrity
and availability in the cloud. The firms leverage on security protocols such as data
encryption, authentication and validation, cloud environment stress-testing and access
controls among others to ensure the privacy and security of data. The measures taken to
ensure the security and privacy of client datasets vary in intensity among different
technology start-ups. The intensity of these measures is usually dependent on the Chief
Executive Officer’s philosophy regarding the security and privacy of client datasets as
well as the industry within which the technology start-up operates. It is therefore
concluded that Ghanaian technology start-up firms largely depend on industry best
practices and do not attempt to integrate the policies of collaborators with their firm’s
policies except in cases where they try to negotiate to have certain clauses included or
eliminated. The firms also use at least one of four trust management techniques with
majority of them using policy, reputation and recommendation and a few using pre-
diction, in managing trust in their collaborative operations with third parties.

The implication is that regulatory bodies must be put in place to monitor the level
of compliance of technology start-up firms with policies and regulations. It is not
enough to have policies and regulations in place to guide the operations of cloud
providers. Mechanisms must be put in place to ensure strict compliance. Trust in the
cloud is a two-way traffic. It is possible that the cloud provider secures data and
protects it from unauthorized access but then, the same data can be accessed from the
client’s end through social engineering. It is therefore important that firms operating on
the cloud beef up their authorization and validation systems and put measures in place
to reduce social engineering incidences. It is essential that trust is maintained and
sustained through a thriving relationship with partners and collaborators, regardless of
the orientation of the collaboration platform.
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Abstract. A new legal environment emergent from the Law on Higher Edu-
cation [1] creates a demand for a new model of management in higher education
institutions, one which should be based on the paradigm of transformational
leadership. The aim of this paper is to present the results of a study which was
conducted on a sample of 16 Vice-Deans in state-owned technical universities
who represent a medium level of management. The research has shown the
problem of “a triad of competence deficits” ranging from the ability to build
relationships with the business environment to strategic management and
leadership. Evaluation of management practices with MLQ Self appears to
suggest that the analyzed group’s profile is that of a transactional leader, which
may constitute a limitation for the processes of introducing profound changes in
universities in the context of the new legal regulations.

Keywords: Management in higher education institutions � Competence �
Models � Transformational leadership

1 Introduction

Higher education institutions in Poland have faced radical changes resulting from the
new legal regulations stipulated in the Law on Higher Education and Science [1]. These
are consistent with the requirements of the modern economy based on knowledge,
innovation and international competition and should now define a framework for the
functioning of higher education institutions. Meeting these requirements is connected,
among others, with the need to implement professional management methods and
tools. Formalization and bureaucratization combined with the demand to commer-
cialize research results and compete on the international market of educational services
forms a mixture of features limiting the applicability of corporate benchmarking
solutions, which are based on decentralization of power, flattening of organizational
structures, flexibility and adaptability. The university management practice should
combine, on the one hand, an academic approach (retaining the principle of autonomy
and academic tradition) and, on the other hand, a managerial approach. This requires a
specific competency profile of the management staff, which is a prerequisite for
introducing a managerial orientation based on business rules. The necessity of
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introducing changes in universities is connected primarily with the demand that the
management process be based on leadership competences [2] and as such it becomes
particularly relevant today as research, analysis and implementation of new actions in
the policy of human resources at universities is inevitable. The purpose of this paper is
to present the results of a study which was conducted in 2018 on a sample of 16 Vice-
Deans of 16 faculties of Polish state-owned technical universities who represent a
medium level of university management. The idea of the research has been based on
the hypothesis that the key barrier in introducing changes in higher education insti-
tutions is the apparent deficit in leadership competences of the management staff.
Transactional leadership is the dominant model of leadership in higher education
institutions at the secondary level of management. The implementation of the changes
currently facing universities in Poland requires the management process to be based on
transformational leadership that is conducive to increased self-motivation in employ-
ees. Competence deficits may result, among others, from obsolescence of the personal
development programs in higher education institutions. This manifests itself in the fact
that selection for managerial positions in universities is not preceded by competence
balances, and career paths are not included in the university staff development pro-
grams but are rare in the practice of human resources management in universities.

2 University Management Models

Management models allow to optimize the implementation of processes in order to
improve their quality and effectiveness in the area of administration of educational
services and scientific research. These models differ fundamentally both in the area of
dominant values and cultural norms as well as in the applied management styles and
determine the mode of decision making, role of management, and dynamics of oper-
ations. McNay [3] presents organizational models of universities, which describe the
style of management in such an organization. These models are mapped onto a grid
created by two parameters: policy making and process control. They include four
models: “College”, “Bureaucracy”, “Corporation” and “Enterprise” [3]. The college
model is characterized by its orientation towards the individual. Decisions are col-
lective and are reached through consensus. The decision-making process is prolonged
in time, as in most universities there prevails a long-term time horizon. Bureaucracy
model is governed by the formal management style. Rules, norms, procedures, and
quality control dominate. The approach to changes could be described as reactive
adaptation. In the Corporation model, authority orientation dominates. Tactical man-
agement style with medium distance orientation is adopted. A university organized in
the form of a corporation has a focus on its staff rather than students. The basic value of
the corporation is loyalty to the management. The approach to change could be
described as “proactive transformation”. Institutions of higher education can also be
organized on the model of an enterprise, whose operation is based on commercial
market requirements. The “Enterprise” model is dominated by orientation towards
tasks. Activities aimed at satisfying specific market demands are undertaken in task
forces, whose members are selected on the basis of competence criteria. The man-
agement style relies on delegation of competences. The attitude to change is described
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as “tactical flexibility”. Economization forcing the necessity of transforming univer-
sities into market enterprises is connected with the need for profound changes in the
area of management. Trow [4] argues that the adoption of a market approach entails a
departure from the “soft management” implemented by “managers/scientists”, who in
their decisions are guided primarily by academic tradition. The environment demands
that universities, which should today be more “entrepreneurial”, be managed in a hard
way by groups of contract managers and professional managers. Implementing the
concept of an entrepreneurial university into practice forces a change of orientation
towards the market, innovation and management [5]. In the educational services and
scientific research sector (frequently driven by commercial considerations and com-
missioned jobs), a competitive struggle continues. This process requires commitment
from the management as well as from all employees and demands introduction of
Employee Branding programs.

3 Competence Model for Medium-Level Managerial
Personnel in Higher Education Institutions

As Du Toit [6] points out, university management work is a mixture of collegiality and
managerialism on the one hand, and strong administrative structures on the other. The
radical changes enforced by the introduction of Law 2.0 result in a demand for a new
model of management in higher education based on the leadership paradigm. Nan-
jundeswaraswamy and Swamy [7] emphasize: “Today’s organizations need effective
leaders who understand the complexities of the rapidly changing global environment”.
Research shows that new leadership is essential in order to strengthen ties with the
reality of diverse sectors of economy [8, 9]. It is based on authenticity, reflection,
understanding of culture and values system [10] and, as Norris observes [11], is a key
component of the competence model of higher education executives. Competences are
a potential that leads to human behavior which aligns with the requirements of a given
position within certain parameters of the organization’s environment, and which leads
to achieving specific results [12]. Competences represent a mixture of knowledge,
skills, personality traits, attitudes, and behaviors of employees aimed at achieving goals
and performing tasks in ever-changing boundary conditions. Higher education insti-
tutions should develop a competence model for particular positions within the orga-
nization, which would constitute a specific framework defining the required skills and
knowledge necessary for the proper execution of work in a given position. They would
create a culture of high efficiency enabling the achievement of high financial results of
the organization in the long term via a clear mission, cohesion, adaptability and
involvement of employees [13]. The area of managerial competences within the
competence model for higher education institutions should place special emphasis on
the level of management. A distinction should be made between the managerial
competencies of the members of the Rector’s Council (Vice-Rectors, Deans, Chan-
cellor or Quaestor) and the managerial competencies of the management staff (Heads of
organizational units such as faculty, institute or department). For the first category such
key competences as strategic management of the university and faculties, decision
making and delegation of powers and responsibilities have been identified. For Heads
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of organizational units, key competences include the ability to manage a team, make
decisions and motivate and develop subordinates. Taking into account the increasing
complexity of the environment, which all organizational units of modern universities
have to cope with, and the resulting need for continuous change, it seems that
regardless of the level of management, key and superior leadership competences should
be given special recognition. In the context of challenges faced by modern universities,
new expectations and requirements emerge and they should translate into a competence
model dedicated to universities. Competence models in the management of university
staff are used sporadically. The key issue from the point of view of building the
competence model is the analysis of roles and activities assigned to particular man-
agement levels. It should be borne in mind that there is a multitude of roles and this
may potentially lead to a conflict of roles (Table 1).

In the area of the medium-level management, the following activities are carried
out:

• supervision over scientific and educational activity,
• external representation of the organizational unit,
• managing the administrative work of the Faculty.

Additionally, persons functioning at the medium level of management in a higher
education institution perform the role of an academic teacher and a researcher. The
performance of the above requires the management staff of modern universities to
display a wide range of competences.

Table 1. Role of medium-level management personnel in higher education institutions.

Administrator Entrepreneur Leader Representative

Administration
of the faculty,
its staff and
students

Acquisition of
extra-budgetary
funds for research.
Marketing and
promotional
activities
Commercialization
of research

Defining directions of
development and acquiring
employees to implement
changes

External
representation of
the organizational
unit

Academic staff Researcher Liaison officer Mentor
Implementation
of the education
process

Furthering own
scientific research

Networking between
science and business

Responsibility for
the development of
dependent
employees
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4 University Leadership Style in the Context of Change

In the context of radical changes which have begun in higher education institutions in
Poland, the key becomes management based on transformational leadership, which
develops the so-called spontaneous motivation, triggered by the very fact of carrying
out the action, while the possible bonuses are relegated to the background. In the Bass
model [14] transformational leadership requires four components: charisma (“idealized
influence”), “inspiring motivation”, “intellectual stimulation” and “individual treat-
ment” (individual approach to the employee). At the opposite end of the spectrum there
is transactional leadership, the essence of which lies in building the targeted motivation
of employees, who are focused on the task completion. It is founded on three pillars:
occasional bonus and management through objection - active or passive. The occa-
sional bonus is based on an agreement between a manager who communicates his or
her own expectations to his or her subordinates and presents the potential bonuses they
can receive in return. Active management through objection involves monitoring the
behavior of employees, anticipating potential problems and taking specific preventive
actions. Passive management through objection involves a reaction of the superior to a
given problem only after it has occurred [15–17]. Empirical studies show that trans-
formational leadership is strongly correlated with such results and behaviors in a work
place as lower turnover, higher productivity, employee satisfaction, creativity,
achievement of goals and contentedness with oneself. Transactional leadership is
sometimes assumed to be a part of transformational leadership [18].

5 Research Methodology

Pilot studies were conducted on a sample of 16 Vice-Deans of 16 faculties of state-
owned technical universities. The respondents represent the medium level of university
management. The selection for the sample was purposeful, taking into account the
criterion of availability of respondents. The research was carried out using the SSI
(“Semi Structured Interview”) technique. SSI consists in conducting qualitative
research by asking both closed and open questions, which make it possible to obtain
extended information and to deepen the knowledge about the problem under study. The
questions referred to the author’s leadership traits model, which was verified in the
research based on the inventory of managerial competences at a university (IKP) and
was presented in the form of a list of competences. Respondents were asked to assess
the importance of each item in view of the work they do using the 5-point Likert scale.
The scale used the method of summation of assessments. The task of the surveyed
Vice-Deans was to assess each of the 15 competences according to a five-point scale
expressing different degrees of acceptance and evaluation of a given statement. In
addition, the Multifactor Leadership Questionnaire Self (MLQ Self) by Bass was used
to identify the perception of respondent’s own leadership style [14].
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6 Leadership Competence Profile in the Light
of the Study Results

The survey asked respondents to self-assess selected leadership competences building a
model for medium-level management in higher education institutions in the following
categories: “1 - not important”, “5 - very important”. The nine competences identified
as the most important from the point of view of faculty management and their self-
assessment are presented on the radar chart (Fig. 1).

The chart presents a competence model as perceived by the respondents and rep-
resents the declared level of the selected competences held, and as such is useful in the
identification of competence gaps. The widest gaps are to be found in the competence
to build relationships with business environment, strategic management, leadership and
motivating teams as well as individual subordinates. As regards the latter, the
respondents reported a lack of tools that would allow for effective control of the
employees’ efforts. Significant competence deficits also affect the ability to inspire,
which is a competence strongly connected with leadership. The specific “triad of
competence deficits” (building relations with the business environment, strategic
management, leadership) may pose a serious threat to the implementation of the
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communication skills
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The model of managerial competences in a university and the assessment of
competences of the respondents

competence model competence self-assessment

Fig. 1. Competence model of the personnel in charge of faculties at the Vice-Deans’ level and
self-assessment of the level of competences held.
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university concepts being developed at present. The respondents emphasized that the
current legal regulations limit inventiveness and entrepreneurship and the consequence
is a prolonged decision-making process. In addition, they linked deficits in managerial
competences with a lack of substantive preparation to perform managerial functions. It
was emphasized that their core education path, i.e. engineering in each of the studied
cases, left them lacking in key competences necessary for the fulfillment of the man-
agerial role in the university. Additionally, the survey results revealed a lack of
knowledge of new management trends, methods and techniques within the fields of
project management, strategic management, financial and risk management. It was
emphasized that there is a lack of expertise in marketing and effective promotional
activities. Effective human resources management also remains a major problem.
Attention was drawn to the fact that the management process is becoming more and
more complex, which in consequence requires more and more professional manage-
ment at the university, and a move away from “intuitive management”, which is based
on the “trial and error method”. Meanwhile, in the practice of filling managerial
positions at higher education institutions, there is no strategy of preparing staff for
managerial roles in advance, which should replace the commonly used practice of
“throwing people in at the deep end” as could be colloquially described. Faced with
radical changes, higher education institutions today require transformational leader-
ship. The aim of the study using the adapted Multifactor Leadership Questionnaire Self
(MLQ) was to identify the attitude to leadership style as declared by the surveyed Vice-
Deans. The transformational style was characterized with such parameters as: building
trust, honesty, inspiring motivation, stimulating innovative thinking of subordinates,

Table 2. Identification of declared leadership styles.

Factors defining leadership
styles

Statements Results
achieved

Transformational style
Confidence building For the benefit of employees, I will go beyond

my own interests
4,3

Inspiring motivation I present an optimistic outlook for the future 3,4
Honesty I consider the ethical dimension of the decisions

taken
4,0

Stimulating innovative
thinking in subordinates

I often ask questions whether the assumptions
on the basis of which we operate are correct

3,8

Assuming the roles of a
coach and mentor

I help my employees to grow 4,2

Transactional style
Rewarding achieved results I keep employees informed about awards for

achieved results
4,6

Frequency of rewards for
achieved results

I explain the performance criteria that determine
rewards

4,3

Monitoring of mistakes
made

I keep track of all the mistakes made by
employees

4,4
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assuming the role of a coach or mentor. Transactional style was defined by such factors
as: frequency of rewarding for achieved results and frequency of controlling and
holding employees responsible, as well as monitoring the mistakes made. The state-
ments describing particular factors were evaluated on the basis of the five-level Likert
scale, where ‘1’ meant I never use and ‘5’ - I always use. The scale was based on the
method of summation of assessments (Table 2).

In assessing the individual parameters identifying the leadership style, the
respondents gave high scores for transactional leadership building factors, especially
with regard to rewarding results. The lowest level was declared for inspiring motiva-
tion, which is a key indicator in identifying the transformational style.

7 Conclusion

Meeting the challenges and expectations of the environment certainly requires that a
new paradigm of management at universities be formulated. Universities in the 21st
century should become dynamic and entrepreneurial. This necessitates taking risks,
observing the environment, recognizing opportunities, taking anticipatory actions, and
treating changes as a chance to be seized. However, in relation to the analyzed group,
the research confirmed that competence deficits of the management staff may be an
important factor hindering the practical implementation of the concept of a dynamic
and entrepreneurial university. The study revealed a triad of competence deficits
(building relations with the business environment, strategic management, leadership),
which characterize rather intuitive management approach, often based on the “trial and
error” method, without a clear vision and a consistently implemented strategy. It should
be strongly emphasized that the external context in which universities function is
changing. As a consequence, higher education must change, even though, as Sharrock
observes [19], some academic circles do not recognize or do not want this change. Due
to the importance of collegial and advisory bodies, universities are dominated by
flexibility of adaptation and inertia, which results in a “delayed response” to the
expectations of the environment, and that in a situation where the economic environ-
ment expects high reactivity and dynamism of action. Transformation towards an
entrepreneurial and competitive university requires strong transformational leadership
at every level of university management, which will enable full use of the university’s
greatest asset, i.e. knowledge and people. The conducted research was of a pilot nature
and the results obtained cannot be the basis for generalized conclusions. Therefore, a
continuation of the research on larger samples is planned in the future and an extension
of their scope through the application of the more developed tool, Multifactor Lead-
ership Questionnaire 360 (MLQ 360). The clear demand for a new type of leadership in
universities at each management level also forces the introduction of a new model of
the personnel function and a new quality of human resources management and merits
further research and analysis.
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Abstract. Crisis management has widened as a concept and as a set of practices
and in the form of human resource development has become part of a more
strategic approach to integrate HR activities and business policies. A strategic
approach to HRD is imperative as it involves designing and implementing HRD
policies and practices to ensure that a firm’s human capital contributes to the
achievement of business objectives specified in this globalization era. To ensure
the crisis management requires the firm-specific capabilities it must integrate
with the high-level strategic integration between HRD, organizational structure,
culture, and strategy. This article identifies and discusses a number of themes
and trends that together make up the developing research agenda for this field. In
reviewing these emerging areas of research, the articles seek to explore some of
the implications for HRD practices at both organizational and individual levels.

Keywords: Human resource development � Crisis management �
Corporate image

1 Introduction

Human Resource Development (HRD) is one of the greatest assets in every organi-
zation, without HRD every business function such as media communications, opera-
tions, cash flows and customers dealing will not be completed [1]. HRD is a relatively
well-established of practice and is purposefully to develop and improve the condition in
which the condition seem almost part of human nature and this is where HRD theory
and practice rooted in this developing and advancing perspective [2]. Nevertheless,
there are numerous definitions of HRD given by different perspectives from individual
researcher to theory perspective and the definition of HRD by country. According to
Swanson [2], HRD is a process of developing and unleashing expertise to improve
individual, team, work, process and organizational’s performance.

