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Preface 

In the present volume stemming from the Information and Communication Tech-
nologies in Organizations and Society (ICTO) 2020 conference on “Smart Tech-
nologies for an Inclusive World,” 16 high-quality papers add to our understanding of 
a humanistic way to manage digital transformation toward inclusive organizations 
and societies. Organizing the papers into four sections, the present volume unveils 
different aspects of contemporary issues that organizations face when employing 
digital technologies with the aim of reaching an inclusive and sustainable society 
over the long run. 

The part one, Technology Adoption and Inclusivity, comprises four papers, all 
of which address how digital technologies should be deployed to increase inclu-
sivity within organizations and communities. In this vein, by conducting a system-
atic literature review and quantitative content analysis, Gierdien and Jokonya explore 
the factors affecting the adoption of financial technology at universities. In another 
paper Merhej Sayegh and Sidani reveal the factors that induce developing coun-
tries to employ information and communication technologies (ICTs) for sustain-
ability ends. The authors found that social issues inside the workplaces can positively 
impact employees’ intention to move toward a sustainable use of ICTs. Furthermore, 
Tognisse and Degila apply the technology acceptance model to study the factors 
influencing the adoption of mobile telephony in African rural areas, while Issami 
and Tandamba explore the potentialities of mobile payment for bringing inclusivity 
in the African finance industries. 

The part two, Technology Platforms and Inclusivity, consists of three papers 
showing how different digital platforms could increase inclusivity in organizations. 
In this regard, Mallah Boustani and Merhej Sayegh address how commercial social 
platforms could have a positive effect on entrepreneurial outcomes in a developing 
country. Pimenta, Carvalho, and Silva explore how SMEs can use a low-code applica-
tion development platform to develop an adaptable business performance manage-
ment solution at low-cost. Moreover, Balozian and Curdy investigate antecedents 
leading users of popular social media platforms, such as Facebook, to switch to less 
popular but more reliable alternatives in the users’ point of view.
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The part three, Digital Transformation, Value Creation and Sustainability, 
includes five papers exploring how corporations can harness digital transformation 
to serve sustainable value creation. Concerning this issue, Diab and Ben Nasr inves-
tigate the contributions that digital transformation may bring to the improvement 
of Corporate Social Responsibility (CSR) outcomes. In their work, Hajar, Ibrahim, 
Darun, and Al-Sharafi address the role of emerging technologies in driving orga-
nizations toward a sustainable competitive advantage. According to the authors, by 
creating intangible resources and competencies, new technologies can bolster value 
innovations and achieve positive outcomes in terms of customer satisfaction and 
loyalty. Zein Eddine and Ben Nasr study the role of big data and big data analytics, 
concluding that organizations need to build a consolidated big data infrastructure 
if they want to move toward sustainable welfare creation. The fourth paper of this 
section conceptualizes how cities could be turning into sustainable urban commu-
nities in the future. Romanelli states that such a process could be enabled by smart 
technologies that encourage different urban stakeholders to engage in innovation 
initiatives. In the last paper Savastano, Bellini and D’Ascenzo explore how open 
production labs such as FabLabs can attract creators and users, boost entrepreneur-
ship and sustainability. Authors identify strengths and weaknesses of current Fab-Lab 
models and suggest a framework for future research. 

The part four, Leadership and HRM for Inclusive Digital Transformation, brings 
together five papers that conclude this volume. Sidani and Harb study the role of trans-
formational leadership in driving innovation outcomes within the Lebanese banking 
sector. Cori, Sarti, and Torre address how remote working enhanced inclusiveness 
during the COVID-19 pandemic. In the third paper Veglianti, Trombin, Pinna and De 
Marco explore the contribution of Artificial Intelligence Technologies to increase the 
efficiency of recruitment processes and overcome human errors. Sherif and El-Masri 
investigate the ways organizations can reshape employees’ perceptions of electronic 
performance monitoring. Finally, Pentassuglia, Bonomi, and Rossignoli unveil how 
the Italian pharmaceutical sector can benefit from digital transformation. 

All in all, we are highly grateful to the authors for their contributions and 
their cooperation during the editing process of the present volume. We hope that 
this collection of papers will bring fresh insights on the ways in which we can 
employ digital technologies while keeping sustainability and inclusivity in mind as 
core principals guiding our business and social behaviors. 