Today, crisis management has received much interest in the business concept and
has been recognized as an important role in organizational strategy by many business
practitioners and academic researchers [3]. Previous studies revealed that organisa-
tional response and time are the most important factor in evaluating product harm crisis
while other factors such as social responsibility and external factors may influence
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consumer purchase intention in a severe crisis [3]. Likewise, many business practi-
tioners share a similar view that organization could manage crises to minimize negative
consequences, which may seriously influence the viability of the company [4]. Many of
the crisis cases such as Malden Mills demonstrated the importance of establishing
effective crisis management and strong communication channel, which may potentially
drive positive outcome to organizational and relevant stakeholders [5]. Based on
Malden Mills case studies in which the fire have affected the textile firms including the
injured 34 workers, destroyed three critical manufacturing buildings have discovered
that leadership communication positively influence post crisis communication [6]. The
study had also highlighted the importance of strong communication and positive
relationship with stakeholders, which influence post-crisis communication [6].

However, as organization becomes more influenced by the multinational, turbulent
and technologically complex environment, the need for an organization to align crisis
management with business strategy is important to lessen the potential vulnerability to
critical resources [7]. Previously, attention was given primarily to the aspect of Human
Resource Management (HRM) in crisis management such as employee assistance
program and compensation allocations [8]. To date, the role of HRD in crisis man-
agement has emerged in the literature [9]. These aligns with [10] studies that crisis
management is one of the responsibilities of the HRD who assume the role of strategic
partner in every crisis management team. Nevertheless, to date numerous studies on
crisis management in HRD highlighted the contribution to planning, preparing and
managing organizational crisis, but no in-depth analysis has been taken on HRD role in
planning, managing and helping an organization recover after a crisis [8, 11]. Given
today’s complex environment, the role of HRD should be transformed from being
activity based to more result-oriented by focusing on strategic intervention that may
benefit the community, employee and organization itself [2]:

HRD is a process of developing and unleashing expertise to improve organizational system,
work process, team and individual’s performance. HRD efforts in an organization often take
place under the additional banners of training and development, organizational development,
performance improvement, organizational learning, career development and leadership
development (p8)

In order for such a transformation to occur, a strategic approach to emphasize HRD
in contributing to crisis management is imperative. When the organization does not have
a strategic role-play in the organization, the HRD knowledge of learning and perfor-
mance may not be applied and learning may be difficult to achieve [12]. For crisis
management to be put into practice, it requires the development of firm-specific capa-
bilities, learning, and performance that enable stakeholders to identify, recover, and
respond from crisis [9]. This was supported by previous studies [13] that by aligning
learning, change and performance with organizational strategy, organization may gain
stakeholder support and ensure successful implementation across organizational units.
Similarly, HRD and crisis management scholars engaged in research in shared theo-
retical, which include human capital, critical, economic, psychological and strategic,
thinking [13]. Both disciplines work differently but shared the same goals, which is to be
aware on the impact of the organization on individual, community and society. For crisis
management discipline, their role is to protect and support the key organizational
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stakeholders, resources and community whereas HRD is to develop the intellectual,
emotional and skill-based capabilities to perform various types of work [14].

Therefore, between these two disciplines HRD and crisis these two disciplines and
implication for research and practice yet to be explored. Crisis theories and literature
debates on crisis seemed to focus on the management itself, but ignore the core element
of the crisis, which is the human resource. Therefore, this study explores the way HRD
may achieve organizational capability and learning that will enhance organization
flexibility, confidence and capacity to deal with unexpected events should it arises. The
primary purpose of this article is to explore the role of HRD in organizational crisis
management. As mentioned in the previous studies, although there are broader roles
and function of HRD, this study focuses more on the role of HRD on leadership and
training development, organizational culture, communication and also learning in
supporting change and improvement in individuals in managing organizational crisis.
Specifically, this article reviews the theoretical underpinnings of HRD research,
identifies opportunities for HRD to enhance crisis management efforts and explores
how HRD research and practice may contribute to support and promote organizational
crisis management efforts. The aim of this paper is to explore the HRD role in
managing crisis in organizations. The research question for this study are as follows
(1) How did the crisis happen? (2) How did the company handle the crisis? (3) What is
the outcome from HRD’s intervention in the crisis?

2 Literature Review

2.1 Theoretical and Disciplinary Foundations of HRD

HRD as a discipline is broader than any single theory. In [2] studies states that HRD is
drawn from multifaceted theories and integrate them in a unique manner for the pur-
pose of HRD. The theory is important as it explains what a phenomenon is and how it
works. According to [15] a discipline is a body of knowledge that involve its own
organizing concepts, codified knowledge, epistemological approach, particular
methodologies, undergirding theories and technical jargon. Thus, having well-defined
core HRD theories may inform HRD research or the development of specific practi-
tioner tools and methods. In line with crisis management efforts, the theories that
provide great stability for HRD as a discipline and field of practice required to function
in an uneven condition or crisis is the three-legged stool as visually portrayed in Fig. 1.
The legs represent the component theory realms and the stool represents the full
integration of the three components into the unique theory of HRD [2]. The three-
legged stool contains three core elements, which is the psychological theory, economic
theory and system theory. Psychological theory captures the core human aspects of
developing human resources as well as socio-interplay of human and system, economic
theory is the utilization of resources to meet productive goals in a competitive envi-
ronment and system theory captures the complex and dynamic interaction of envi-
ronment, organization, process, group and individual variables operating at any point in
time.
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From this line of inquiry, the HRD theory above provides a useful understanding of
how each theory may influence the organization, process, team and individual’s per-
formance. This research discusses the organization’s contribution to the crisis and how
it manages the crisis from descriptive point of view to a more critical approach in
consideration to how organizational strategy, culture, communication may contribute to
crisis development. This theory aligns with the mission of HRD and its role to enhance
crisis management. Many HRD scholars agree that with the emergence of diverse
philosophical and theoretical assumptions [2], HRD mission continues to focus on
developing intellectual capital and supporting the organizational change to maximize
the benefit for the individual, organizational, community and nations [16]. For instance,
all leaders have their own leadership style in leading an organization. However, placing
the wrong leaders during a crisis may lead to catastrophic result. Therefore, it is very
important to advance the goal of HRD theory in practice to identify the leaders who are
skillful, under condition of great uncertainty, time, pressure and stress and their
capabilities in other function because of their position or knowledge. In the context of
crisis, it is important for the HRD role to link their role as a strategic partner in the
organization because in time of crisis there is no time to create new knowledge,
effective decision-making, risk taking and communication [20].

2.2 Linking Leadership and Training, Organizational Strategy,
Structure and Culture, Learning and Crisis Communication
with Crisis Management Research

Previously, most of the past studies on crisis management have explained how crisis
influence all the phases in the crisis management steps, however there is limited
research that identifies the knowledge, skills or abilities of leaders and employee in
leading the organization through all these phases [20]. Leaders play a key role in this
process as they focus their attention to the repair and transformation of the organization
[17]. Moreover, top management’s involvement is important in developing a system-
atic strategy in crisis management to convince others in the organization to cooperate
[19]. Although many organizations realize the consequences and the negative impact
associated with the crisis, yet there are formal training and on the job-related activities
that do not prepare them for crisis management. In this modern business environment,
communication and public relation is also considered as one of the first criteria in crisis
management and not just involve sense-making, taking risk, managing the crisis and

Fig. 1. The theoretical Foundation of Human Resource Development (Swanson [2], p. 102)
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others [20]. However, previous research on leadership and crisis management research
shows that the research on the involvement of leaders in crisis situations are still left
unattended [18]. Thus, it is crucial for the organization to require leaders to adopt a
complex set of competencies, which include but not limited to communicating effec-
tively to lead the organization through success recovery in every phase of the crisis
phases [21].

Another area that is also a fundamental role of HRD is to develop human resources
through training and development activities. Training refers to the abilities of an
organization to provide the employee with learning relating to their work-related
competencies. However, it is crucial for the employee to possess some competencies
such as their abilities, knowledge and skills that potentially create successfully in
performance [22]. In this regard, by giving training it may enable the employee to
create the working condition that encourages continuous learning is through the high
leverage training practices. This continuous learning allows the employees to under-
stand their entire work systems, which associated with the connection surrounding their
jobs, their work units and the company. One of the factors that contributes to the
occurrence of a crisis is human error. Within a crisis environment, it is paramount for
every organization to build a knowledge base of crisis and the capability of coping with
it. As [9] noted, this may be done through training because it is an effective tool to
eliminate, reduce the impact of crisis such as through technology and human errors.
Empirical studies have confirmed that training and development do have a significant
positive influence in enhancing crisis situations [23–25]. For instance, in [25] studies
have investigated the long term effects of a simulation-based training in anesthesia
crisis management where this study has distributed a questionnaire to all the anes-
thetists and the result showed that 69% of the respondents perceived there is a change
in practice and improvement in interaction between team members and also
enhancement in problem-solving in preventing and managing crisis. On that account, it
is the HRD professional’s crucial role in educating the leaders and members on the
change in management process and seeking the appropriate development interventions
to cope with the crisis [1].

Another area that is certainly important for a HRD to make a big impact is in
fostering crisis-prepared organizational culture. Earliest researcher’s defined organiza-
tional culture as a mechanism through which effort is integrated through the coordi-
nation of activities and also described as a mechanism that direct behavior towards
achieving shared values, goals and norms [26]. The organizational culture believes to be
one of the major predictors of crisis situations because it represents shared beliefs on
issues such as risk and organizations vulnerability to crises [27]. However, how to create
an organizational environment with crisis-prepared mentality situations is a major task
for the HRD professionals. Such culture can be created through training interventions
and through teaching the leaders and members to constantly assessing organizations
practices and look for sign [28]. For instance, one study done by [27] proposes that by
combining the elements of organizational culture with individual leadership style it may
allow the organization to match a given crisis with the best possible crisis response
leader. This successful implementation approach was present in a real-world case study
of the U.S Airforce Taiwan-4 crisis. Based on the crisis case study, the result shows that
culture plays an important role in the development and managing crisis and the crucial
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role of leaders in crisis management does matters. It is important for the organization to
consistently prepare for crisis response by knowing the organization’s culture and
leaders and monitoring the crisis management based on crisis environment, organiza-
tional culture and leadership style to select the right leader for the crisis [27].

Furthermore, another area that HRD professional can facilitate change and prepare
organizational culture is through promoting organizational learning (OL) [29]. Orga-
nizational learning has been defined in so many different ways, however the earliest
definition [30] who recognized OL as the acquisition of new knowledge and the
translation of this knowledge into a more effective organizational action. However,
recent studies have introduced a new concept of learning referred to Learning in Crisis
(LiC) which draws upon the theoretical relationship between OL and CM [31]. LiC
introduces new ways of learning by engaging leaders in learning not only during crisis
but to engage in reflexive critique as part and parcel of their everyday practice. By
doing this, they become more aware of the learning traps they can fall into uninten-
tionally which might encourage them to be mindful of the lessons they seek to distill
and have as a basis of their learning. Moreover, it will prompt them to be aware of the
judgments that inform their actions and be more accountable and responsible as they
experiment the possibilities they create while practicing [31].

Learning intervention may guide the organization to establish effective crisis
communication system through development of individual critical thinking and
reflection skills, enhancement of their organizations crisis knowledge base and
encouragement of double loop learning [34]. Despite the importance of learning in the
prevention and preparation in crisis phases, it is also important for organization to
identify new learning opportunities arising from crisis situation that is also one of the
central areas whereby HRD research may involve stakeholders in reflective learning
opportunities to redesign system and process that may have failed [9]. Action learning
and evaluative inquiry is the common analysis HRD method that may help stakeholders
identify and process crisis situations to enhance ongoing CM procedures [29].

The other area that is also a crucial role that must be considered is communication
within the organization itself. The ability to communicate effectively is deemed to be
the most closely identified competency in crisis management [20]. Communication is
important because it shapes the stakeholder’s perception of the crisis and the organi-
zation [20]. Specifically, the role of communication in a crisis is during the damage
control or the containment phase and leaders will communicate with the organization
personnel and provide information and instruction and store a calm or provide assur-
ance to the respective constituents. It is important for leaders at this phase to be
confident, persuasive or emphatic in their messages.

Moreover, a leader’s competency in communicating effectively depends on his or
her ability to connect emotionally and psychologically with the audience [32]. Based
on Coca-Cola crisis experience crisis, they are lacking transparency in handling the
crisis and communicated messages that were interpreted to be defensive. The Coca-
Cola crisis has affected their brand and reputation suffered in the press due to its denial
stance [20]. However, through apologies, empathy and emotional appeals, the leaders
were able to connect with their audience in a way that worked to the organization
advantage’s and at the same time the communication consistent with the organization
interest in putting the patient or customer first [33]. Synthesizing on the literature
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review, an integrated framework of the variable that explains the role of HRD in crisis
is depicted in Fig. 2.

Figure 2 is developed to guide the exploration of the role of HRD in the context of
organizational crisis management. HRD emphasized exploration, the extent to which
the HRD activities horizontally integrated with the crisis management. The activities of
HRD will focus on the internal development competencies and short term competen-
cies. Organization may enhance their focus in these HRD activities by implementing
initiatives such as skills training, socialization process and performance and manage-
ment activities directed to enhance organizational crisis management [35].

3 Objective

The objective of the research is to explore the role of HRD in crisis management in an
organization. There are several benefits in implementing HRD roles in enhancing crisis
management as a crucial part in every organization to ensure organizations reputation,
growth and stability.

4 Research Methodology

The primary approach for this study is to capture the richness of the organizational
experiences with the crisis and how they deal with the crisis with a specific focus on
HRD intervention in response to crisis management efforts. The important reason this
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study for the HRD researcher and practitioner is to consider how to endorse their role
specific focus on crisis management, the HRD theory provides a blueprint for the
organization to understand how the HRD role may influence the organization perfor-
mance in response to crisis management, but also how the HRD intervention may
influence the role of stakeholders and the organizational culture in terms of acceptance,
implementation and evaluation. Therefore, the choice of suitable methodology is very
important since it determines the techniques to be employed for the research study.

In this study, one possible way to understand and investigate the central question
that is commonly engaged by an enterprise exploring the role of HRD interventions in
crisis management is to ascertain what was happening in the area of discipline. As
such, the proposed research methodology for this study is qualitative because of its
commitment to an exploration of the socially constructed nature of reality. Qualitative
strategy encourages participatory knowledge, allows for a thorough explanation of the
research questions, puzzles and ideas that may enhance understanding of the context of
the specific nature of HRD employed by the participants [36]. Besides that, the qual-
itative research is a flexible approach, as it allows adaptability to change, that may help
the researcher to delve deep into the HRD activities engaged by the organization with
the help of prompt questions. Therefore, the choice for techniques under the qualitative
approach employed to generate data to answer the above research aims will be the
interview. According to Lewis [37], interview refers to a discussion between two
people that allows for the exchange of information and ideas through questions and
responses to reach a joint construction meaning of a particular topic in communication.
This method is useful when how and why questions are posted.

5 Research Propositions and Expected Result of the Research

5.1 Academic Field

By far, the less developed is the emerging concept of the link between HRD practices
in crisis management [38]. According to Nizamidou and Vouzas [10], it is the
responsibility of the HRD to ensure that everyone including the employees in the
organization to be fully aware of the negative and indirect impacts of crisis events and
emphasize their HRD practices during the crisis and bring back situation to normalcy.
As such, in this study, the link between crisis management and HRD will be explored
and how HRD can contribute to the development of operational capability and enhance
the capability to learn both during and after the crisis. By doing this, the study will
provide full richness of the involvement of HRD in the basis of attaining crisis man-
agement objectives and goals. Moreover, the theories of crisis management may
expand their ways of handling their crisis situation through incorporation with the HRD
activities. Our framework for this study may add a particular way to learn and the
capability to overcome crisis issues in the future.
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5.2 Business and Organization Development

Crisis management is not a one-way activity but it is a process of human action and
interaction of knowledge in the organization. This study demonstrates that if organi-
zation and leaders effectively pay attention to the HRD role and develop skills to
prevent and effectively respond to crisis and other strategic issues and make them as
part of their organizational routines, the organization will be able to create organization
with common goals, manage firm reputation brand and financial security. Therefore, a
more comprehensive view on HRD and crisis management is obviously required for
the purpose of the present study especially by examining the role of HRD in crisis
management initiatives. This study will contribute to the research results that are
responsive to local Malaysia organization rights, needs and interest.

6 Conclusions

Based on a comprehensive literature review, this research innovatively provided an
integrated conceptual framework and explained the factors of HRD role in crisis
management. Given today’s globalization, organization are highly prone to external
shocks, which are inherently unpredictable and required for the essential of crisis
management as an integral part of the organizations operations. This multiple exposure
of threats cannot be simplistically achieved with quick fixes to ensure the successful
integration at the sectoral, organization and individual level. However, it requires a
deep organizational learning and reflection to meet the complexity of such threats.
HRD preparation for crisis management should be a key role in every aspect of crisis
management effort.

Subsequently, the demand for HRD in protecting the assets and people in the
organization is high in national and international context. Therefore, quality HRD
initiatives is a vital aspect of any conceived and executed crisis and management
strategy. As a conclusion, this study believes that HRD’s ability to respond and manage
crisis may have a significant impact in the short and long-term survival and should be
taken as one of the important parts in crisis management initiatives.
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Abstract. “What can be measured can be managed.” This managerial rule
supposes that every measured resource is automatically managed. The literature
shows the difficulties to measure the human capital as an internal resource. At
the same time, this intellectual capital is the most important in the creation value
for the company. Indeed, this managerial approach seeks to find the best way to
explore how to create value by investing in the intellectual capital. In contrast,
the accounting approach, ignore the importance of the intellectual capital as
intelligible assets. This paper will present the difference between the managerial
approach and the accounting approach of the intangible assets and how could
this difference influence the decision of companies.