Neuchâtel, Switzerland 
Neuchâtel, Switzerland 
Beirut, Lebanon 

Cinzia Dal Zotto 
Afshin Omidi 
Georges Aoun
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Factors Affecting the Adoption 
of Financial Technology at Universities 

Atoofah Gierdien and Osden Jokonya 

Abstract The current wave of technology advancement has sparked a rise in the 
cardless and cashless society. There are limited studies on factors that influence the 
adoption of financial technology at universities. This study explores the factors that 
influence the adoption of financial technology at universities. The primary objective 
of the study is to explore factors that influence the adoption of financial technology at 
universities. A systematic literature review was used to explore the factors that influ-
ence financial technology adoption at universities. The study adopted a quantitative 
content analysis to explore factors that influence financial technology adoption at 
universities. The study used the Technology-Organizational-Environmental (TOE) 
framework as a lens to explore factors that influence financial technology adoption at 
universities. The study results revealed that technology factors are the most important 
factors that influence FinTech adoption at universities. The study contributes to the 
body of knowledge on factors that influence FinTech adoption at universities. 

Keywords Financial technology adoption ·M-Pesa · FinTech · TOE framework ·
Smart payments 

1 Introduction 

The advent of the digital evolution of economies has prompted the banking sector 
to consider the transition from traditional physical cash services towards more card-
less and cashless societies [1]. Cashless societies mitigate risks surrounding money 
laundering, terrorist funding, and tax evasion and reduce the financial exclusion of 
under-served populations worldwide. Approximately 40% of the world’s adult popu-
lation are not in possession of a formal bank account with registered institutions and
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are affected by financial exclusion [1]. Financial Technology (FinTech) possesses the 
limitless potential to increase social and financial inclusion of various populations or 
demographic segments such as students [2]. FinTech facilitates the development of 
new transaction platforms, which, subsequently, opens new markets as it challenges 
traditional business models including financial services such as smart payments, 
which offer organisations and users with enhanced accessibility to financial services, 
greater accountability of transactions and improved efficiency [2]. 

Davies [3], states that universities are shifting away from the myopic view that 
they are merely learning institutions and are beginning to recognize the duality that 
they are both a learning institution and a business with a growing concern to both 
save on costs and compete globally. Universities can leverage smart payment tech-
nology to increase cost-savings from asset sharing, better management of their estate 
and improved energy-efficiency [4]. Although some universities are adopting smart 
payment solutions (cashless systems), the rate of adoption FinTech solutions is still 
low [5]. The slow adoption can be attributed to uncertainty, lack of business case 
clarity, difficulty in integrating existing functional systems, vendor lock-in, change 
resistance from both students and staff, security risk as well as reputational damage 
if the smart payment solution implementation fails [5]. 

Fintech, more specifically smart payments, is an emerging topic in the Infor-
mation Systems domain with trending topics such as mobile payment (M-Pesa), 
crowdfunding and online peer-to-peer lending taking centre stage [6]. However, 
the majority of studies investigated conventional issues surrounding the adoption of 
smart payments and its underlying technology as well as infrastructure [6]. This paper 
therefore investigates the factors that influence the adoption of FinTech at universi-
ties. This paper conducted a systematic literature review to investigate factors that 
influence the adoption of financial technology (FinTech) at universities. The struc-
ture of the paper is as follows: Sect. 2 reviews the literature on factors influencing 
FinTech adoption in organisations. Section 3 discusses the research methodology of 
study, followed by Sect. 4, which presents the results of the study. Finally, Sect. 5 
discusses the results and provides the conclusion of the study. 

2 Literature Review 

The advent of digital economies prompted the banking sector to consider the transi-
tion from traditional physical cash services towards more cardless and cashless soci-
eties [1]. The cardless and cashless societies constitute the application of innovative 
and novel technology (FinTech) that improves the efficiency of financial processes 
and services. FinTech comprises of emerging topics, which include mobile payment 
such as M-Pesa, crowdfunding and blockchain [6]. Manyika, et al. [7] define finan-
cial technology as “digital finance”- financial services distributed via mobile devices, 
the internet and smart cards. FinTech provides limitless potential to increase social 
and financial inclusion of various populations or demographic segments namely, 
students [2]. FinTech facilitates the development of new transaction platforms, which
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open new markets and challenges traditional business models inclusive of financial 
services such as smart payments, which offer organisations and users with enhanced 
accessibility to financial services, greater accountability of transactions and improved 
efficiency [2]. 