Keywords: Intangible assets � Intellectual capital � Managerial approach �
Accounting approach

1 Introduction

Effective management of assets is the key to return on investment. Thus, in order to
remain competitive and maximize shareholder value, organizations must become more
effective and efficient in the management of their assets. There are four groups of assets
identified into financial capital, human capital, intellectual capital and social capital. In
the economics of knowledge, human capital is treated as one of the critical internal
resources in organizations [1]. The human capital is tangible assets and can be mea-
sured. In contrast, intellectual capital is an intangible, and it refers to the flowing
examples: best practices, experience, and process generation. Therefore, intellectual
capital management aims to achieve strategic goals by focusing on the tactical man-
agement of intangible assets [2], but the lack of ability of information systems to
identify, measure and control intangible assets lead managers to failure in detecting,
exploiting and managing of the intellectual capital inside organizations [3].
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From the literature review, definitions related to intellectual capital management
mostly were based on the importance of the concept of value. By examining the various
definitions, the intellectual capital management is about all mechanisms of creation,
extracting and maximizing value [1, 4–25].

According to Jones [26], the accounting system fails to record and present relevant
information of intellectual capital and it can be regarded as inadequate as a source of
information for control and decision-making. This information is lacking the impor-
tance of the value created by the human assets and the real value of people to orga-
nizations. For Jones [26], the difficulty for organizations is to measure if the value of
the human assets is increasing or decreasing even if it is being used effectively by the
firm. In addition, the investment of human assets stands at a high level because of the
advance of technology, the shortage of skilled personnel and complexity of
organizations.

2 The Value Creation of Intangible Assets in the Managerial
Approach

From the literature review, the concept of intellectual capital had various definitions
and theories developed so far. Thus, the intellectual capital is an interdisciplinary
domain that gives a diversity of meanings and interpretations. Indeed, in managerial
approaches, it refers to intangibles resources that determine the value of an organiza-
tion, and the competitiveness of an enterprise [27]. Therefore, intellectual capital is
knowledge of an enterprise accumulated by their human capital and cannot be accu-
rately measured. Thus, companies have to develop methods of increasing corporate
value by using effective intellectual capital management. Innovation and knowledge are
driven by intellectual capital become the key to corporate success, especially in the
knowledge-based industry [28]. For Roos et al. [29] IC is classified as structural and
human capital, thinking and non-thinking assets and it needs different management
approaches than other types of capital. IC is an invisible assets of organization which
include: employee competence and their capacity to face variety of situations such
internal structure (e.g. management, structure patents, concepts, models, research and
development capacity and software) or external structure (e.g. image, brands, cus-
tomers and suppliers relations).

Hence, IC is an intellectual material that remains to the ability [19] of creating new
knowledge and how it can be used to create wealth [30]. It also refers to what human
can do individually and collectively within the organisation or outside it (e.g. rela-
tionships of the organization with suppliers, distributions and customers). Previous
studies have recognized IC as components of market assets, system, human-centred
assets intellectual property [31, 32]. These invisible assets include intangible resources
presented in Fig. 1 that contribute to the creation of value for the organization need to
be well measured in each situation.
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In order to be more competitive in the knowledge economy, the organization needs
an increasing use of intangible assets. For Shakina and Barajas, [33] the key feature of
intellectual capital is its ability to enhance the effectiveness of other resources,
including tangible assets. Therefore, the authors affirm the existence of a close con-
nection between the modern concepts of value-based management and intellectual
capital.

The real contribution of intellectual capital to the organization’s value can be
measured if only we adopt efficient indicators based on intellectual capital outcomes
limited in time with a cost-reducing approach. Thus, the value created is now clear, and
organizations have to use benchmark from competitors in two positions, such the
internal or external value added. Firstly, internal value is about all intangible resources
that exist within the organization, and can be recycled internally due to the contribution
of a professional employee (stars) and transmitted to others employees in a nested
circle.

This value creation is from the inside of the organization and needs intellectual
capital management based on detecting and promoting target talented people. Sec-
ondly, and complementary to the internal value, the external value is the image of the
organisation vis-à-vis other and itself. When we talk about the organization’s external
value we mean how efficient is this organisation in attracting profits and perduring

Fig. 1 Components of intellectual capital and value creation in the ICM
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loyalty’s clients. Indeed, even if this value is from the outside, the external value is
based on the abilities of intellectual capital to respond to the market needs. Thus, this is
the role of the professional employee (stars) to increase external value using succeeded
human multidimensional interactions. We believe that effective intellectual capital
management based on a real combination between the internal and external dimension
of value involves to the organization the challenge of managing intellectual capital
selectively in a peaceful social climate far from conflicts of interest. The problem is
how to guarantee the best selection of talented target employee and to reach equity
between professional employees without losing the level of motivation.

The economy of value brings new human constraint to the organisation that
complicated the mission of intellectual capital management. Conscious by its own
contribution value-added to the organisation, the employee that constitute the intel-
lectual capital become more exigent in term of valorization and career management.
Therefore, organization risk to lose its intangibles assets created and developed by the
professional employee if they leave from the organization to the competitors. In this
situation, the intellectual capital management is oriented to consider the intangible
assets especially intellectual capital as a real capital with future gains and risk. In this
dynamics, many organizations have done it without realizing that they are adopting an
intellectual capital management approach.

3 The Intangible Assets in the Accounting Approach

In the accounting approach [IAS 38], the intangible assets are long lived assets used in
the production of goods and services. They are characterized by their physical lack and
represent a legal right. In addition, they represent a competitive advantage created or
acquired by the proprietor. Thus, IAS 38 Intangible Assets outlines the accounting
requirement for intangible assets, which are non-monetary assets, without physical
substance and identifiable (either being separable or arising from contractual or other
legal rights). Since February 1977, IAS 38 history had begun by the exposure of the
draft E9 Accounting for Research and Development activities. In March 2004, IAS 38
was revised and applies to intangible assets. The objective of IAS 38 is to prescribe the
accounting treatment for intangible assets that are not dealt with specifically in another
IFRS. The IAS 38 applies to all intangible assets other than [IAS 38.1]:

– Financial assets,
– Exploration and evaluation assets,
– Expenditure on the development and extraction of minerals, oil, gas, and similar

resources
– Intangible assets arising from insurance contracts issued by insurance companies.
– Intangible assets covered by another IFRS, such as (IRFS 5, IAS 12, IAS17, IAS19,

IFRS 3).

From the IAS 38 [34, p. 339], [35, p. 89], the intangible assets are defined as an
identifiable non-monetary asset without physical substance and it include the flowing
examples: computer software, patents, copyrights, motion picture films, customer lists,
mortgage servicing rights, fishing licences, import quotas, franchises, customer or
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supplier relationships, customer loyalty, market share and marketing rights. Generally,
it can be found in two situations (research and development). Firstly, the research
concerned all original and planned investigation undertaken with the prospect of
gaining new scientific or technical knowledge and understanding. The intangible assets
are considered as an investment in a new knowledge research activities. The IAS 38
gives the following examples:

– Activities aimed at obtaining new knowledge.
– The search for alternatives for materials, devices, processes, products, systems or

services.

Secondly, the development is the application of research findings or other
knowledge to a plan or design for the production of new or substantially improved
materials, devices, products, processes, systems or services prior to the commencement
of commercial production or use. In this second situation, the intangible assets are all
activities of developing or pre-producing prototypes and models, exactly the devel-
opment of tools and materials used in production. The IAS 38 gives the following
examples:

– The design, construction, and testing of pre-use or pre-production prototypes and
models.

– The design of tools and dies involving new technology.
– The design, construction, and operation of a pilot plant that is not of a scale

economically feasible for commercial production.

From intangible assets definition [IAS 38.8], there are three critical attributes:
identifiability [IAS 38.12], control and future economic benefits. The intangible assets
are identifiable when it is separable or arises from contractual or other legal rights,
regardless of whether those rights are transferable or separable from the entity or from
other rights and obligations. Thus, intangible assets are capable of being separated and
sold, transferred, licensed, rented, or exchanged, individually or together with a related
contract. Besides, they can be acquired by separate purchase, as part of business
combination, by a government grant, by exchange of assets, by self-creation (internal
generation). It is generally accepted that in the accounting approaches, expenditure to
acquired and develop human resources has conventionally been regarded as an expense
and not as an asset because conventionally the concept of an asset has not covered such
expenditure [26]. In contrast, this expenditure can produce a value which can yield
long-run benefits to the organization. Thus it is admitted that the human assets have a
probability to be considered as investment but with a high level of risk. The problem is
that human assets could not be evaluated as a machine or other assets. Until human
have not a fair value, it is difficult to consider them as an asset or report them to the
balance sheet, for the accounting approach, the humans could not be sold in the market.
This condition excludes the human assets from accounting treatment. It is easier to
consider them expenditure and reduce the risk of the fair value. On the other hand,
market gives a fair value for professional football players. From the fact that clubs
spend more money on player acquisitions, player registrations, therefore players are
considered intangible assets and represent a significant part of the total assets of major
European football clubs [36].
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According to Schotté [37] clubs “buyers” and clubs “sellers” can exchange football
players at a fixed price on a market, considering that the same club can occupy both roles
successively. This situation is inseparable from the fact that players are considered in
accounting terms as assets of the club. From this point of view, there is no opposition
between economic logic and sports logic when club manager invests in their human
assets to improve the performance of their team. In addition, the price of a player does
not exist before the exchanges, it depends on the value that the various potential buyers
grant him on the basis of a shared belief. Thus, these players can be exchanged for very
large sums when the clubs’ managers believe in the virtues of their transfers. Over the
past decade’s standards of accounting have changed significantly from historical cost
accounting to promote market value accounting in order to communicate an up-to-date
value of companies’ balance sheet to investors and other stakeholders [38].

4 Conclusion

The main goal of this paper is to describe why an organization should pay attention and
manage intellectual capital even it doesn’t excite in the accounting approach, especially
when intellectual capital is considered as a hidden intangible asset [39]. An organi-
zation becomes more powerful if it creates value by transforming their intellectual
capital into new processes, products and services.

Thus, the organization recognized that the intellectual capital or intangible assets
were the most important assets of many of the world’s largest and most powerful
companies; it is the foundation for the market dominance and continuing profitability of
leading corporations [17]. On the other hand, corporations sometimes choose not to
focus on value creation and, instead, unintentionally make decisions that systematically
decrease the long-term value of their businesses [17]. Indeed, financial accounting
systems ignore this hidden value, created by an unidentifiable, unseprable and
uncontrollable intangible assets.

Our reflection is that the time comes to move from fair value-to-value creation by
adopting effective intellectual capital management based on the dynamic of creating
value in a nested circle. A further contribution of the research is to test and validate the
model of value creation in the ICM based on value creation indicators of high R&D in
the small and medium enterprises. More research is required to develop a deeper
understanding of the relationships between intellectual capital starts and the increase of
value creation internally and externally.
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Abstract. This paper investigates the relationship between leadership styles
and the quality of work life (QWL) among small and medium enterprises
(SMEs) workers in Ghana. A cross-sectional design was used with standardized
questionnaires to collect data. Both the simple random sampling and purposive
sampling techniques were adopted to select respondents. A total sample of 200
respondents was engaged. The research findings suggest a positive relationship
between QWL and transformational leadership style (r = .63, p = .000) with
‘idealized influence’ a dimension of transformational leadership significantly
correlating with QWL. Transactional leadership style also had a positive rela-
tionship with QWL (r = .53, p = .000) although moderate. This suggests that in
a developing country setting like Ghana, more exchange (give and take) form of
relationships enhance employee quality of work life which is contrary to what
pertains in other jurisdictions. Furthermore, males and females did not differ
significantly on their QWL.

Keywords: Quality of Work Life (QWL) � Transformational leadership �
Transactional leadership � Small and Medium Enterprises (SMEs) � Ghana

1 Introduction

Quality of work life is concerned with people’s experience of satisfaction, motivation
and commitment with regards to their work. It is based on the individual’s perception.
In other words the degree to which people are able to satisfy their personal needs while
being employed is what depicts the workers’ quality of work life. The consistent
assessing of workers quality of work life provide vital feedback about the welfare and
wellbeing of workers who are the life blood of organizations. It helps organizations to
obtain cues about whether their workforce is healthy financially, socially and other
aspects of the workers life. When a workers are dissatisfied with any part of their work,
job or career, it can adversely affect their work performance regardless of their status
and positions at the workplace. This could breed frustration, anger with self or others or
boredom. These tend to have negative influence on individual’s wellbeing as well as
the progress of organizations. As much as humans are naturally insatiable, managers
must do their best at all times to reduce job dissatisfaction and improve quality of work
life at all organizational levels. Although this can be done, it is no secret that is a
complex problem in view of the difficulty of isolating and identifying the attributes
which affect in totality the quality of working life. For this reason management must
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ensure that workers in organizations have at least a moderate level of satisfaction when
it comes to their work life quality [1].

Leadership on the other hand is a complex construct that has pulled together lots of
research from various disciplines. As a matter of fact, it remains an elusive concept with
various perspectives which have not produced a definite definition for various scholars
to agree on. This has resulted in different definitions and theories that explain the
concept [2, 3]. This notwithstanding, leadership still remains an important concept that
attracts numerous research investments from various disciplines [4, 5]. Leadership is
said to have a very strong effect on attitudes of employees towards their jobs [5].
According to Mintzberg [6] good and effective leaders are those that engage others with
consideration and modesty as they themselves engage in activities for the good of their
organizations and not for their individual gains. A good and effective leader will be
considerate with the plights of subordinates rather than just getting work done without
considering the general wellbeing of subordinates.

1.1 Rationale and Purpose

According to Madhu and Kumar [7], employees are the lifeblood of every organization
hence their comfort or discomfort largely determines their perception of good or bad
quality of work life. The pattern of leadership employed in directing subordinates also
have undeniable effects on certain work outcomes like job satisfaction [3], quality of
work life [7] and other work outcomes and attitudes [5]. As the composition of workforce
continues to change, companies focusing on quality of work life (QWL) of employees
are expected to gain leverage in hiring and retaining valuable people. [7]. As a part of the
broader quality movement in ensuring staff members’ general wellbeing, quality of work
life (QWL) has been recognised as an important facet in work place performance [7].

For this reason management in recent times ensure that workers in organizations
have a moderate level of satisfaction and wellbeing when it comes to their work life
quality [1]. Moving away from the very formal and corporate sector, the issue of
quality of work life coupled with leadership especially in small and medium size
enterprises will be an important area for leaders, managers and business owners to
concentrate on, in order to retain good employees and attain their ultimate organisa-
tional goals.

2 Literature Review

Quality of Work Life Defined
Quality of work life is a very broad construct that covers a wide range of issues
involving both financial and non-financial matters that relate to work context, contents
and relations. Employees in the small and medium size enterprises form a large portion
of human resources who contribute their services towards the realization of organi-
zational goals. In addition, considering the tremendous contributions small and medium
size enterprises offer to nation building, the quality of work life of employees of such
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firms are of great importance that requires attention in achieving the goals of any sector
of business. Quality of work life can be conceptualized as the quality of relationship
between employees and the total working environment. It also has to do with concerns
for human beings at work and is related to job satisfaction and organizational devel-
opment [7]. Quality of work life propels employees’ positive attitudes towards their
work and organizations. It promotes productivity and motivation among workers and
enhances organizations effectiveness and competitive advantage. Quality of work life
as measured by [8] has seven dimensions of needs. These are: (i) health and safety
needs; (ii) economic and family needs; (iii) social needs; (iv) esteem needs; (v) actu-
alization needs; (vi) knowledge needs and (vii) aesthetics needs.

2.1 Leadership

Dartey-Baah [3] advances that in any social system, leadership is imperative for
determining the path for the pursuit of goals or providing a guide to goal attainment.
According to Porter-O’Grady [9] leadership is a multifaceted process of identifying a
goal, being able to motivate people to act and providing needed support to achieve
mutually negotiated goals. Cherry and Jacob [10] also define leadership as a person’s
attempt to influence the beliefs, opinions and behaviors of individuals or groups to
follow a common course. In making people willing strive enthusiastically towards
common goals and targets [11], there are often different styles adapted to achieving it.
According to Giltinane [12], these are behavior patterns or could be termed as lead-
ership styles used to lead followers. Though there are many theoretical approaches to
the study of leadership styles [5], the most predominant which have received consid-
erable research support is the transformational and transactional leadership by [13] as
posited by Saleem [5]. The most recent one developed termed transfor-sactional
leadership [3] which has been labeled by other scholars as resilient leadership, advo-
cates for a combination of the qualities found in both the transformational and trans-
actional leadership styles.

Transformational Leadership
Transformational leaders as the term suggests influence the values and needs to
improve accomplishments of the followers. It is a leadership style geared towards
changing the beliefs, values and attitudes of followers in order to align to the collective
goals of an organization. These leaders do not rely on their legitimate power to get
things done but rather take keen interest interacting, inspiring obedience, loyalty and
trust among their subordinates [14] cited in [5, 15]. The concept is a component of the
Bass and Avolio’s full range leadership theory which has been extensively researched
in the leadership field [16]. Transformational leadership is seen to be the ideal type of
leadership that makes use of both individual and holistic strategies to meet a group’s
collective goal [3]. It upholds and encourages the unique contributions of individuals to
the ultimate goals of organizations.

This type of leadership has four major elements: idealized influence, inspirational
motivation, intellectual stimulation and individualized consideration [17]. Idealized
influence constitutes the ability of leader to act as role model, willingness to take risks
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and follow a set of core values, convictions and principles by the leader’s actions.
Inspirational motivation also is the ability to inspire confidence and a sense of purpose
in followers. Here, the leader is expected to have a clear vision and communicate
effectively and precisely with followers as well as show commitment to set goals.
Intellectual stimulation also refers to how the leader involves followers in decision
making by stimulating them to be creative and innovative in seeking solutions to
problems. The leader challenges the followers to think ‘outside the box’. Individualized
Consideration is the ability of the leader to recognize and consider the individual needs
and desires of followers; to know what motivates each individual and capitalize on it to
obtain the best from each follower.