2.1 Technology Factors 

The FinTech technology factors encompass both internal and external technology at 
the disposal of the organization [8]. Furthermore, the innate attributes i.e. complexity, 
usability and learnability of a particular technology play a pivotal role in its adoption 
[8]. Financial technology will have a lower probability of adoption if the technology 
is perceived as complex or difficult to use [9]. For example, if universities perceived 
financial technology as too complex with insufficient usability and learnability, then 
it is least probable that the university would adopt it [9]. An organisation is less likely 
to adopt an innovation it perceives as complex or complicated [10]. In addition, the 
costs (operating and capital expenditure) of financial technology may influence its 
adoption at universities [9]. The deployment of new technology is typically associated 
with high start-up costs and/or expensive Information Technology (IT) installations 
whereas organisations are primarily conservative about capital expenditure [10]. 
Therefore, the cost of technology can have a prohibiting effect on the adoption of 
financial technology at universities [9]. The relative advantage refers to the degree to 
which a technological innovation exceeds the tangible and intangible expectations 
of the initial idea [11]. Organisations are more likely to adopt an innovation with 
relative advantages associated with that particular innovation [10]. The compatibility 
defines the extent to which a technological innovation consistently aligns with the 
values of the incumbent organisation [11]. Thus, organisations are more likely to 
adopt an innovation that aligns with its values, practice, scope and IT infrastructure 
[10]. 

2.2 Organisational Factors 

The FinTech organisational context provides a description of the characteristics (i.e. 
organisation size, structure and degree of centralisation) inherent of the organisa-
tion that influence technology adoption [8]. The adoption of financial technology is 
possible if it strategically aligns with the organisation objectives and has support from 
executive management [12]. Executive management is responsible for the approval 
and resource allocation for projects in the organisation. Therefore, the adoption of 
financial technology at universities requires executive management support and avail-
ability of resources, which include financial capital [12]. The support of executive 
management helps to secure resources, mitigating risk and overcoming employee 
resistance to change [10]. In addition, internal IT skills and infrastructure required to
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implement the innovation influences the adoption of FinTech at universities [12]. The 
lack of internal IT expertise to support IT infrastructure increases resistance in the 
adoption of FinTech at universities [10]. The firm’s size also influences the adoption 
of technological innovations. The large organisations have more financial resources 
to both support the adoption and mitigate any risks associated with the adoption of 
the innovation [10]. 

2.3 Environmental Factors 

The environmental context includes the extent to which the organisation’s industry 
(i.e. industry structure, regulation and availability of IT vendors), customers and 
competitors that influence technology adoption [8]. The marketing landscape 
(including vendor capabilities) and perception of IT vendors influence FinTech adop-
tion [9]. The availability of IT support and subsequent maintenance support after 
FinTech adoption mitigate perceived risk associated with the innovation is also an 
important factor [9]. The perceived competitive advantage of technology adoption 
and industry competitors influence the organisation to adopt new technology [9]. 
Therefore, organisations are more likely to adopt an innovation brings competitive 
advantage [10]. In addition, the interdependence and trust shared between a firm 
and its customers has a profound impact on its adoption of innovative technologies 
[8]. Finally, organisations adopt new technologies that help satisfy the needs of their 
customers [9]. 

2.4 Related Studies 

Shaikh et al. [13] conducted a study on the adoption of mobile banking (m-banking). 
The study explored the major theories that researchers have used to predict technology 
innovation adoption. This study seeks to explore factors that influence FinTech 
adoption at universities using the TOE framework. Most related previous studies 
conducted FinTech studies using the TAM framework, whereas this study inves-
tigates the factors that influence FinTech adoption at universities using the TOE 
framework. 

3 Research Methodology 

The study used systematic literature review design to investigate factors influencing 
the adoption of Fintech in universities from articles published period 2013–2018. 
Systematic literature reviews provide researchers with a pre-defined literary tool to 
identify pertinent and credible literature by allowing the researcher to identify and
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discuss reliable evidence, inconsistent findings and gaps in extant literature [14]. A 
systematic literature review is rigorous due to its deliverance of a high-level summary 
of existing literature and evidence that focused on answering specific questions as 
concisely and accurately as possible [14]. 