Transactional Leadership
Transactional leadership on the other hand is one that gives the follower rewards and
benefits for obeying the leader and complying with the leader’s requests [18]. This type
of leadership is based on ‘exchange’ between the two parties [5]. With this type of
leadership, the leader- follower exchange is based on rewards and punishments with the
follower [19]. Goals or targets set are short-term and measurable [20], to allow for
effective transactions. This makes such leaders more task and goals directed but are less
people-conscious. These leaders allow team members to make their own decisions,
avoiding interference from the leader. The leader only steps in when a problem arises.
Thus, this leadership style does not move beyond the task versus reward relationship
between leaders and followers [21]. This style of leadership is further divided into
contingency reward and management by exception (active and passive) according to
Bass [22]. When the hard work and good acts of followers are rewarded from time to
time, it is termed contingent reward. Management by exception can be active or pas-
sive. With management by exception (active), leaders pay particular attention to fol-
lowers and ensure that they comply with organizational laid down rules and
procedures. Here, there is frequent interactions to monitor and offer assistance to
employees if need be. Passive management by exception on the other hand offers
subordinates freedom and ‘breathing space’ and the leader only intervenes when errors
or total deviations spring up.

2.2 Transformational and Transactional Leadership vs. Quality of Work
Life

According to Bass and Avolio [23] transformational and transactional leadership over
some decades have been very popular in the leadership literature. Many studies have
examined the positive relations between transformational leadership and motivation as
well as group and organizational performance [24]. These positive effects are because
transformational leaders build personal and social rapport with followers with the
ultimate goal of the organization in mind. Transformational leaders also encourage
members to work together thus boosting group performance. Kelloway and Barling
[25] also examined and realized some positive effects of transformational leadership on
some psychological indicators of QWL such as work satisfaction, psychological well-
being and happiness. Nielson et al., [26] also showed in their study among health
personnel who work within the elderly care sector of a Danish local government
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department that there is a positive link between employees’ psychological wellbeing
and the transformational leadership style. This was also noted to have improved their
perceptions of a meaningful work and career. Similarly, other studies have shown how
transformational leadership predicts work satisfaction and wellbeing [27–29].

Furthermore, a survey conducted by Esra and Zeynel [30] which assessed the effect
of employee motivation on improved quality of work life found that happy and pro-
ductive employees always have a sense of belonging in the institution (a characteristic
of transformational leadership). This sense of belonging, motivation and interaction
increases the employee’s productivity, institutional effectiveness and employee quality
of work life. This is also the case because transformational leaders help subordinates to
be productive, innovative and adaptable to different conditions [31] thereby avoiding
work related problems [32]. Dartey-Baah and Ampofo [20] in their study on leadership
and job satisfaction found positive associations between transactional leadership and
job satisfaction. Similar studies have also seen significant associations of aspects of
transactional leadership (contingent rewards) and job satisfaction [33–35] which is a
key indicator of a person’s quality of work life [7, 36].

2.3 Gender and Quality of Work Life

On the dimensions of gender on quality of work life, there have been mixed findings.
Desselle [37] for example found no significant difference among males and females on
quality of work life. On the other hand, quality of work life was found to be associated
with rate of pay, age, job satisfaction and commitment but not with gender or ethnic
backgrounds. Another study of Moen and Yu [36] on working couples work conditions
and quality of work life, reported that work life quality is gendered. Using data on a
sub-sample of workers in dual-earner families from the 1992 National Study of the
Changing Workforce, it was found that quality of work life are same across gender,
with conditions at work being a key predictor of life quality for both men and women.
Additionally, women who found themselves in dual earner arrangements reported low
quality of work life as compared to men. These women reported more stress and work
overload as well as lower coping and mastery than men. The study showed that a
demanding job and job insecurity are linked with low quality of work life. However, it
was found that having a supportive supervisor who is tolerant (i.e. having transfor-
mational leadership qualities) is positively linked with quality of work life outcomes.

2.4 Hypotheses Statement

Hypothesis 1: ‘there will be a positive significant relationship between employees’
quality of work life and transformational leadership style.
Hypothesis 2: ‘there is likely to be a significant negative relationship between
employees’ quality of work life and transactional leadership style.
Hypothesis 3: ‘Among all the 4 dimensions of transformational leadership’ ide-
alised influence’ is likely to contribute more variance in the quality of work life of
employees.
Hypothesis 4: ‘Females workers are more likely to enjoy high quality of life than
male employees’.
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3 Methodology

Sampling and Procedure
Purposive sampling technique was used in the selection of respondents. The purposive
sampling technique was adopted because only selected small and medium enterprises
(SME’s) in Accra were used for the study. Statistics from the Registrar General’s
Department suggests that 92% of companies registered are micro, small and medium
enterprises [38]. As matter of fact, the Greater Accra Region of Ghana alone, has
(30.4%) of its population engaged in wholesale and retail trade while (16.7%) are in
manufacturing activities (Ghana District Repository, 2006). These are the most dom-
inant types of SMEs in Ghana (Ghana District Repository, 2006) cited in Mabe [38].
Out of the accessible population of SME’s in Accra, a sample size of 200 was estimated
as appropriate using the mathematical equation developed by Krejcie and Morgan [39]
for sample size determination. Strict ethical considerations like privacy, confidentiality,
informed consent and voluntary participation were adhered to.

3.1 Measures

Employees’ quality of work life (QWL) was measured with the 16 item Quality of
Work Life Scale (QWLS) by [8]. The scale measures the extent to which the seven
needs of employees are satisfied through resources, activities, and outcomes from their
participation in the workplace, which constitute their QWL. The seven types of needs
that constitute the scale are: (i) health and safety needs; (ii) economic and family needs;
(iii) social needs; (iv) esteem needs; (v) actualization needs; (vi) knowledge needs and
(vii) aesthetics needs. The respondents were asked to respond to each item by checking
a 7-point scale ranging from “strongly disagree” (1) to “strongly agree” (7). Cronbach
Alpha reliability coefficient of this scale has been calculated as 0.78 by [8]. The scale
has been adapted to Turkish culture by Afsar [40]. In this study, the Cronbach Alpha
reliability coefficient of the scale has been calculated as 0.88 [17]. Multifactor Lead-
ership Questionnaire (MLQ) was used to assess transactional and transformational
leadership style (a = .89). MLQ is a 5 point likert scale that ranges from 1 (not at all) to
5 (frequently if not always). An example is ‘my manager provides me with assistance
in exchange for my efforts’, ‘my manager instills pride in me for being associated with
him/her’ (a = .89).

3.2 Analysis

The hypotheses were tested using partial correlation and one-way ANOVA. Partial
correlation was deemed best to control for the influence of demographic variables while
testing the relationship between the main variables of interest. The one way ANOVA
was used to analyze gender differences with regard to quality of work life of workers.
Preliminary tests for normality were conducted to be sure the data was evenly dis-
tributed and normal. The skewness and kurtosis values were within −1 and +1; indi-
cating a normal distribution of scores [41].
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3.3 Results

Hypothesis 1: ‘there will be a positive significant relationship between employees’
quality of work life and transformational leadership style.

The result from Table 1 showed a positive significant association between quality
of work life and transformational style of leadership (r = .63, p < .000). This gives an
indication that a worker becoming satisfied with their work life is largely tied to leaders
adopting more transformational style of leadership. This style of leadership as indicated
in literature makes workers more committed and attached to the organization. It breeds
motivation, creates a sense of belongingness and the higher motivation increases, the
productivity of employees, institutional effectiveness and quality of working life [30].

Hypothesis 2: ‘there is likely to be a significant negative relationship between
employees’ quality of work life and transactional leadership style.

The results from Table 1 rather showed a positive significant association between
quality of work life and transactional style of leadership (r = .53, p < .000) which does
not support the hypothesis. Contrary to predominant facts in the literature, transactional
leadership style had a significant positive relationship with quality of work life. From
Table 1 though the relationship was positive, it was moderate correlation (r = .53) as
compared to that of transformational leadership and QWL (r = .63). It however could
be explained that the Ghanaian work setting nurtures and encourages more exchange
relationships which is tilted towards transactional leadership than transformational
leadership. A developing country like Ghana where a large portion of workers are
hardly satisfied with their jobs due to meager salaries and poor conditions of service
will be more acclimatized to the ‘give and take’ form of relationship than any other
form of relationships where they are assured of getting rewards for their inputs.

Hypothesis 3: ‘The idealized influence dimension of transformational leadership is
likely to contribute more variance in the quality of work life of employees.

From Table 2 the results show that the idealized influence dimension of transfor-
mational leadership predicts QWL more than inspirational motivation, intellectual
stimulation and individualized consideration. Idealized influence constitutes the ability
of leader to act as role model, willingness to take risks and follow a set of core values,
convictions and principles by the leader’s actions. This with time makes the employee

Table 1. Summary of partial correlation results for transformational and transactional leadership
on QWL of employees

Variables r df p

Transactional leadership .53 191 .000
Transformational leadership .63 191 .000

Note: Dependent variable: Quality ofwork life.
Control variables: age, gender, educational
level; p < .00; n = 200
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connected to the leader as well as the organization’s goals and aspirations which
coupled with other factors boosts the QWL of workers.

Hypothesis 4: ‘Females workers are more likely to enjoy high quality of life than male
employees’.

The results from Table 3 showed that though females scored higher than males on
quality of work life, the difference observed were not significant. This implies men
were equally satisfied with their work life as women and therefore quality of work life
is not gendered. Its indicators may be other factors beyond being a male or female per
se. These factors may be more work related than the sex of a worker.

4 Discussion

The findings of the study showed positive relationship between transformational
leadership and quality of work life [25–29] as well as transactional leadership [20, 32,
34] and quality of work life. Furthermore, although the two leadership styles had
significant positive relationship with quality of work life, the correlation between
transactional leadership and quality of work life was moderate compared to transfor-
mational leadership which had a stronger relationship with quality of work life. This
implies that though the relationship based on exchange of rewards and punishment has
strong implications with workers’ quality of work life; even stronger is the implications
transformational leadership has for quality of work life among workers in Ghanaian

Table 2. Summary results for the subscales of transformational and transactional leadership in
predicting QWL

Leadership dimensions B Std error Beta t Sig.

Dimensions of transformational leadership
Idealized influence 1.86 .27 .51 6.3 .000
Inspirational motivation .26 .45 .05 .58 .56
Intellectual stimulation −.26 .38 −.05 −.69 .49
Individualized consideration .78 .38 .14 2.04 .04
Dimensions of transactional leadership
Active-MA .88 .34 .19 2.59 .01
Passive-MP −.06 .31 −.14 −.19 .05

Note: Dependent variable: QWL

Table 3. One-way Anova results for quality of work life for males and female workers

Variable Mean SD n F p

QWL Male 63.35 13.72 107 .54 .46
Female 65.04 18.84 93

Note: p > .05 QWL-quality of work life
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SMEs. Considering the results obtained from the study and employees’ individual
differences, it will be prudent for managers and owners of SMEs to adopt the two types
of leadership and blend them to boosting the quality of work life for employees. This
style of leadership is what Dartey-Baah [3] terms transfor-sactional leadership. The
study findings also showed that among all the four dimension of transformational
leadership, it was idealized influence that predicted most quality of work life. This
aspect of transformational leadership which constitutes the ability of leader to act as
role model, willingness to take and share risks with followers and follow a set of core
values, convictions and principles by the leader’s actions [42]. It is marked by a display
of high level of ethical and moral conduct which is not hypocritical. With leaders
showing forth this kind of quality to their followers coupled with fulfilling their part of
obligations in the leader- follower relationship, it is bound to translate into a better
quality of work life. Subsequently, males and females did not differ significantly on
quality of work life and this is in congruence with the studies of Desselle [37]. As
indicated by Moen and Yu [36], the factors that indicate quality of work life are same
for both men and women. A demanding job as well as job insecurity is linked with low
quality of work life but having a supervisor who is supportive and tolerant is positively
linked with quality of work life outcomes. This means the main issues managers and
owners should concentrate on in their bid to improve workers’ quality of work life is
good work conditions as well as cordial and enabling relations with workers [36].

5 Conclusion

The study results have shown the important links the two major types of leadership
styles (transformational and transactional) have with quality of work life. With the
study results obtained for the relations transformational and transactional leadership
styles have with quality of work life, it will be prudent for managers and owners of
SMEs to blend both leadership styles strategically in boosting the quality of work life
of their workers seeing that both had significant relations with quality of work life. The
study results also showed quality of work life is not gendered but mostly based on work
conditions and other work indicators rather than gender.

5.1 Implication for Practice

Leadership is a key factor known to propel success in organizations and has been
related strongly to work satisfaction and commitment, job satisfaction and quality of
work life in the literature. This presupposes that leadership styles must carefully be
selected to boost workers quality of work life. Hence, discovering the attributes of
successful leadership becomes very important. This coupled with a balance of the
various leadership styles in dealing with employees can produce positive outcomes in
the workplace. In order to ensure the wellbeing of workers and promote work effec-
tiveness, leadership styles must not be overlooked because it can affect the overall
impression workers have of their jobs.
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5.2 Implication for Research

Quality of work life has various dimensions that make up the construct. For further
understanding into how it relates with quality of work life, the various dimensions can
be compared with leadership to assess the nature of their relations. This was not
covered in the current study because quality of work life was measures as a composite
construct. Again, job satisfaction, commitment, work attachment can be compared in
future studies with quality of work life to know their exact relationship trends.
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Abstract. C-company in aviation field is taking practical steps in introducing
the lean product development (LeanPD) and system engineering practice. In
order to have an effective implementation of PD approaches and resolve issues
related to coordination, collaboration and communication, a new organizational
structure related to the product development has been proposed for C-company.
The analysis of the literature and field study help to formulate a conceptual
model of product development team structure for avionics department in
C-company. The proposed team structure and corresponding mechanisms in this
paper not only could match the system V model applied in C-company, con-
sidering the different levels (system level, subsystem level) as well as the key
essential, like requirement engineering, interface management, function analysis
etc., but also considered the enablers of lean thinking application, like knowl-
edge exchange and management, chief engineer, multi-discipline teams, etc.

Keywords: System engineering � LeanPD � Work Breakdown Structure �
Team structure

1 Introduction

The paper describe a method used to develop a suitable product development team
structure to enable effective implementation of lean thinking and system engineering in
avionics department in C-company.

C-company is an aircraft design and development company in China. It began to
introduce system engineering approach (system V model) and lean thinking into their
PD process since 2013. However, the mismatch between organizational structure and
PD process made C-company struggling with several issues. Therefore, there is a need
to adapt their organizational structure to effectively implement lean thinking as well as
match ‘system V model’.

2 Literature Review

2.1 Practices of Organizational Structure

The practices of organizational structure were explored through literature review. Three
typical ones were introduced below.
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Blanchard [1] introduced a matrix organizational structure considering application
of system engineering. Morgan and Liker [2] introduced Toyota’s vehicle development
centres structure which was a relatively detailed one considering both company level
and department level. Sheard and Margolisn [3] proposed a product development team
structure which was used for product development using integrated product teams. All
the practices mentioned above, as well as others in the literature, could not be applied
directly to achieve the aim for C company. Neither of them justified how the organi-
zational structure could enable effective product development process. However, each
of the practices could provide lessons for the design of a new organizational structure.

2.2 Product Development Team Structure Design Approach
and Principles

A generic approach to redesign a product development team structure could be sum-
marized as three steps [4–6]:

Step 1. Analyse the current team structure and find the potential gaps to be improved.
Step 2. Decompose the total scope of product development work into smaller

related activities in terms of specialization and responsibilities and find out the inter-
relationships between activities.

Step 3. Define a new team structure that covers the activities analyzed in step 2,
meanwhile, build reporting relationship as well as corresponding administrative
mechanisms to fill the gaps.

Moreover, the related methods to apply the approach above were explored. In terms
of step 2, semi-structured interview was a useful tool to study current situation of the
targeted organization.

Regarding step 2, several researches especially in system engineering and project
management field used Work Breakdown Structure (WBS) to decompose the total
work [7, 8].

Concerning step 3 for defining a new team structure, several principles should be
followed [1, 4, 9]:

1. The team structure should match the product architecture.
2. The team structure should minimize the interdependencies across teams.
3. The team structure should maximize the resource utilization.
4. There should be a communication channel which would enable knowledge devel-

opment and sharing.
5. There should be a management mechanism to handle interdependency and conflicts

between teams.

3 Proposal of Product Development Team Structure

A systematic approach which is shown in Fig. 1 was used to reorganize the product
development team structure for avionics department in C-company to enable effective
implementation of system engineering and LeanPD. The following sections would
present the details step by step.
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3.1 Analysis of Current Practices of Team Structure in C-company

To analyse current practices of team structure for Avionics department in C-company,
semi-structured interview was conducted. Five representative interviewees from
C-company were chosen to participate in the interview. The challenges related to
product development team structure and its corresponding mechanisms that affect the
effective implementation of LeanPD and system engineering were highlighted as
follows:

1. Lack of a well-defined WBS to organize overall work and define deliverable.
2. Poor communication and transfer of requirements between teams in different level

or even in the same level.
3. Each team takes too much responsibilities which led to low work efficiency and

poor deliverable.
4. There is no hierarchy for team structure. The span of control for the chief engineer

for avionics system was too big which led to late decision-making.
5. Unreasonable human resource allocation which results in overload of key personnel

and misallocation of key tasks.
6. Lack of a mechanism that could identify and freeze the interface in an early stage

and deal with interdependencies between teams especially crossing department.
7. Lack of effective knowledge management team and award mechanism.

3.2 Develop a WBS Based on the Principles of System Engineering
and LeanPD

Considering the relationship between organizational structure and WBS [10], the
starting point to build a product development team structure is to decompose the total
work into manageable work packages. A WBS was developed based on the charac-
teristics of V model applied in C company.

Fig. 1. An approach to reorganise a team structure
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Fig. 2. A proposed WBS for avionics system in C-company

Following the guidance for the development of WBS [11], a four-level WBS with
all the elements being numbered was illustrated in Fig. 2:

1. Level 1. Identify the scope of total work as development of avionics system design
and delivery.

2. Level 2. In this level, main tasks defined by system V model were listed. There were
two categories of tasks, technical task and technical management task. Since
technical task is more complex and each task could be decomposed to several
subtasks, they were listed individually in this level.