3.1 Research Method 

The study adopted the content analysis to validate the meaning of written texts by 
categorizing its content as well as to quantify and interpret its conclusions [15]. The 
content analysis is the quantitative analysis of qualitative data and entails viewing 
data from different viewpoints to identify key points that aid the understanding and 
interpretation of the data in its most raw form [16–18]. Furthermore, content anal-
ysis uses an iterative approach that can be either inductive or deductive in nature and 
thus, allowing the researcher to detect similar or dissimilar content in either written 
text that will approve or not the theoretical construct being examined [17]. The steps 
of a quantitative content analysis include developing a research question, formu-
lating hypotheses, sampling, coding scheme development, data collection, statistical 
analysis, findings and conclusion [17]. The content analysis allows for the histor-
ical comparison of financial technology adoption, which offers valuable insights into 
how the major theme of financial technology adoption has evolved [19]. This method 
provides a simple and structured approach for the quantification of qualitative text 
that allows viewing the data through various lenses to identify patterns within the 
textual content that can be later categorized [20]. 

3.2 Data Sources and Sampling 

The study used convenience sampling to collect, gather and measure data rele-
vant search engines of selected scientific databases i.e. Science Direct, SCOPUS, 
AIS eLibrary and Taylor Francis Online. The entries into the search engines of 
these databases comprised of terms inclusive of “factors influencing financial tech-
nology adoption at universities”, “factors affecting financial technology adoption” 
and keywords inclusive of “smart payments”, “FinTech”, “smart universities” and 
“smart campuses”. The search criteria were peer-reviewed articles published from 
2013 till 2018. 

3.3 Data Analysis 

Data analysis in the study constituted the categorizing and counting of the existence 
of pre-defined terms in the selected group of published articles. About 70 articles were
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identified and data manually coded based on subjective interpretation of key terms 
(words) in the qualitative data. Themes were used to categorize the coded qualitative 
data based on three TOE constructs (technology factors, organizational factors and 
environmental factors) that influence financial technology adoption. Reliability refers 
to the likelihood that a researcher(s) will produce similar results if the research 
process is repeated i.e. yielding consistent results [18]. Inter-coder reliability refers 
to the degree to which two or more coders agree upon the same method of coding the 
research data [21]. In terms of data analysis, the qualitative data was converted and 
coded into quantitative data. The SPSS (statistical analysis tool) assisted with the 
analysis of the quantitative data to produce statistical results on factors influencing 
the adoption of financial technology. 

4 Research Results 

This section presents the results from the selected 70 articles published during the 
period 2013–2018 on factors that influence Financial Technology adoption at univer-
sities. The section is categorized as follows: Sect. 4.1 presents demographic data 
of the study; Sect. 4.2 presents frequencies of TOE factors that influence FinTech 
adoption as cited in the 70 reviewed articles. 

4.1 Demographic Data Articles Published by Year 

Figure 1 presents the frequencies of published articles during the period 2013–2018 
on factors that influence FinTech adoption at universities. The results show that 
30% of related articles were published during 2013–2015 whereas 70% of related 
articles were posted later during 2016–2018. These results suggest that there was an 
increase in research output during 2013–2015, despite a downward trough in 2014. 
Furthermore, the lowest recorded research output occurred in 2014 at 3% whereas 
the highest research output was in 2017.

Articles by Region 

Figure 2 presents frequencies of published articles during the period 2013–2018 by 
region on factors that influence FinTech adoption at universities. The results indicate 
that Asia had the highest recorded number of published articles at 44% followed by 
Europe at 29% and North America at 14%. Additionally, South America had the 
lowest number of articles published at 1% with Africa placing second last at 6%. 
The frequency depicts that Asia accounts for nearly half of all research based on 
factors that influence FinTech adoption at universities, published during the period 
2013–2018.
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Fig. 1 Articles by year

Fig. 2 Articles by region 

Articles by Research Method 

Figure 3 presents frequencies of the research methods used in published articles 
during the period 2013–2018 on factors that influence FinTech adoption at univer-
sities. The results show that most published articles were conducted using qualita-
tive research studies at 40%, followed by quantitative research studies at 37% and 
finally, multi-methods research studies, with the lowest frequency, at 22%. The results 
suggest that qualitative research studies were the most used research method when 
conducting research based on factors that influence FinTech adoption at universities 
during the period 2013–2018.
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Fig. 3 Articles by research method 

Articles by Research Type 

Figure 4 presents frequencies of the research types used in published articles during 
the period 2013–2018 on factors that influence FinTech adoption at universities. 
The results indicate that most articles published during 2013–2018 conducted a 
systematic literature review at 36%, followed by surveys coming a close second 
at 33% and case studies placing third at 20%. Furthermore, the results suggest that 
conducting experiments was the lowest preferred research type as only 3% of articles 
published during the period 2013–2018 used this method.

Articles by Framework 

Figure 5 presents frequencies of the research frameworks used in articles published 
during the period 2013–2018 on factors that influence FinTech adoption at universi-
ties. The frameworks include the Technology Acceptance Model (TAM), the Diffu-
sion of Innovation Theory (DOI); Technology-Organisation-Environment frame-
work (TOE) where NA represents articles that did not use a framework or rather 
suggested their own framework. The results depict that most articles, at 51%, did not 
use a framework or recommended a new framework (NA). Furthermore, the results 
suggest that the TAM framework was the second preferred research framework at 
41%, followed by DIT at 4%. Additionally, the results suggest that the least used 
framework in articles, based on factors that influence FinTech adoption at universities, 
published during the period 2013–2018 used this method was the TOE framework 
at 3%.
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Fig. 4 Articles by research type

Fig. 5 Articles by framework
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4.2 Factors Affecting the Adoption of FinTech 

This section provides an illustration of the results of the technology, organisational 
and environmental factors that influence the adoption of financial technology at 
universities. 

Technology Factors 

Figure 6 presents frequencies on technology factors that influence the adoption of 
FinTech at universities, which include complexity, compatibility, cost, perceived 
usefulness, relative advantage and security. The results indicate that relative advan-
tage was the most important technology factor that influences FinTech adoption at 
universities at 93%, followed by cost at 83% and security at 77%. Furthermore, 
50% of articles discussed perceived usefulness as an influencing factor, followed by 
complexity at 46%. Finally, compatibility was the least discussed factor at 43% of 
the published articles. 

Organisational Factors 

Figure 7 presents frequencies on organisational factors that influence the adoption 
of FinTech at universities, which included factors such as organisational readiness, 
organisational resources, firm size, technical skills, managerial/executive support and 
strategic objectives. The results indicate that 59% of articles discussed organisational 
resources as an influencing factor, followed by strategic objectives at 43% and then 
managerial/executive support at 29%. Furthermore, 24% of articles discussed firm 
size as an influencing factor, followed by technical skills at 23%. Finally, organisa-
tional readiness was the least factor that influence FinTech adoption at universities 
at 13% of the articles.

Fig. 6 Technology factors 
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Fig. 7 Organisational factors 

Environmental Factors 

Figure 8 presents frequencies on environmental factors that influence the adoption 
of FinTech at universities, these included factors such as government, competition, 
IT policy/regulation, market structure, vendor capabilities and maintenance/support. 
The results indicate that 83% of articles discussed market structure as an influ-
encing factor, followed by competition at 47% and then government pressure at 
44%. Furthermore, 29% of articles discussed IT policy/regulation as an influencing 
factor, followed by vendor capabilities at 27%. Finally, maintenance/support was the 
least discussed factor that influences FinTech adoption at universities at 26% of the 
articles.

5 Discussion and Conclusion 

The study conducted a systematic literature review on the factors that influence the 
adoption of Financial Technology at universities. The study used the TOE frame-
work to investigate factors that influence FinTech adoption at universities. The study 
results indicate that technology factors inclusive of complexity, compatibility, cost, 
perceived usefulness, relative advantage and security were the prevailing factors that 
dominated the influence of Fintech adoption. More specifically, relative advantage, 
cost and security were the most cited technology factors to influence FinTech adop-
tion. This suggests that universities are most likely to adopt FinTech if it directly bene-
fits the organisation while simultaneously being cost-effective and offering secure 
payment solutions to end users. 