3. Level 3. In this level, subtasks that are subordinate to task 2 to 7 in level 2 are
identified. Most of subtasks listed in level 3 could be assigned to individuals or
teams except for subsystem function analysis and design. Since those two subtasks
are expertise related and could be very complicated, they should be decomposed to
lower level and allocated to different expertise teams.

4. Level 4. Activities listed in this level were derived from level 3 and could not be
decomposed to more details.

3.3 Propose a Team Structure for Avionics System Development

To better implement system engineering as well as LeanPD, it is critical to propose a
new product development team structure with assigning the right personnel in a timely
manner.

There are three tasks needed to be done when putting forward the proposal:

1. Build a team structure corresponding to WBS.
2. Allocate appropriate personnel to each team.
3. Develop the corresponding mechanisms to make the structure more effective.
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A Product Development Team Structure Corresponding to WBS. A three-level
team structure shown in Fig. 3 was proposed according to WBS shown in Fig. 2. And
the responsibilities which are lowest-level activities defined in the proposed WBS were
assigned to the corresponding teams. In this structure, chief engineer and cross-
functional integrated product teams were applied to enable LeanPD implementation.

The development process of the team structure is bottom-up. The first step was to
build the teams that are responsible for the lowest level activities of the WBS. 15 teams
were built in level 3. The criteria to group activities and build corresponding teams were
based on the principles summarized in the literature review as well as the prevention of
issues highlighted in Sect. 3.1. For example, system design task and integration task are
executed in both concept phase and implementation & verification phase respectively.

The next step was to categorize the 15 teams and make up level 2 team structure.
Considering similarity and tightness of activities, 6 teams were built to led level 3
teams. Also, 6 senior managers were assigned and empowered. This hierarchical
structure resolves the challenge 4 mentioned in Sect. 3.1.

Level 1 is avionics system design and delivery team which is led by a deputy chief
engineer.

Considering project management as well as technical performance, each team has a
project manager and a chief engineer [12]. The project manager belonging to project
management function department is responsible for time and cost considerations,
whereas the chief engineer who comes from avionics department is concerned with
technical activities and decisions. The application of chief engineer is one of the key
enablers for LeanPD implementation.

Allocate Appropriate Personnel to Teams. This step was aimed to resolve challenge
5 mentioned in Sect. 3.1. After discussing with the interviewees, the following human
resource allocation were defined.

Fig. 3. A proposed product development team structure for avionics department
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A few key representatives with appropriate skills and experience from different
functional teams should be selected to compose cross-functional teams (requirement
engineering team and system design & integration team). Requirement engineering team
should comprise individuals with the knowledge of requirement engineering as well as
solid professional knowledge of the whole avionics system. Personnel allocated to
system design team should be experienced with avionics system design and understand
the subsystems very well. People who are engaged in system design are the best choices
to do system integration since they are familiar with the whole architecture.

As for subsystem design, each team is functionally specialized and do most of their
work independently, thus, no cross-disciplinary representative is needed. This kind of
team could be grouped by senior and junior engineers with the special knowledge.

Verification is another important task for system engineering. Although verification
is implemented in the final stage of PD process, it should be planned from preliminary
design stage. The verification team was built since then. Personnel allocated to veri-
fication team should have a background of avionics system and a strong knowledge of
system engineering.

Test is an important methodology to implement verification and validation. People
who were allocated to test team should have the knowledge of modelling and simu-
lation, programming and electronics system test.

Develop Corresponding Mechanism. Once the team structure has been built and
personnel have been assigned, the next step is to build corresponding mechanisms.

Mechanism 1. Handle interdependencies between teams crossing departments.
A team leads team was introduced to the lowest level of the team structure to resolve
this problem [3]. Representatives chosen from each system development team (avionics
system, power plant system, etc.) meet with each other regularly. The commitment of
this team is served as a liaison to coordinate the suppliers’ and customers’ schedule
plans to be consistent, resolve the interface technical problems, identify problems in the
early stage as well as develop methods and tools for problem settlement.

Mechanism 2. Build knowledge exchange mechanism. As mentioned before,
knowledge share meetings could not promote knowledge share between programmes.
An expert team was recommended to solve this problem. This could be organized as an
ad hoc IPT in which team members are core members from other programmes to
review the design in each milestone.

4 Discussion

Comparing to the current product development team structure, the proposal resolved all
the challenges, and in the meantime, considered the principles and essentials of
LeanPD and system engineering:

1. Build a thorough and reasonable WBS considering the detailed activities derived
from system V model and lean principles as well as the relationship between tasks.

2. The new team structure has three levels and the senior managers in level 2 were
empowered to make decisions within their teams. This hierarchical structure releases
the deputy chief engineer’s pressure and facilitate the decision-making efficiency.
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3. There are 15 teams in the lowest level replacing the 6 teams of the existing team
structure, which makes the responsibilities of each team clearer and enables the
teams to focus on the development of their own expertise.

4. The requirement identification, validation and verification are allocated to different
teams, which lays the foundation of the product design and ensures the transfer and
understanding of the requirement.

5. The interdependencies management mechanism resolves the interface management
problems and the poor communication crossing teams/departments.

6. Allocating personnel with appropriate qualifications and experience to different
teams according to different levels of design and different stages of PD lifecycle
rationalize the human resource allocation and could release the overload of core
engineers.

7. The chief engineer, knowledge management team, multidisciplinary integrated
product teams as well as the knowledge exchange mechanism are all enablers of
LeanPD.

Apart from the advantages above, there are some limitations to be discussed:

1. The proposal presented in this thesis needs further validation by a pilot project to
justify the principles applied.

2. The proposal did not consider more details like the number of team members and
the responsibilities of each member.

Proposing an organizational structure is just the first step. A further challenge is
how to implement it into the current PD process in C-company.

References

1. Blanchard, B.S.: System Engineering Management. Wiley, Hoboken (2008)
2. Morgan, J.M., Liker, J.K.: The Toyota product development system. Machine Design (2006)
3. Sheard, S.: Team structures for systems engineering in an IPT environment. In: Proceedings

of INCOSE (1995)
4. Sosa, M.E., Eppinger, S.D., Rowles, C.M.: The misalignment of product architecture and

organizational structure in complex product development. Manag. Sci. 50(12), 1674–1689
(2004)

5. Gokpinar, B., Hopp, W.J., Iravani, S.M.R.: The impact of misalignment of organizational
structure and product architecture on quality in complex product development. Manag. Sci.
56(3), 468–484 (2010)

6. Luna, R.R., Eppinger, S.D.: Structuring a product development organization based on the
product architecture and communication. In: 17th International Dependency and Structure
Modeling Conference, DSM 2015, pp. 31–39 (2015)

7. Brotherton, S.A., Fried, R.T., Norman, E.S.: Applying the work breakdown structure to the
project management lifecycle. In: PMI Global Congress Proceedings, pp. 1–15 (2008)

8. MIL-STD-881D, Standard Practice Work Breakdown Structures (2018)
9. Burton, R.M., Obel, B., Døjbak, D.: How to get the matrix organization to work. J. Organ.

Des. 4(3), 37–45 (2015)

A Study of Team Structure to Enable Effective Product 579



10. Altfeld, H.-H.: Commercial Aircraft Projects: Managing the Development of Highly
Complex Products. Ashgate, Farnham (2010)

11. Project Management Institute: Practice standard for work breakdown structures. Project
Management Institute (2006)

12. Kerzner, H.: Project Management: A Systems Approach to Planning, Scheduling, and
Controlling. Wiley, Hoboken (2009)

580 S. Lu et al.



Organizational Complexity and
Leadership Management



Changes in the Organizational Culture
of the University in Mergers and Acquisitions

Lukasz Sulkowski1(&), Andrzej Wozniak2, and Robert Seliga2

1 Jagiellonian University, Ul. Lojasiewicza 4, 30-348 Cracow, Poland
lsulkowski@san.edu.pl

2 University of Social Sciences, Ul. Sienkiewicza 9, 90-113 Lodz, Poland
{awozniak,rseliga}@san.edu.pl

Abstract. Mergers and acquisitions of public universities are an issue that is
completely in line with the spirit of new public management. The transfer and
adaptation of M&A concepts and methods to public activities arise from the
logic of the new public management approach. The cultures of public univer-
sities in merger processes should go through the process of amalgamation,
but real integration or even hybridization of culture usually requires more time
than the management aspects of consolidation. A good illustration of these
are European universities: Aalto University, Linnaeus University, Université
Grenoble Alpes. The aim of this article is to identify the key changes in the
organizational culture of the university in mergers and acquisitions. The article
discusses the complexity of the organizational culture of the university in the
consolidation process. The research methodology was based on qualitative
research - case studies of universities in Europe.

Keywords: Universitymergers �Organizational culture �Universitymanagement �
Mergers and acquisitions � Higher education sector

1 Introduction

Organizational culture in the university merger processes is a very important issue, it
defines organizational values and identity, leads to the transformation of academic
cultures, organizational communication and shaping the impact of the cultural context
on the university. A frequent reason for the merger failure is underestimation of the so-
called soft management areas related to culture and organizational identity [1].

Organizational culture in the case of a university is the core of its continuity and
activity. This is due to the relative “longevity” of universities, the strong ethos nature of
universities and academic work, and the cultural conservatism of academic institutions
[2]. Universities, especially the prestigious ones, are usually long-term organizations the
“DNA” of which includes: work for science, culture and the environment. The mission
of the Humboldt-type university also developed the ethos of scientific skepticism, social
criticism and academic independence. In recent decades, a profound change has been
taking place in the cultural formation of universities, which is probably heading towards
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an entrepreneurial and post-academic university [3]. However, the conservatism of
academic culture initiates forms of resistance against the development of neoliberal
organizational forms based on “new public management”. The sources of this resistance
lie in rooted organizational values, according to which a prestigious university should
last, not compete [4]. This conservative academic culture is strongly linked with aca-
demic identity and ethos, based on the values of free profession, criticism, autonomy,
communitarianism and participation. The pressure exerted to move away from this
backbone of traditional academic culture faces organizational resistance, university
guilds and even students [5].

The consolidation of universities, which are complex and dynamic organizational
processes, often lead to the growth of the management culture [6]. University leaders,
managers and employees learn new management concepts, methods and techniques in
practice. They adapt and test organizational solutions from other universities and
business sectors. The introduction of merger is also often accompanied by the
restructuring and implementation of new management methods. This fills a gap in the
education of managers in universities, in which the division into the scientific-didactic
and administration staff has been consolidated. The scientific and didactic staff, even if
they hold managerial positions, rarely participate in the programs improving man-
agerial competences. Mergers lead universities to implement ideas and organizational
methods, contributing to the improvement of management culture.

2 Cultural Integration of Universities

Cultural integration during university mergers can take many forms. The weakest form
that can occur in the case of federational mergers is the division of cultures when
they are separated, as they develop towards subcultures or countercultures. This form
of non-integration of cultures induces disintegration tendencies throughout the con-
solidation. An alternative form of lack of cultural integration is isolation, when, during
the merger, university cultures remain separate subcultures and we are not dealing
with their combination. The merging of cultures through the combination of selected
configurations of organizational identity into the whole is called hybridization.
Most often it takes a dynamic form, because, under the influence of the merger, the
culture is transformed towards the convergence of values, norms and patterns. Amal-
gamation is an example of mixing up cultures and creating a relatively consistent
configuration. Cultural unification is usually the effect of effective identity formation in
management processes. Assimilation and full cultural integration are, in turn, often the
result of taking over the patterns of a more prestigious university by the consolidated
university. Acceptance is a formal adoption of systems of values, standards and
patterns by employees, it may be accompanied by the emergence of subcultural pro-
cesses (Fig. 1).
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3 Cultural Integration Practice

In the practice of cultural integration in consolidation processes, several pragmatic
principles developed in business mergers can be pointed out.

The first is to adapt the strategy to culture. It happens that the organization’s
strategy is imposed from above and does not translate into practice as well as values
and norms resulting from the organizational culture. Changes in culture should be made
carefully, with awareness of what they should lead to, but at the same time with
openness and flexibility allowing for the transformation. Usually, an evolutionary
approach to change is also more effective, which assumes that one should not com-
pletely deviate from the dominant value configuration.

Another principle is finding the strongest sides of existing cultures. It is beneficial
to see the advantages of current cultures and preserve them, because thanks to this the
stakeholders will oppose the changes to a lesser degree. Leaving some frameworks of
the pre-merger university culture should foster greater identification of stakeholders
with the ongoing transformation.

The third pragmatic rule is the integration of initiatives. Not only formal tools
(procedures, incentive systems, performance indicators) should be used to promote
values and new standards and to show their impact on the operation of an organization.
It is very important to take care of the informal, emotional sphere of the organization,
which is the network of contacts, communities of interest, shaped by spontaneous
interactions, conversations, etc. Official and unofficial initiatives should also reach the
emotional level of employees. This is a special task for leaders and change agents who
influence the behavior of their subordinates and should work on suppressing undesired
side effects and rewarding the right ones.

There are two groups of mechanisms - formal and informal ones - that allow to
benefit from the organization’s culture. The formal mechanisms include: processes,
rules, training, decision-making powers, structure of reporting, development of both
leaders and the entire organization, as well as wages and rewards. Informal mecha-
nisms are: internal contact networks, good contact between managers and subordinates,
changes in infrastructure, resources or décor (artifacts), shaping behavior by leaders,
engaging the best employees to motivate others.

Culture integrations
in university mergers

Assimilation, 
Acceptance

Amalgamation, 
UnificationSeparation, 

Isolation

Hybrydization, 
Convergence

Fig. 1. Types of culture integrations in university mergers. Source: author’s elaboration.
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The fourth principle is to observe the evolution of culture. In the next stages, one
should carefully look at its modifications and shape it in the desired direction. The
observation of culture will ensure the maintenance of change dynamics in the strategic
perspective [7].

4 Levels of Merger Research from a Cultural Perspective

The problems of the university’s cultural change in the merger process can be analyzed
on several complementary cognitive levels:

• Mergers of universities are a clash of cultures that evokes a reaction in the form of
changing the organizational culture in many different forms, from: unification,
assimilation through amalgamation and hybridization, creation of subcultures, to
isolation and cultural conflict [8]. Models, types and components of organizational
cultures of the universities allow to understand and manage the process of the
university merger, taking into account the impact of values and norms.

• In the consolidation processes, the impact of the cultural context, and thus the valueof the
culture of the society inwhich the radical change takesplace is also important.Depending
on the configuration of the culture, values may favor or inhibit such changes [9].

• Consolidation is also reflected in changes in identity, both at the organizational and
individual level. The answer to the questions: who are we as a university and who I am
as a stakeholder of this university is changing in the merger processes. The question
arises of constructing the identity and sense of collective mergers (sensemaking) that
lead to the success of the venture and do not fall into conflict with academic values [10].

• Academic culture, also understood as a kind of ethos of a professional group of
researchers and teachers, constitutes a significant context of changes taking place
during the consolidation. Transformations of academic cultures in recent decades also
have a significant impact on the course of consolidation processes in universities.

• In public university merger processes, the specificity of public organization cultures
is revealed, which is differs such universities from private organizations [11].

• The consolidation of universities also requires a process of managing cultural
change, which should increase the probability of a successful merger by strength-
ening the integration and constructive tendencies and eliminating destructive cen-
trifugal tendencies [12].

5 Models of Culture in M&A

Classic models of organizational culture
The literature on the subject points to a large number of models, which very often
served to construct the typology and were tested using empirical research. The most
important – canonical - models of culture include the concepts of: E. Schein,
G. Hofstede [13, 14]. E. Schein emphasizes that the organizational culture exists in part
to answer two types of problems that concern any organization: problems related to
adaptation to the organization’s environment and problems related to internal
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integration [15, 16]. When modifying the pyramid model, one can symbolically rep-
resent the university merger process (Fig. 2).
The artifacts can include: logo, the appearance and decoration of buildings, dress code,
signs of status, common expressions and abbreviations, jargon, slogans, myths,
legends, ceremonies, rituals. Norms and values can be divided into those that are
declared (it is declared what is good for the organization, what is praiseworthy, what is
bad and reprehensible) and the ones that are observed (which we can recognize on the
basis of various informal conversations and behaviors). The foundation and core of the
organizational culture are assumptions, i.e. collections of basic patterns of orientation
and imagination as well as philosophical and ideological assumptions, guiding per-
ception and action.

G. Hofstede proposed a model of organizational culture that hierarchically organizes
the elements of culture, metaphorically equating them to the layers of an onion (Fig. 3).

Fig. 2. The organizational culture model according to E. Schein. Source: [16].

Fig. 3. “Onion diagram” by G. Hofstede. Source: [14]
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Values are the core of the onion, the rituals and heroes form the intermediate layers,
and the symbols are the most visible layer of the model. The last three components of
culture are combined into a wider category of practices. Symbols are words, gestures,
objects, images that are recognized by members of a given culture. Heroes are people
who identified with the most-valued features in a given culture. They become role
models. Rituals are repeating activities that express and emphasize the basic values of
the organization. They can be seen in gestures, ways of greeting, religious and social
ceremonies. Symbols, heroes and rituals make up practices that are legible only for
members of a given culture. Values are, in turn, an image of what is important in a
given environment and a given community. They are often referred to as the moral
code. They indicate what should be - in contrast to what is. The accepted system of
values leads to organizational culture norms that specify what is allowed and what is
prohibited. Norms define the types of behaviors we can expect from members of a
given organizational culture (Tables 1 and 2).