The study results indicate that environmental factors were the second major factors 
whilst organisational factors were the third major factors affecting the acceptance



14 A. Gierdien and O. Jokonya

Fig. 8 Environmental factors

of FinTech adoption at universities. The market structure was cited as the principal 
environmental factor that affects FinTech adoption and this sheds light on the belief 
that organisations are only likely to accept FinTech adoption if it is considered suitable 
to the current market structure, especially in mature markets. The study showed that 
the availability of organisational resources is a major factor for FinTech adoption. The 
idea that the incumbent organisation should possess resources inclusive of financial, 
human and technology infrastructure to adopt financial technology solutions into 
their current business model. 

In conclusion, the study tried to fill the gaps in understanding the factors under-
standing the factors that influence FinTech adoption at universities. The study also 
stimulates further research on FinTech adoption at universities. Despite some of 
the study-highlighted contributions to the body of knowledge, there are some limi-
tations worth acknowledging. One of the limitations of this study is that it used 
convenience sampling to source data, which makes it hard to generalize the results 
to a large population on FinTech adoption at universities. However, the limitation 
of the study provides an opportunity for further research on the topic using other 
research design. Although, this study is not exhaustive it does attempt to bridge the 
gap in understanding the factors that influence FinTech adoption at universities.
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Influencing Factors of ICT Use 
for Sustainability in Developing 
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Private Sector 
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Abstract Research has shown that information and communication technology 
(ICT) has a tremendous effect on organizations. This paper aims to investigate the 
ICT adoption within firms and propose a theoretical framework related to factors that 
influence employees’ intentions to continue using it while working on their impli-
cations towards a sustainable economic, human and environmental world. Towards 
this end, a survey is designed and distributed to 218 Lebanese persons working in 
different sectors and industries. The findings of the structural equation model (SEM) 
indicate that the higher the hedonic value, facilitating conditions within the firms, 
social influence and team work in the working context have a strong positive impact 
on intentions to use ICT and continue using it in any context within the firm or 
outside it. The results offer several theoretical and practical implications, providing 
some insights for developing countries to commit to sustainable and inclusive world 
through ICT Adoption. The originality of this research is to study the correlation 
between ICT adoption in firms and a sustainable environment in the society. More 
importantly, the paper suggests a framework that focuses on different variables from 
the technology acceptance models and reveals their impact on employees and their 
intentions to use technology. 
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1 Introduction 

In the last decade, information and communication technologies (ICT) have gained 
an important place in the emerging economies. Nowadays, organizations are moving 
to be a sustainable business. ICT has been considered a boost for the economic capital 
of organizations and its dynamics. 

Not only has it stood as the incremental agent of change toward effectiveness 
and efficiency in the organizational dynamics, but it has also boosted the economic 
capital of organizations [1, 2]. Changes in organizations and ways of working are 
essential key elements for business and strategies development to find a source of 
competitive advantage [3, 4]. As sustainability can ensure a competitive advantage 
and an opportunity for organizations in terms of economic, social and environmental 
goals [5, 6], integrating information technologies (IT) into business processes has 
been significant challenges for organizational managers. 

This study examines the initiatives determined as Green ICT and reflected in the 
lifecycle of information and communication technologies (ICTs) in Lebanese Firms. 
The motivation for this research is to find answers, raised by the majority of the 
Lebanese Private sector, for worries related to ICT use. It was proven that, among 
all the recent technologies, the progress in ICT has no doubt and continues to have 
the greatest influence on the economy [7], making it possible to collect, process 
and transmit information at breath-taking speed. According to the McKinsey and 
Company report (2011), one euro invested in internet technology brings in two euros. 

Therefore, our research contributes to a modest yet significant attempt to explore 
the importance of the role and impact of ICT on sustainability. Findings from this 
study will give us some insights related to factors that affect ICT use and adoption 
in the Lebanese Private Sector. It seems that the embracing of digitalization and 
the transformation of business organizations integrating digital technologies have 
become paramount for the survival of firms [8, 9]. 

Digitalization is considered an efficient tool to support sustainable environmental, 
social, and economic development [10]. Information and communication technolo-
gies (ICT) can enhance the strategy for a green environment and an ecosystem in 
which firms can operate [9]. It is about green sustainability which needs organiza-
tional change in firms connected to business processes, products and services [11]. 
Several researchers in the field of ICT adoption studied users’ behaviors toward 
information systems [12, 13]. The ICT adoption in enterprises can have a positive 
impact on environmental preservation by increasing energy efficiency and equipment 
utilization [14] as well as it can influence social development by making informa-
tion available to all society’s stakeholders [15]. Our aim is to study the correlation 
between ICT adoption and sustainability. 

Some variables from two acceptance technology models are adopted: The Tech-
nology acceptance model (TAM) [16] explaining the individual’s beliefs and attitudes 
toward accepting technology in organization. To this model we include some of the 
variables of UTAUT [13] which has been used as a complementary model in our theo-
retical framework to measure technology use and adoption [17, 18] and the extension
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model UTAUT2 [19] to cover the behavioral intension of individuals and we have 
tested the performance expectancy, effort expectancy, social influence and facili-
tating conditions and behavioral intension of individuals (Hedonic motivation, price 
value and habit) [13, 19]. We tested many variables from the two models and their 
impact on ICT adoption and thus creating a competitive advantage in a sustainable 
economic and social environment. The study addresses the following questions: 

RQ1. What is the relationship between the socio-demographic variables and their 
impact on IT adoption and intentional behavior towards a sustainable environment 
with its three pillars? 

RQ2. What is the relationship between the organizational culture and their impact 
on IT adoption and intentional behavior towards a sustainable environment with its 
three pillars? 

RQ3. What is the relationship between the facilitating conditions, social influence 
and Hedonic motivation and their impact on IT adoption and intentional behavior 
towards a sustainable environment with its three pillars? 

As result of our study, in terms of the utilitarian motivation, the perceived enjoy-
ment has a strong positive impact on using technology and can affect positively the 
intention to continue using ICT. Moreover, they match the results in the ICT adoption 
and intentions, which is considered to influence users’ behaviors in firms [19, 20]. 
Additionally, facilitating conditions have been found to have a direct positive impact 
on users’ intentions [13, 19]. Social influence also can have an impact on behaviors 
to use ICT [21]. Finally organizational culture has a strong influence on ICT Adop-
tion, which is enhanced by teamwork, change adaptation and customer orientation. 
Also, the findings of the study show positive impact of awareness on adopting ICT 
on continue using ICT by users in the future. This result is somewhat consistent with 
Awareness of consequences that it can influence personal norm [22–24] related to 
economic, social and environmental sustainability. 

2 Theoretical Framework 

Numerous papers were advocated with the addition or elimination or combination 
of theories into an integrated model for exploring the adoption and usage of any 
technology [25]. Many researches have been developed in the field of Informa-
tion Technology adoption to study users’ awareness of consequences and behaviors 
toward information systems [12, 13]. The Technology acceptance model (TAM) [16] 
allows assessing the acceptance of a new technology. TAM is explaining the indi-
vidual’s beliefs and acceptance about usefulness and ease of use; these variables are 
the major determinants of adoption and use of Information technology in organi-
zation. Furthermore, TAM is rooted in the theory of reasoned action [26, 27] and 
has drawn on individual’s attitude toward accepting technology. Usun [28] supports 
the importance of understanding the cultural context and traditions of individuals 
and organizations, and therefore for a successful IT integration, various practices 
must exist. It is argued that financial resources, policy and political factors, culture,
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attitudes and skills are important to support IT infrastructure such as hardware, 
broadband connectivity, backbone infrastructure and to realize effective technology 
adoption especially in developing countries. 

In the same context, the Unified Theory of Acceptance and Use of Technology 
(UTAUT) [13] has been used as a complementary model in our theoretical framework 
to measure technology use and adoption [17, 18]. The four constructs (performance 
expectancy, effort expectancy social influence and facilitating conditions) from the 
UTAUT model were completed by three other constructs in the extension model 
UTAUT2 [19] to cover the behavioral intension of individuals (Hedonic motivation, 
price value and habit). 

The present study has used a combination of the cited conceptual models to 
explain the adoption and implementation of ICT in an open innovation context. 
Keeping abreast of changes linked to technology implementation and its impact on 
individual awareness toward sustainability in the society, this study will try to predict 
the individual behavior and awareness of using ICT in their work and its impact on 
the environment from the three levels: economic, social and environmental. The 
conceptual model, based on a comprehensive review and synthesis of several theo-
retical models [13, 16–18, 26, 27], is a combination of many constructs in multi-level 
perspectives, such as social influences and Hedonic motivation (social level variable) 
and facilitating conditions, organizational culture (organizational level variable), and 
behavioral intention for predicting actual use behavior (individual-level variables) 
[13, 19], toward awareness and intention to use technology as a sustainable tool in 
the environment. 