Table 1. Results of the research

Merger areas Indicators Jagiellonian
University (UJ)

Medical
University (UM)

Universite
Grenoble Alpes
(UGA)

Stakeholders’
opinion of the
merger

Before the
merger

“Positive opinions
prevailed at all, the
more so that the
soft merger option
went through”
(K1)

“Rather negative,
in particular from
WAM employees,
but there were
opponents of the
merger also among
UM professors”
(L3)

“In most opinions
cautious, but
positive, students
did not have a
special opinion”
(G1)

During the
merger

“Positive opinions
prevailed at all, the
more so that the
soft merger option
went through”
(K1)

“As the scandals
with the rector and
the commissioner
appeared, the
opinion was even
more negative, but
there was no going
back” (L3)

“Positive
identification it
was built on
antagonism
between the
universities of
Grenoble that
joined the merger
and the university
that did not decide
to do so” (G1)

After the
merger

“Undoubtedly this
unification has
brought the
scientific benefits
for both
universities” (K1)
“UJ gained a lot,
and at the same
time it was
historical justice”
(…)

“It is almost 15
years after the
merger, and all the
time there are
voices that it was a
mistake and the
division into
former employees
of WAM and UM
continues” (L3)

“Opinions among
the staff and
administration are
rather positive, and
the name and
identification for
students is
simpler” (G1)

(continued)
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Table 1. (continued)

Merger areas Indicators Jagiellonian
University (UJ)

Medical
University (UM)

Universite
Grenoble Alpes
(UGA)

University
culture and
identity

Organizational
culture

“The reunification
of the Jagiellonian
University is
partial, because
CM has its own:
vice-chancellor,
chancellor, rector’s
representatives,
who are actually
the counterparts
of the vice-rectors
in the Jagiellonian
University” (K1)

“The military staff
have different
values […] it’s
hard to say that
this is one culture”
(L3)

“… we speak to
those from the
Polytechnic, and
you see, you
wanted to … it’s
so many years of
getting used to
integration, there
are no strong
antagonisms …
rather tensions
between
departments …
social sciences
have lost …” (G1)

Cultural
context of the
merger

“A very conducive
unification of the
regional culture of
Cracow” (K1)
“some internal
limitations in the
sphere of different
values” (K1)

“I do not know, in
Łódź it was rather
the opinion that
two medical
universities in the
city is a waste of
money” (L3)

“Very favorable
atmosphere, the
prefecture and
ministry took part
in it … in general,
most of the
employees were in
favor” (G1)

Sensemaking “Restoring the
unity of the
Jagiellonian
University” (K1)

“An image was
created outside and
for employees of
one strong medical
school” (L3)
“The second
university in Łódź,
that was
something” (L1)

“des Alpes was
developed in
cooperation with
advisers, it was
supposed to cover
more universities,
but they dropped
out”

Source: author’s elaboration.
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Table 2. Results of the research

Merger areas Indicators Jagiellonian
University

Medical
University (UM)

Universite Grenoble
Alpes (UGA)

Stakeholders’
opinion of the
merger

Before the
merger

Positive on
both sides

Many critical
voices, treated as
an “enforced”
merger

1. Staff: ambivalent
opinions
2. Administration:
concern
3. Students: weak
participation

During the
merger

Positive on
both sides

Many critical
voices, treated as
an “enforced”
merger

1. Training programs
2. Improvement of
satisfaction

After the
merger

Positive on
both sides

Many critical
voices, treated as
an “enforced”
merger

1. Generally positive
opinions of the staff,
students and
administration

University
culture and
identity

Organizational
culture

Departmental
subcultures,
CM subculture

Departmental
subcultures, with
the strongest
military-medical
department

1. The strengthening of
the new identity is
progressing
2. It is also based on the
separation from the
university that did not
join the merger

Cultural
context of the
merger

The regional
environment
was very much
in favor of the
merger

The regional
environment was
fairly in favor of
the merger

The environment was
very much in favor of
the merger (employers,
public opinion,
regional authorities)

Sensemaking Unification of
the university

Rationalization of
education - one
medical school in
the city

Grenoble - a world-
class university

Merger effects Managerial –
culture and HR
management

Departmental
subcultures and
CM subculture

Subculture of the
military-medical
department and
others

Rather positive, new
organizational identity

Cooperation
with the
environment

The merger
indirectly
favors
cooperation
with the
environment

The merger
without much
impact on the
cooperation with
the environment

Very much emphasis
on cooperation with
employers

Ranking-
related

Positive
influence

Slightly positive Slightly positive

Source: author’s elaboration.
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6 Conclusion

The cultures of public universities in merger processes should go through the process
of amalgamation, but real integration or even hybridization of culture usually requires
more time than the managerial aspects of the consolidation. It seems rational to
stimulate cultural processes and leave time for the integration process, without exerting
excessive pressure through aggressive propaganda and identity actions. Numerous,
interesting, positive examples of constructing a new cultural identity in the merger
process can be found all over the world. European universities are a good illustration of
this: Aalto University, Linnaeus University, Université Grenoble Alpes [17]. However,
even in the case of the flagship successful merger, i.e. the Finnish Aalto University, it
took several years for the new culture to take root, and the process of constructing
meanings (sensemaking) was not free from controversy [18].

When analyzing the public sector, an analysis must be made on the grounds of “new
public management” [19]. Models of business activities, also referring to culture, are
transferred to public activity, which is often criticized [20–22]. J.E. Lane points to
examples of the successful introduction of new public management in different coun-
tries, also highlighting the role of the cultural context and institutions [23]. Ch. Hood
attempts to synthesize the importance of new public management and emphasizes the
conflict of values between the desire for both “efficiency” and “equality” in public
management. The solution could be an “endless reprogrammability” of the new public
management trend, enabling balancing between these values [24].

Mergers and acquisitions of public universities are an issue that is completely in
line with the spirit of new public management. The transfer and adaptation of M&A
concepts and methods to public activities arise from the logic of the new public
management approach. Thanks to the application of an effective business-provenience
approach, it is possible on the one hand to achieve a higher efficiency of operation. and
on the other hand - consolidations of universities are also strongly connected with the
concepts of public value governance, because they are the implementation of public
policies, require central coordination and are implemented in the stakeholder model.

Joining organizational cultures is a difficult process that only partially undergoes
managerial control. The premise for the success of a cultural merger is to conduct an
analysis that takes into account organizational identity, status and prestige. The social
identity approach indicates that university employees who gain prestige on the uni-
versity’s merger will find it easier to accept the merger and will strive to connect on
partner terms. The staff of the greater prestige and stronger culture university will
probably be more skeptical about the consolidation and it will be more often perceived
as the incorporation process of a less prestigious university [25]. The analysis of
potential tensions and knowledge about the possibilities of solving them in the processes
of communication and negotiation allows to manage the merger more effectively.

It seems, therefore, that it is worthwhile to undertake a multi-paradigmatic analysis
of organizational culture in the consolidation processes of universities. Such a per-
spective may use a model based on the division into functionalist, interpretative and
critical paradigms in the study of changes in organizational culture [26]. Functionalist
paradigm is an attempt to look at the process of shaping the organizational culture of
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the newly created university, which will be a derivative of the value systems of the
merging organizations and will additionally bring about a synergy effect. Extracting the
best cultural values, norms, models and practices from each organization and combining
them into a new whole would be an ideal solution, although it may be a utopian task.
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Abstract. Means-end theory indicates the method of personal value affecting
individual behavior. It is a research method derived from consumers’ cognitive
structure. After years of development. This theory has been widely used in the
field of marketing. In the model of the means-end theory, it has three levels. The
top one is personal value. Different kinds of interests located on a moderate
level. The bottom is the attribute of the product. It shows that there is an indirect
and deep connection between personal value and product attributes. This study
explores the relationship between personal lifestyles and product attributes.
Especially how the theory applies to furniture design and development field.
Based on this theory, designers designed new furniture collections. Those
products have been produced and shown on an international fair.

Keywords: Oriental lifestyle construction � Furniture � Means-end �
Italy design

1 Development of Lifestyle

In marketing research, the development of lifestyle construction theory has gone
through a long history. In 1963, Lazer had first proposed the concept of lifestyle and
introduced it into the marketing research based on the investigation on more clients’
information [1]. Subsequently, Wells and Tigert suggested AIO theory based on this
concept to analyze the lifestyle, which includes three keywords, that is “activities,
interests and opinions” in 1971 [2]. To apply the lifestyle analysis to the adjustment of
existing products design strategy, in 1974, Plummer constructed four dimensions of
customer attributes according to demographic statistical research in 1974 [3]. Con-
sidering the previous works did not reach an agreement as to what is included and
excluded in lifestyle analysis, Bushman suggested a practical conceptualization of
lifestyle analysis for defining target markets in 1983 [4]. Further, Grunert developed the
lifestyle construction within a means-end framework in 1993 to predict consumer
behavior in food-related lifestyle research [5]. Since then, lifestyle has become a
keyword in the business world.
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2 Research Procedure

Currently, research on lifestyle construction has almost become a must-have in the meta-
design stage. Different lifestyle positioning has a crucial impact on product design. The
main aim of this paper is to study oriental lifestyle construction and furniture design
based on the means-end theory. In the Italy furniture industry, furniture design process
and method have developed maturely based on lifestyle research. Comparatively, China
furniture industry is still struggling at the trial and error stage. Moreover, considering the
culture difference between China and Europe, which consequently leads to a change in
lifestyle analysis and construction. Current research still has a limitation in the context of
Chinese culture. This research took an Italy furniture company, Poliform, as an example
to do the case study under a means-end theory. There was a four-step approach, which
includes understanding product attributes, functional consequence, emotional conse-
quence, and underlying personal value (Fig. 1).

After finishing the meta-research mentioned above, a workshop has been launched
to explore the oriental lifestyle, and then 4 keywords have been extracted. Based on
those words, relevant mood boards were produced to catering to emotional conse-
quences. Finally, designers confirmed environmental color, main product color and
also some design elements which could be applied to different products as a consis-
tency design, even included some details, etc. Those were product attributes. Finally, a
series of furniture sketched up and produced.

Fig. 1. Case research process based on a means–end theory
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3 Workshop on Oriental Lifestyle Furniture Development

3.1 Meta Research and Product Positioning

At this stage, designers picked up several Chinese local furniture enterprises which are
based on oriental culture to developing furniture. Designers sorted out and classified
those enterprises into three levels. They were basic, moderate and high-end level.
Those enterprises have their own market positioning with different design methods.

(1) Basic level corps and their story theme: those corps are not our research object. They
have weak brand awareness. Most of them are more emphasizing “solid wood” on
their product. They design their products with classical Chinese furniture elements.
Commonly used keywords are rosewood, traditional, real materials and so on.

(2) Moderate level corps and their story theme: those enterprises have design expe-
rience and brand awareness, however, their design ability is still insufficient and
their brand structure is not systematic. Most of them still using Chinese traditional
design elements directly without transforming. They still have a big chance to go
further. Their story theme could be blurry. Commonly used keywords are ele-
gance, humanity, nature, Ming and Qing style, inheritance and so on.

(3) High-end level corps and their story theme: they are mainly small scale furniture
brands with strong design capabilities and build a relatively systematic brand
structure. The positioning of their theme story is well refined. Commonly used
keywords are literati temperament, elegant, elegant, introverted and a certain
Chinese philosophy theme. Designers are well educated with both local and exotic
learning experience.

Through discussion, our brand and story theme positioning are in-between mod-
erate and high-end as showing below (Fig. 2). That is mean, our product is creative and
relatively has a wider target customer.

Fig. 2. Product positioning
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3.2 Design Keywords

We launched a workshop with ten graduate students. Those students have multiple
education backgrounds. Three of them are based on social works. Three of them are
major in classical literature. The others are designers. They probed four design key-
words through discussion. Finally, these keywords are decided to be: joyful, peace,
respect and nimbus. The ten-person group conducted in-depth discussions on each
word, then selected representative images and organized them into a moodboard.
During the process of images selection, certain principles were followed. Each
moodboard includes images with design intentions and ideas, some images include
design details or preferences. Here peace moodboard has been taken as an example
(Fig. 3).

3.3 Product Attribute Research

At this stage, our group continued to refine every detail of the product and create a
product line structure, as shown in the following Fig. 4. Gradually refining from the
three levels of why, how and what. The following figure shows the workflow of the
workshop. From the inner circle to the outside, determined the representative color,
typical images and design details that matched with the keyword. Take the peace theme
product collection as an example. The design keywords are pure and clear. The rep-
resentative color is warm white, and the representing character was figured out. So
from the product to the entire indoor environment, the main design aim is to create a
pure atmosphere for customers.

Fig. 3. Example of peace moodboard
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Fig. 4. Research on product attribute

Fig. 5. Render graphs based on peace theme
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3.4 Product Design and Evaluation

After theoretically meta-research, the design content became very clear based on
detailed design guidelines. At this stage, eight designers were organized to design
products in terms of the four themes according to the design guidelines. Every two
designers designed a product collection under one theme. After nearly half a year of
continuous design modification and improvement, the final design render graphs were
shown in the following Fig. 5. Furthermore, most of the products have been manu-
factured and shown up on the Shanghai International Furniture Fair, in addition, one
collection won the silver award.

4 Conclusion and Prospects

Through this research, we found that although the means-end theory is widely used in
the marketing field to promote sales by studying consumer behavior. However, this
study achieved unexpected results by following the means-end process framework to
design furniture products. The final product not only has an oriental style but also with
a more advanced design method. Designers did not steal the ancient design element
directly. The product and the indoor environment are coordinated and conformed to the
established design theme.

Acknowledgements. We thank the supported by Shanghai Summit Discipline in Design –

现代城市生活形态与智能设备设计研究 - DA18304.

References

1. Laizer, W.: Life style concepts and marketing. In: Greyser, S. (ed.) Toward Scientific
Marketing, pp. 130–139. American Marketing Assn., Chicago (1963)

2. Wells, D.W., Tigert, D.J.: Activities, interests, and opinion. J. Advert. Res. 11, 27–35 (1971)
3. Joseph, P.T.: The concept and application of life style segmentation. J. Mark. 38(1), 33–37

(1974)
4. Bushman, F.A.: Systematic life styles for new product segmentation. J. Acad. Mark. Sci. 10

(4), 381–391 (1982)
5. Grunert, G.: Klaus towards a concept of food-related life style. Appetite 21(2), 151–155

(1993)

Oriental Lifestyle Construction and Furniture Design 599



Evaluation and Prediction of the Financial
and Management Indicators in SME’S
with the Use of Artificial Neural Net

Ives Torriente(&), Arlys Lastre, Clemencia Carrera, Karla Quishpe,
and Paulina Morales

Universidad UTE, Sede Santo Domingo, Via Chone Km 4 1/2, Esquina Italia,
Santo Domingo de losTsáchilas, Ecuador

{ives.torriente,arlys.lastre,ccarrera,karla.quishpe,

paulina.morales}@ute.edu.ec

Abstract. In this work, we proceed with the study and analysis of a model that
facilitates the evaluation and prediction of financial and management indicators
of SMEs. The model is based on the use of Artificial Neural Networks (ANN) as
a data-mining tool that, supported on the financial statements, contributes to the
evaluation and forecasting of liquidity, debt, performance, efficiency and prof-
itability indicators, following the DuPont system. The objective of the work is to
assess and forecast the financial situation of SMEs for proper management
decision making in organizations. The model focuses on two interrelated phases,
the estimation-diagnosis phase and the forecast phase. The conclusions show the
predictive feasibility of using neural networks for financial indicators.

Keywords: SMEs � Financial statements � DuPont system �
Artificial Neural Networks (ANN)

1 Introduction

Currently, in the business sector, small and medium enterprises (SMEs) are essential
for boosting the economy and the growing market; research associated with this type of
enterprise is extremely important in the economic and social performance of any
country, due to its capacity to generate production, employment and its impact on
income distribution [1]. One of the greatest challenges for SMEs is to achieve adequate
administration and management of their financial resources [2]. Adequate financial
management based on making the right decisions from the companies’ financial
statements. In the current research, variations in financial indicators considered on a
weekly basis as a database for the implementation of an artificial neural network. Their
implementation allows the evaluation and forecasting of the company’s financial
situation.

Some authors argue that the insufficiency of financing and long-term investors in
SMEs is the result of the distrust of credit institutions due to difficulties in presenting
the financial conditions of companies [3]. These elements are constraints that affect the
continued growth of the organization. The application of a model that facilitates the
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evaluation and forecasting of financial indicators provides planning, organization,
execution and decision-making within SMEs. Various studies and research on corpo-
rate financial management assessments have been carried out based on financial
analyses, and the information collected is limited to the time when the indicators are
calculated at the end of the period. However, the fluctuations in the indicators are not
permanently studied in depth in order to establish analyses of trends in each of them.

However, some investigators state that for the prediction and classification of
information it is necessary to define the appropriate model [4]. Usually statistical
models are used (multiple regression, discriminant analysis and logical regression),
which in the area of prediction are very similar to ANNs, but at the same time in the
aspects of classification ANNs have a much higher performance than statistical models,
generating trend lines with significantly small error margins in relation to statistical
models. In the analysis of the financial information, there are problems of prediction
based on the quantitative data of the financial ratios and of classification taking into
account the qualitative information that allows us to give criteria of solvency, per-
formance and profitability.

2 DuPont Financial Indicators and the SME’S Management

From the elements reviewed above, it can be seen that the incorporation of new
predictive methods allows for the establishment and prediction of the financial situation
of a SME; an aspect that in financial management envisages a possible crisis due to
insolvency, low profitability or inappropriate use of assets, among others. Companies
traditionally set financial targets based on their financial analyses [5]. The inappropriate
use of financial information hinders compliance with financial planning by establishing
high-risk situations for businesses. On the other hand, it is known that the entrepreneur
responsible for SMEs, in most cases, is unaware of the need to anticipate problems, and
is surprised by situations that could have been avoided with an adequate financial
control system, given that companies base their decisions on financial information to
create competitive advantages [6].

A major financial indicator in financial decision-making within the company based
on efficiency and profitability and their impact on return on assets (ROA), is DuPont
analysis [7]. The application of the DuPont system began at the General Motors
Company, created by Donaldson Brown, an engineer from the DuPont Corporation, a
company that acquired shares of General Motors in 1914. The essence of the DuPont
model lies in the evaluation and prediction of economic and operational performance of
a company; relating the main financial indicators to determine the efficiency with which
the company is using its assets, working capital and financial leverage. The DuPont
system, known as Return on Equity (ROE), is derived from the product of Return on
Assets (ROA) for Financial Leverage (FL).

ROE ¼ ROA � FL ð1Þ
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The ROA is the result of the product of the net profit margin (PM) by the rotation of
total assets (TA). A clear way of seeing how the system is structured can be seen in
next figure (Fig. 1).

The financial information to determine these values is obtained from the 2016, 2017
and 2018 statement of Profit and Loss (P&L), calculating the company’s capacity to
generate profits from sales; and from the Balance Sheet (BG) of the same years,
considering the company’s capacity to generate sales through resources (investments in
working capital and fixed assets) with financing [8]. This article evaluates and forecasts
the three variables that govern this system, and establishes an evaluation and forecast of
the monthly behavior of each of the financial indicators that compose the system using
artificial intelligence, specifically the artificial neural networks (ANN).

Some authors [7–9], record works and approximations to the diagnosis and mea-
surement of financial efficiency using the DuPont model, with the detail that none of
them uses neural networks to determine the variables of the ROE.

3 Evaluation and Prediction of Financial Indicators Using
ANN

Artificial Neural Networks (ANNs) have stood out in recent years within data mining
investigations; their models have the characteristic of deciphering patterns through
learning algorithms based on existing data [10]. This particularity of modeling and
learning from existing data facilitates its predictive character. The use of NNAs in the
business sector began to boom at the end of the 1980s and beginning of the 1990s,
where the model based on Artificial Neural Networks applied in the Spanish stock
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market highlighted, where its superiority with respect to traditional multivariate sta-
tistical methods evidenced.

Subsequently, banks began to use the predictive power of models based on Arti-
ficial Neural Networks such as the PCML (Public Company Loan Model), a multilayer
model that used to decide the granting of credit in the Chase Manhattan Bank; its use
later became widespread in the business sector to predict insolvency and profitability
from financial statements.

On the other hand, some authors explain that neural networks begin their business
use when the BP algorithm is developed at the end of the 1980s. Its introduction was
motivated by the desire to improve the results achieved with statistical models (mainly
discriminant analysis and logistic regression), as these provide decision-making regions
defined through linear functions; while with the insertion of hidden layers of neurons in
a perceptron model it is possible to define much more complex regions and thus reduce
the number of incorrectly classified companies [11].

3.1 ANN Application for ROE Prediction

Based on the interrelation determined by the independent variables (Month, Net Profit
and Total Assets) and the dependent variable (ROE), an algorithm is established that
allows the hierarchical execution of the prediction process and the implementation of
the procedures that characterize it. In this way, it is necessary to introduce data, validate
them, and execute ANN with its input parameters in order to generate the prediction of
ROE values. It is necessary that the predictions made by ANN are stored in a database
and compared with the real values of ROE comportment once they are obtained in the
operational reality of the company. This data storage will allow ANN to obtain the
necessary information for a certain cycle of time to perform a re-training and adjust-
ment to the conditions and financial evolution of the company, so ANN can self-
manage learning levels over time and better represent the future comportment of the
indicator under study. In Fig. 2, show the prediction process algorithms of ROE with
ANN.

For the development of ANN in Matlab Software, the Toolbox was available by
accessing the “nnstart”; command and selecting an ANN of the “Neural Fitting”; type.
This type of network allows solving Feed-forward type input-output problems and uses
the “Perceptron Multilayer”; model, and integrates the “Back-propagation”; algorithm
for the weighting of the parameter interrelation error [12]. In next Fig. 3, it shows the
ANN structure.

The previous Fig. 3 shows the interaction of the three independent variables pro-
cessed. In the input layer and the assignment referring to the weights granted to the
reference month for the prediction, the net profit and total shareholder equity, which
deliver as a result a single “output”; or output in the “output layer”; that corresponds to
the prediction of the ROE as an ANN-dependent variable.

Once the ANN architecture was established, the Data for Learning, Validation and
Network Testing was introduced. Each of these stages yielded the equations of
dependence, weights, and the quadratic mean error of the corresponding regression
process. It should be noted that in none of the three stages did the correlation error
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between dependent and independent variables exceed 2%, so ANN has a prediction
level of more than 98% confidence how it shows in Fig. 4.

After that the ANN had been modeled, an interface was developed with the use of
the GUI (Graphic User Interface) corresponding to the prediction variants described in
the system’s general algorithm. The prediction window for one month allows the user
to easily and intuitively establish the values of independent variables and analyze the

Fig. 2. Process predictions algorithms of ROE with ANN

Fig. 3. ANN architecture
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prediction values graphically and numerically for better interpretation and decision-
making. The interface is show in the Fig. 5.

Fig. 4. Linear regressions of each stage of the ANN

Fig. 5. Monthly predictions interface in ANN
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The interface for the prediction or estimation of the ROE for a whole year uses
UITABLET type controls for data collection and the visualization of prediction and
error. It should be noted that predictions were made for each month of 2018 and
compared with the values that describe the real behavior of the ROE in that year;
resulting in the evaluation that the maximum error was established in the month of
December with a 1,5% error between the prediction of ANN and the result obtained by
the company at the end of the year (Fig. 6).

The results obtained show the high level of incidence of the net profit margin and
total assets in the ROE, both monthly and annual. The feasibility of using artificial
intelligence tools in financial studies for business decision making was also observed.
Another significant factor seen in the research is that the artificial neural network
methodology is a very useful and accurate tool for predicting financial indicators. The
programmed network had a reliability superior to 99% in each one of its phases, with
an average error of 1.5%, indicating the feasibility of the model. With the application of
these tools, SME financiers can establish better strategies focused on the adequate
return on assets and make the best decisions for the organization.

Fig. 6. Yearly predictions interface in ANN
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Abstract. Brand management in the university merger process is of strategic
importance from several points of view. The international and national recog-
nition of universities for students and other external stakeholders depends,
among other things, on the university’s brand. In international and national
rankings, consolidated and previously separate universities operate under one
name. In Sweden, from the merger of University College Kalmar (HiK) and
Växjö University (VxU), a consolidated university was established, which is
called Linnaeus University. This is an example of shaping the identity and
brand, which allowed to increase the attractiveness of the institution, which also
translates into a significant increase in interest from foreign students.
The aim of this article is to analyze the image and brand awareness in uni-

versities in consolidation processes. The article discusses the complexity of the
image and brand awareness. The research methodology was based on qualitative
research - case studies of universities in Europe.

Keywords: Consolidation processes � Image and brand awareness �
University management � Higher education sector

1 Introduction

Building reputation through intensive communication, marketing and internal branding
employer branding activities is gaining importance in the academic world. Branding
and image are concepts related to reputation, and they are also associated with culture
and organizational identity [1]. All these areas of the organization’s activity are subject
to profound transformations in the processes of mergers and acquisitions. The area of
the brand, although it is important for various aspects of the organization’s operations,
is most often analyzed on the basis of marketing.

University mergers mean the time of change and fundamental choices, including
the area of brand strategy. A global race for prestige, reputation and the position in
world rankings favors the development of marketing activities in the academic world.
In the merger processes, universities create completely new brands, just like the case of
Université Grenoble Alpes described in this book, the Finnish Aalto University most
frequently described in the literature and many others. Universities use the concepts of
marketing communication, brand management and organizational identity. This is part
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of a more general trend related to the economisation of social life, and thus - with the
expansion of management concepts and methods.

The higher education sector is influenced by a number of environmental factors that
include legal, economic, demographic, social and cultural variables. Thus, the key
promotional activity will be the pursuit of increased student satisfaction and building
the image of the university, which is the subject of relationship marketing. In addition
to the promotional sphere, evolution in the field of market research and marketing
strategy development is also evident [2]. While, in the 1990s, tactical and operational
activities dominated in the marketing of higher education institutions based on the
experience and intuition of managers, at the beginning of the 21st century, universities
are increasingly conducting their own research on the educational market and acquire
reports prepared by specialized units and more and more often develop marketing
strategies to achieve market goals. Marketing activities undertaken by universities have
largely evolved. Today’s promotion of the university is not only limited to presenting
the offer using leaflets, catalogs or, possibly, a website. Observing the process of
transforming the marketing activities of the university, one can notice the growing
importance of the concept of relationship marketing in the promotion of these units.

2 Selected Marketing Tools that Build the Image
of the Brand Awareness of Universities

A. Stewart takes a different position, in the publication “does customer satisfaction
mean only the fulfillment of his expectations” he lists six determinants that affect
customer satisfaction: (1) customer expectations for the creation of which the company
is responsible, (2) information for the client, (3) satisfaction with information after the
purchase/use of the product, (4) the client’s involvement in the product, (5) the mood
and other emotions of the client, and (6) the image of the company.

A multitude of factors affecting customer satisfaction forces companies to carry out
earlier segmentation in order to individualize the offer for the client. Peppers, Rogers
and Dorf pointed to two stages that are an important element of the segmentation
process: ordering customers according to the value for the company and organizing
them according to their needs [3]. As a result of segmentation, a group of customers
will be separated, which creates a chance for the company to obtain a refund of costs
related to the adjustment of the offer. Summing up, the implementation of the customer
segmentation process in accordance with the concept of relationship marketing requires
the company to take into account the long-term value of the client and his needs.

A controversial problem in the case of universities is student surveys to assess the
teaching staff, especially independent scientific staff. In some universities student
surveys do not include independent academic staff, in others the assessment is indirect
(classes are assessed rather than the teachers). The results of student assessments in
relation to academic teachers must be treated in a particularly delicate and reflective
manner. It is worth paying attention to the problem of short-term and long-term student
satisfaction. The aim of university education is to provide the student with the highest
level of competence, which serves the long-term satisfaction of the student and later the
graduate and broader social interest. All activities of the university should be
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subordinated to the implementation of its educational mission. Sometimes, however,
students rate higher those academic teachers who have lower requirements. In such
cases they focus on short-term satisfaction related to obtaining a higher final grade or
easier completion of the subject. Thus, the problem of low grades of teaching staff
should be recognized using other methods of verifying the survey, such as class visits
by supervisors of an academic teacher. Only then will it be possible to balance the
assessment for increasing customer satisfaction.

Summing up the pursuit of increased customer satisfaction, it affects the compet-
itiveness of the company in the sector. Such actions are also justified in the activities of
universities. High competition in the sector of higher education services has a signif-
icant impact on the university’s desire to increase the satisfaction of its students with
the services they offer. In the theory of marketing the student’s satisfaction translates
into the competitive position of the university.

When starting the discussion on the role of the client in the process of building the
concept of relationship marketing, one should consider the question: “who is the cli-
ent?”. There are many definitions of the client in the literature on the subject, however,
from the point of view of the concept of relationship marketing, the definition of
Armstrong, who considers the client to be a person who requires professional advice
and assistance when buying seems to be most useful [4].

Customer individualization is the process of customizing the product to unique and
individual customer needs. It is a departure from mass marketing and unified marketing
that treats customers in a uniform manner, within assumed, usually fairly wide market
segments. Customer individualization carries with it an objective and subjective aspect.
In the objective sense, it is an assumption in the marketing process that relationships
are individual in nature, i.e. the basic level of marketing is customer-organization
contacts. Therefore, strategy planning, market research, product development, mar-
keting communication are done with the individual client in mind, rather than broad
segments. In the subjective sense, individualization is the acceptance and affirmation of
the sense of individuality and uniqueness of each client. Therefore, each client is
different, has his own needs, aspirations, images about himself, and the task of the
organization is to recognize and satisfy those needs, respecting and even strengthening
the subjective and individual feeling of client’s uniqueness. In order to realize the
assumption of objective and subjective individualization, it is necessary to gain
knowledge about the client that allows to treat him in a unique way. According to I.
H. Gordon is one of the factors of effective relationship marketing is customer
knowledge. J. Fazlagić states that “knowledge is the ability to act effectively, whereas
information is just “knowledge of things”. However, the starting point in the cus-
tomer’s individualization is the data about him.

The concept of quality has been the subject of considerations for many academic
researchers and practitioners. Although the notion of quality has been functioning for
several decades, it is difficult to indicate one commonly accepted definition. In the
literature on the subject, many definitions and positions can be found that testify to the
complexity of the concept described. Garvin, distinguishes five views on quality: a
transcendental view, a view based on consumer assessment, a view based on product
characteristics, and a view based on the evaluation of the production process and an
opinion based on value assessment [5]. The first definitions of quality referred to the
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definition of product quality, now much more attention is devoted to the quality of
services. Team of researchers: Parasuraman, Zeithmal and Berry defined the quality of
services as “the level of positive gap between consumer expectations or desires and
their perception of services” [6]. In turn, R. Griffin defines quality as “the totality of
product or service features that determine their ability to satisfy identified and potential
needs”. Analyzing the literature of the subject, one can notice a close connection
between quality and customer satisfaction.

In the literature on the subject, a lot of space is devoted to the issue of the quality of
education at the higher level. The quality of university education services can be
compared to the driving force that creates its competitive advantage. As is clear from
the definition of the quality of the service presented by S. Trawnicka: “the quality of the
service is the total features condition of the service that determines its ability to meet
identified or anticipated needs”, research and forecasting the needs of university clients
plays a key role. Analyzing the quality in higher education, it can be divided into: hard
quality and soft quality. This division systematizes the areas in which quality assess-
ment in universities can be made.

In hard quality, the following can be assessed:

• university infrastructure (buildings, library equipment, classrooms, number of places
in dormitories, etc.);

• location (access for students, communication, infrastructure scattering).
• teaching staff (number of peoplewith academic degrees and titles: Prof., PhD, dr hab.);
• administrative staff (number and qualifications of administrative staff to serve

students).

However, in soft quality, you can analyze:

• level of education;
• places in university rankings;
• types and forms of studies;
• organization of classes.

With regard to the quality of education, the key role is played by the level of
education, which is reflected in the competences of university graduates seeking their
place on the labor market. The quality of education depends both on the quality of the
academic staff and the infrastructure of the university, as well as on the adopted
strategy and the reputation of the university. Therefore, in Poland, apart from uni-
versities oriented at improving the level of education, there are higher schools that do
not seek to increase the quality of education, and are seeking for other sources of
competitive advantage. It seems that in the long-term the orientation on the increase in
the level of education is a key element of competitive advantage. Universities,
depending on the adopted strategic goals, provide education to different groups of
students, however, all in the long-term should focus on the educational mission, the
foundation of which is to improve the level of education.

Two authors Schuller and Fuchs stated: “full loyalty of customers and employees -
is that not a dream of every entrepreneur and manager?” [7]. The analysis of the
literature on the subject presents different definitions of customer loyalty. According to
Jacoby and Chestnut the concept of loyalty means: “targeted behavior, expressed over a
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long period of time, being a function of psychological processes, such as making
decisions or valuing a chosen brand, while respecting alternative brands” [8]. In turn,
Barry, Brown and Gunst define loyalty as: “continuous or intentional performance of
activities that benefit the object of loyalty and which are done instead of alternative
behaviors beneficial to objects other than the object of loyalty” [9]. Literature analysis
points to various forms of definitions provided by the authors, however, in most
publications one can see a common position stating that the customer’s participation in
the loyalty program is a regular, repeated purchase.

The concept of loyalty programs has found its application in the marketing activ-
ities of universities. The higher education sector is an example in which repeatability of
purchase does not play a significant role in defining loyalty. Measures of loyalty will be
the strength of identification with the home university, the tendency to strengthen its
good image, readiness to participate in the university activities while studying and after
graduation, readiness to support the university activities and other manifestations
indicating a positive relationship with the university. Loyalty activities of universities
are directed to two groups of entities: to students and graduates. Building loyalty in the
higher education sector in Poland is largely spontaneous because it is based on the
assessment of the quality and value of the student’s competences and relationships. If
the student’s assessment is negative, the loyalty programs do not matter. Loyalty is a
measure of the student’s or graduate’s identification with the university, so the image
and reputation of the university also play an important role. Among the specific
techniques of marketing impact of universities, one can point to a number of long-term
and short-term loyalty programs. Techniques for creating clubs and associations of both
students and graduates are offered, which offer privileges related to participation. An
important group to which university’s loyalty programs are addressed are its graduates.
Universities very often associate graduates in organizations with the help of which the
information database about the university alumni is built and regular alumni meetings
are organized. Other examples are systems for reducing education costs related to the
recommendations of students or graduates. In some universities, the role of loyalty is
played by career offices that help students choose their professional path. By building
long-lasting relationships with students, universities use loyalty programs for this
purpose. These programs are increasingly taking more and more advanced forms from
year to year, analogically to the loyalty programs offered by service companies.

By stakeholders, we can understand collective entities that form relationships with
the university relevant to its functioning. Colloquially, entities that “have an interest” in
the activities of the university can be considered as “stakeholders”. This group
includes, for example, besides students: university founders, employees, trade unions,
local government authorities and other entities. A special group of stakeholders are the
entities regulating the functioning of the higher education market, i.e. the Ministry of
Science and Higher Education, the Central Council of Higher Education, the State
Accreditation Commission, the State Commission for Degrees and Titles. The very
concept of cooperation with regulators does not raise so much controversy in Poland,
unless it takes forms called lobbying. This form of cooperation, despite being regulated
by law, enjoys a very bad reputation. In theoretical considerations, lobbying is included
in PR companies’ tools. J. Pilczyński claims that lobbying serves to level the playing
field. On the other hand, B. Tarczydło defines lobbying as “establishing direct relations
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and personal contacts between the pressure group (lobby) and the addressee”. How-
ever, the most precise position in defining lobbying is presented by E. M. Cenker for
whom lobbying is “one of the means to influence political decisions and the shape of
laws or ordinances through participation in the process of creating, modifying or
repealing individual legal acts”. The literature on the subject also specifies the
addressees of lobbying activities, who are: people responsible for making decisions,
among others MPs, ministers, national and global press, public opinion [10]. The
authors also stated that lobbying conducted according to the rules is something natural
and should not raise so much controversy. In the higher education sector, regulators are
all administrative units affecting universities.

3 Case Study

The processes of universities consolidation are also related to the choice of brand
management strategies. Usually at the beginning of the process we deal with two (or
more) university brands that are consolidated. University mergers can lead to several
possible strategic solutions that have been ordered by frequency of occurrence
category.

The first, most common solution is the adoption of one dominant university brand
that is a stronger partner in the merger process. This strategy can be referred to as
keeping the brand. This is a case usually found in mergers in the forms of incorporation
and absorption [11]. An example of such strategy is the incorporation of the Medical
Academy into the Jagiellonian University in 1993. The name and symbolism of the
Jagiellonian University are invaluable due to the university’s history and its signifi-
cance for culture and national identity. It is a symbolic capital that should also be used
to make the University a global brand.

The second strategy related to brand retention is the modification of the university’s
name and logo. It is based on leaving the existing university brand, but adding a
significant change strengthening the brand. The advantage of this strategy is to maintain
the continuity, while enhancing the brand with a significant identifying element. The
disadvantage is the limited possibilities of actually strengthening the brand in practice.

The third strategy that accompanies the merger is the change of the brand, i.e. the
total rebranding. A merger is a radical change that can also be passed on to employees,
students and the environment by changing the name and logo of the university.

An example of rebranding is also the creation of a federational university in France
at the beginning of the 21st century. Université Grenoble Alpes was founded in
Grenoble through the merger of three universities operating in this region. The creation
of the new brand is accompanied by similar dilemmas as in the case of Aalto
University. The brand is new, which means initially poor recognition. The employees
of the merging universities may have a sense of acculturation and loss of continuity.
The name of the university was designed from scratch, which allowed to use the
concepts of effective marketing communication and public relations.

There are many more examples of creating new university brands successfully, as a
consequence of mergers, that can be found in different parts of the world. In Sweden,
through the merger of University College Kalmar (HiK) and Växjö University (VxU), a
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consolidated university was established, which is called Linnaeus University. This is an
example of shaping the identity and brand, which allowed to increase the attractiveness
of the institution, which also translates into a significant increase in interest from
foreign students [12].

4 Conclusion

Marketing as a tool supporting the process of building a competitive advantage has
been used in companies for decades. In the initial stages of applying the concept of
marketing, the classic approach reigned, which has undergone far-reaching changes
over the years. Today’s companies use sophisticated forms of marketing in their
marketing programs. It should be emphasized that the choice of a given form of
marketing activities depends primarily on the situation in the sector, which consists of
several complex variables: economic situation of companies, demand for products or
services, level of competition, but also socio-cultural variables.

In recent years, the growing importance of tools building the image of the uni-
versity’s brand is noticeable. Increasing competition forced universities to use other
concepts than the classic idea of marketing. Universities quickly recognized the pos-
itive effects of building positive relationships with the environment. In this way, the
construction of marketing relations at the university has evolved and now takes on a
variety of forms. An important element in the marketing management process of a
higher school is taking actions aimed at clients, competitors and cooperators.

Hope claims that the image of the university consists of several factors, he includes
quality and type of information provided, kindness of the dean’s office staff, external
activity of the university to the basic ones [13]. Thus, the implementation of the
concept of relationship marketing in the higher education sector is becoming more and
more common. The use of relational tools depends mainly on the specifics of the
market on which the university operates. When assessing the usefulness of relationship
marketing in creating the overall image of a university, it can be concluded that the
tools of this concept significantly strengthen the relationship between the university and
the environment. It can be predicted that over the years this concept will become the
main direction of marketing activities of universities in Poland.
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Abstract. Teams are used in various situations. For example, job execution and
business solutions are usually performed by teams. Therefore, a synergy effect is
expected to result by combining limited resources within a team. What is the key
factor of an excellent team? This proposition is an eternal issue for sport teams,
too. On the other hand, youth generation players learn about the severity of
becoming professional football players, look at the reality myself and image for
the future. In other words, youth players seriously seek out the problem of how
they live in the real society, it is time to establish themselves (Erikson 1959).
Therefore, we conducted the Self-leadership development program which
applied the organization development methods to the two elite youth soccer
teams (under 18 ages) belonging to the J-League (professional football league in
Japan) in 2018. One team was consisted of 27 females (Mage = 15.96, SD =
1.285). On the other team was consisted of 40 males (Mage = 15.88, SD =
.791). We used Sport Self-management Skill scale (Takemura et al. 2013), the
Belief in Cooperation Scale (Nagahama et al. 2009) and Collective Efficacy
Questionnaire for Sports (Short et al. 2005) to examine the effects of this pro-
gram from a perspective. From the analysis, it was shown that the score of Sport
Self-management Skill, Belief in Cooperation and Collective Efficacy improves
by this program (p < .05). These results suggest that this program is effective for
promoting human resource development for elite youth soccer players, and it
can be said to be a practical and academically important discovery.
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1 Introduction

Teams are used in various situations. For example, job execution and business solu-
tions are usually performed by teams in recent years. Therefore, a synergy effect is
expected to result by combining limited resources within a team [1]. What is the key
factor of an excellent team? This proposition is an eternal issue for sport teams, too.
Understanding the key factors that make an excellent team is an ongoing issue for
sports teams. Japan’s football is based on the club system in Germany and is con-
structing an organizational system with the Japan Football Association (JFA) at the
top. In order to compete with the world on equal levels, JFA carries out overall
approach to National team’s strengthening, youth development, coaches training [2, 3].
On the other hand, youth generation players learn about the severity of becoming
professional football players, look at the reality myself and image for the future. In
other words, youth players seriously seek out the problem of how they live in the real
society, it is time to establish themselves [4]. How do practical issues reconcile
organizational and personal harmony? In other words, it is necessary to have a practical
approach to improve team effectiveness and individual human resource development.

Collective efficacy has been drawing attention in recent years. Collective efficacy
refers to a “group’s shared belief in its conjoint capabilities to organize and execute the
courses of action required to produce given levels of attainments” [5, p. 477]. Some
research has shown that there is a positive relationship with collective efficacy and team
effectiveness [6–10]. Furthermore, Takemura [11] pointed out that it is necessary to focus
on the ability of individual players in the group not only group cohesion and collective
efficacy, and It points out the importance of sports self-management skills [11].

Therefore, we conducted the Self-leadership development program which applied
the organization development methods to the two elite youth soccer teams (under 18
ages) belonging to the J-League (professional football league in Japan) in 2018. We
used Sport Self-management Skill scale [11], the Belief in Cooperation Scale [12] and
Collective Efficacy Questionnaire for Sports [13] to examine the effects of this program
from a perspective.

2 Methods

2.1 Participants

This research carried out in two elite youth soccer teams (under 18 ages) belonging to
the J-League (professional football league in Japan) in 2018. One team was consisted
of 27 females (Mage = 15.96, SD = 1.285). On the other team was consisted of 40
males (Mage = 15.88, SD = .791)

2.2 Self-leadership Development Program

The Self-leadership development program based on OD methods [14], had the theo-
retical background of the Transactional Analysis—focused on human relations. Then,
this program had been designed by Kitamori who was structured the OD program in
Japan [15, 16]. In this program, learning experience and many of the image
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replacement performed. Furthermore, this program was composed of specialized tools
such as TPI (Todai Personality Inventory) [17] based on MMPI (Minnesota Mul-
tiphasic Personality Inventory) (Tables 1, 2).

Table 1. Characteristic of the men’s program (Period and the times of interventions)

Youth team (meal/men) Team program
Period Mar.- Nov. (2018 season)
Interventions 7 times

Schedule: Longitudinal intervention among 2018 season
Date

Mar. 29
Apr. 22
May. 2
Jul. 8

Aug. 7
Nov. 11
Note. Responses to these questionnaires collected from the participants before and after the intervention of this program.

Contents

Self-leadership development program
<Characteristic of the program>

      1) The Self-leadership development program based on OD methods,
           had the theoretical background of the Transactional Analysis—focused on human relations
      2) This program was composed of specialized tools such as TPI (Todai Personality Inventory)
           based on MMPI (Minnesota Multiphasic Personality Inventory)

Table 2. Characteristic of the women’s program (Period and the times of interventions)

Youth team (femeal/wemen) Team program
Period
Interventions

Sep.–Nov. (2018 season)
2 times (2 days)

Schedule: Self-leadership development program (Team building Training) for two days
First day (Sep. 2)
Time Contents Purpose
10:00 1. Introductions Description of the program

2. Tool I The discovery of learning styles
3. Tool II Self-introduction

12:00 Lunch time break
4. Tool III (Feedback on
TPI)

Explanation of TPI data (PAC /GAD /CON)

5. Individual work Summary of the things that I noticed from the
advice sheet

16:30 6. Summary Day 1 Summary + Create action plan
Second day (Nov. 17)
Time Contents Purpose
10:00 7. Tool IV Group discussions based on the consensus

8. Group discussions Mutual consideration of the action plan
12:00 Lunch time break

8. Group discussions
(Continuation)

Mutual consideration of the action plan
(Continuation)

16:30 Summary Summarize the two days

Note. Responses to these questionnaires collected from the participants before and after the
intervention of this program.
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2.3 Measures

We used Sport Self-management Skill scale [11], the Belief in Cooperation Scale [12]
and Collective Efficacy Questionnaire for Sports [13] to examine the effects of this
program from a perspective. Responses to these questionnaires collected from the
participants before and after the intervention of this program.

2.4 Analysis

To compare with each score of pre and post, we carried out paired t-test and correlation
analysis using statistical analysis software (IBM SPSS statistics 24) of IBM Corp.

3 Results

The paired t-test showed that the score of some subscales were higher than before the
experience of the program (Tables 3, 4). Then, the score of Sport Self-management
Skill, Belief in Cooperation and Collective Efficacy improves by this program.
In particular, in the men’s team, subscales of Sport Self-management Skill (Thinking,
Self-recognition, Sincere attitude, Continuous Initiatives, Achievement effort,
Improvement of issues, Inventive ingenuity) were improves after intervention this
program. Furthermore, in the women’s team, “Continuous Initiatives” was improves
after intervention this program. The Belief in Cooperation changed only in the
women’s team after the intervention. Moreover, the scores of collective efficacy were
improved on almost all subscales among men’s and women’s team (The men’s team
excludes “preparation”. The women’s team excludes “persistence”).

In this study, we examined the relationship (correlation) of each scale after inter-
vention. As a result, positive correlation was confirmed between the scales after the
intervention (Tables 5, 6).

Table 3. The result of paired t-test in men’s team

Pre Post Paired t-test

M SD M SD Pre-
Post

SD 95% CI t p

Self-management skill

F1: Contribution to the
team

4.80 0.25 4.85 0.26 −0.04 0.32 −0.16 0.07 −0.80 n.s.

F2: Thinking 3.99 0.49 4.44 0.57 −0.43 0.66 −0.66 −0.20 −3.78 **

F3: Self-recognition 4.48 0.43 4.62 0.45 −0.14 0.58 −0.34 0.06 −1.40 n.s.

F4: Sincere attitude 4.68 0.45 4.70 0.44 −0.03 0.46 −0.19 0.13 −0.38 n.s.

F5: Continuous Initiatives 3.62 0.72 3.66 0.89 −0.09 0.81 −0.38 0.21 −0.60 n.s.

F6: Achievement effort 4.55 0.45 4.68 0.59 −0.12 0.46 −0.28 0.04 −1.50 n.s.

F7: Improvement of issues 4.48 0.43 4.75 0.38 −0.26 0.51 −0.44 −0.09 −3.02 **

F8: Inventive ingenuity 4.47 0.43 4.74 0.37 −0.27 0.46 −0.43 −0.11 −3.43 **
Total 140.06 9.61 145.84 10.05 −5.68 10.00 −9.35 −2.01 −3.16 **

(continued)
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Table 3. (continued)

Pre Post Paired t-test

M SD M SD Pre-
Post

SD 95% CI t p

Belief in cooperation

F1: Usefulness of
cooperation

4.66 0.32 4.75 0.36 −0.08 0.41 −0.23 0.06 −1.14 n.s.

F2: Individual-oriented 2.90 0.67 2.62 0.85 0.27 0.80 −0.01 0.54 1.94 n.s.

F3: Reciprocity concern 1.74 0.67 1.63 0.76 0.05 0.82 −0.24 0.33 0.34 n.s.

Collective efficacy

F1: Ability 4.24 0.53 4.77 0.31 −0.51 0.54 −0.70 −0.33 −5.52 **
F2: Effort 4.59 0.38 4.80 0.33 −0.20 0.43 −0.35 −0.05 −2.69 *

F3: Persistence 4.34 0.57 4.79 0.31 −0.32 0.41 −0.46 −0.17 −4.45 **
F4: Preparation 4.70 0.34 4.82 0.27 −0.11 0.32 −0.22 0.01 −1.88 n.s.

F5: Unity 4.52 0.39 4.79 0.33 −0.26 0.47 −0.43 −0.10 −3.29 **

Total 89.53 6.94 95.94 5.51 −4.48 5.90 −6.58 −2.39 −4.37 **

**p < .01*p < .05

Table 4. The result of paired t-test in women’s team

Pre Post Paired t-test

M SD M SD Pre-
Post

SD 95% CI t p

Sport self-management skill

F1: Contribution to the
team

4.26 0.54 4.41 0.58 −0.07 0.46 −0.27 0.12 −0.78 n. s.

F2: Thinking 3.42 0.65 3.56 0.75 −0.06 0.56 −0.30 0.17 −0.55 n. s.

F3: Self-recognition 4.11 0.56 4.11 0.59 0.01 0.49 −0.20 0.22 0.10 n. s.

F4: Sincere attitude 4.31 0.47 4.51 0.58 −0.13 0.41 −0.30 0.05 −1.49 n. s.

F5: Continuous Initiatives 3.31 0.65 3.42 0.67 −0.13 0.63 −0.39 0.14 −0.97
F6: Achievement effort 4.11 0.53 4.34 0.64 −0.23 0.48 −0.43 −0.03 −2.32 n s

F7: Improvement of issues 4.15 0.55 4.32 0.57 −0.08 0.45 −0.27 0.11 −0.91 n.s.

F8: Inventive ingenuity 4.06 0.49 4.17 0.58 −0.05 0.56 −0.29 0.18 −0.46 n.s.

Total 126.96 14.53 131.38 15.14 −2.96 9.99 −7.18 1.26 −1.45 **
Belief in cooperation

F1: Usefulness of
cooperation

4.39 0.42 4.53 0.46 −0.09 0.37 −0.25 0.07 −1.16 **

F2: Individual-oriented 2.73 0.56 2.70 0.65 0.06 0.53 −0.17 0.28 0.51 **
F3: Reciprocity concern 2.05 0.69 2.03 0.94 0.00 0.90 −0.38 0.38 0.00 n.s.

Collective efficacy

F1: Ability 3.06 0.52 3.46 0.58 −0.36 0.53 −0.59 −0.14 −3.36 **

F2: Effort 3.53 0.69 3.85 0.75 −0.26 0.61 −0.52 0.00 −2.08 *
F3: Persistence 3.51 0.66 3.79 0.62 0.01 0.42 −0.17 0.19 0.13 n.s.

F4: Preparation 3.80 0.66 4.17 0.64 −0.27 0.54 −0.50 −0.04 −2.47 *

F5: Unity 3.70 0.67 4.04 0.56 −0.27 0.53 −0.49 −0.05 −2.52 *
Total 70.37 11.07 77.25 10.92 −5.54 7.83 −8.85 −2.24 −3.47 **

**p < .01*p < .05
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4 Discussions and Conclusions

This study, carried out Self-leadership development program to elite soccer team, was
to compare the scores of each factor in the intervention before and immediately after
the program. As a result, it observed that tends to increase the score of several factors
after the intervention. These results suggested that Self-Leadership, Sport Self-
management Skill and Collective efficacy improves by this program. We would like to

Table 5. The result of correlation analysis after intervention in men’s team

Sport self-management
skill

Collective Efficacy
F1:
Ability

F2:
Effort

F3:
Persistence

F4:
Preparation

F5:
Unity

Total

F1: Contribution to the
team

.624** .681** .431* .741** .870** .755**

F2: Thinking .543** .408* .389* .456** 519** .521**
F3: Self-recognition .574** .616** .514** .696** .613** .676**
F4: Sincere attitude .465** .526** .414* .501** .622** .573**
F5: Continuous
Initiatives

0.017 −0.087 0.046 0.024 −0.020 −0.006

F6: Achievement effort 0.277 0.270 0.295 .396* .347* .355*
F7: Improvement of
issues

.676** .816** .707** .844** .775** .859**

F8: Inventive ingenuity .705** .635** .674** .774** .776** .801**
Total .626** .583** .562** .714** .718** .722**

**p < .01 *p < .05

Table 6. The result of correlation analysis after intervention in women’s team

Sport self-management
skill

Collective efficacy
F1:
Ability

F2:
Effort

F3:
Persistence

F4:
Preparation

F5:
Unity

Total

F1: Contribution to the
team

0.134 0.262 0.171 .497* .440* 0.346

F2: Thinking 0.181 .422* 0.282 .591** .548** .469*

F3: Self-recognition 0.142 .489* 0.271 .594** .504* .468*

F4: Sincere attitude .407* .456* 0.358 .604** .586** .554**
F5: Continuous
initiatives

0.032 0.013 −0.083 −0.168 −0.012 −0.050

F6: Achievement effort 0.252 0.233 0.052 .462* 0.321 0.304
F7: Improvement of
issues

0.299 0.397 0.271 .681** .511* .498*

F8: Inventive ingenuity 0.151 0.379 0.186 .581** .447* .406*

Total 0.257 .429* 0.242 .618** .542** .483*

**p < .01 *p < .05
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try to guess about why the difference in the score before and after the intervention. The
characteristic of the program, which was adopted in this study is to obtain the “new
awareness” for the environment (self, others, and organization) in a short time.
Therefore, image exchange is widely used in the program to promote mutual under-
standing and interactions of the participants.

From the previous research, positive correlation was recognized between sports
self-management skills and group cohesion and group efficacy [11], and it is pointed
out that excellent competition performance can be a predictor of performance [6, 8, 18–
20]. And, it has been reported, in order to lead the practical and dynamic process of
Team building to success, core components to consider in building a successful team
include having a shared vision and unity of purpose, collaborative and synergistic
teamwork, individual and mutual accountability, an identity as a team, a positive team
culture and cohesive group atmosphere, open and honest communication processes,
peer helping and social support, and trust at all levels [21, 22]. These results are
considered to support the effectiveness of the program in this study.

Based on the above, it was suggested that the introduction of this program could be
an opportunity for the self-leadership development and team building (organization
development) for youth athletes. Therefore, the results of this study, it can be said to be
an important discovery from the viewpoints of both practical and academic.

5 Future Work

The result of this study just compared with before and after the intervention of the
program. That had not compared to the control groups. In the future, it is necessary to
longitudinal research and compared with the control groups to examine the effects.
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University of Faculty of Health and Sports Science.
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