The construct Sustainability is a recent issue for the economy, the companies, and 
the individuals, being considered a systemic concept [29] related to the continuity of 
economic, social (including cultural), and environmental issues [30]. The construct 
sustainability is comprised of three dimensions: environmental, economic, and social 
[31]. In the context of technology and information system and according to [31]. 
The three dimensions are defined as follows: from the environmental terms, it can 
be an improving of poor environmental practices [32], such as the reduction of 
greenhouse gas emissions [31], so working online and using supply chain can reduce 
gas emissions; If viewing sustainability in economic terms, Information System can 
increase productivity [31]. Finally, Technology can enhance social sustainability in 
terms of monitoring, analyzing, and integrating citizens’ consumptions and behaviors 
[33]. 

Nowadays, sustainable development is an important issue in organisations. 
Researchers have argued that the focus of the firm should be on environmental or 
social performance while enhancing the economic performance [34]. 

Corporations can also find new sources of income by increasing sustainability, 
cutting costs and maximizing resource efficiency. Thus, the technological and 
management innovation presents an excellent business opportunity for organizations 
[34] and a competitive advantage. 

The question is: Does sustainability affect employees’ behavioral intention to use 
technology in their work and to continue behaving using ICT?
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A shortcoming we address by including some of the variables of UTAUT and 
UTAUT2. Our motivation for adding the sustainable construct to the current model 
is to improve its applicability and predictive power to address technologies entailing 
sustainability or being re-interpreted in a sustainable context. In addition, our aim is 
to bring together two of the most popular topics on the IS research—sustainability 
and technology acceptance by individuals [19, 32]. 

2.1 Factors Influencing ICT Adoption 

Hedonic Motivation 

A number of research studies on ICT use, at the firm level, were based on the model 
of diffusion of innovation [35]. 

The associated fun or pleasure experienced in using a technology is explained 
as individuals’ hedonic motivation. Hedonic motivation has been conceptualized as 
perceived enjoyment during technology and information system (IS) research and 
usage and has been found to have a direct effect on ICT use [36–38]. Also, reported 
hedonic motivation as a key predictor of behavioral intention to use technology. 
Hedonic motivation has a direct influence on behavioral intentions [19]. It is consid-
ered an important factor predictor to determine and affect user’s acceptance to use 
technology [20, 36–39]. 

Sustainability is beneficial to the welfare of the community while Hedonic motiva-
tion is characterized by a beneficial individual end-state goal [19, 40]. Thus, sustain-
ability captures a motivational facet distinctly different from hedonic motivation. 
Thus, we propose the following hypothesis: 

H1. The Hedonic Motivation will positively influence the employees’ ICT 
Adoption within the organization. 

Social Influence 

Researchers have noted that individuals may adopt a particular technology not 
because of their own personal convictions but because of the influence of others [21]. 
The unified theory of acceptance and use of technology (UTAUT) has proposed that 
social influence is a key element in determining user acceptance of an information 
technology [13] and a driver of user behavior. 

Social influence reflects the impact of other people’s (peers, instructors and 
friends) beliefs on individuals’ intention or use behavior [13]. Al-Shafi et al. [41] 
reported that employees are socially influenced by their peers’ beliefs, which subse-
quently influences their behavioral intention to use. Similarly, Fidani and Idrizi [42] 
study asserts that students’ intention towards Learning Management System use 
is influenced by their friends ‘or teachers’ beliefs about LMS. Taiwo and Downe 
[43] mentioned that social influence might affect the administrative staff of the ICT
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through the influence of colleagues and senior management, as they motivate admin-
istrative staff to utilize ICT by explaining the benefit and the importance to use ICT 
before and during the use the particular ICT. 

Social influence is affecting the plan of the users to use the ICT if other users 
perceive the importance of ICT as influential to their decision to use and adopt ICT 
[44]. Social influence may have an impact on the users when they see other people 
using ICT tools as they benefit from it. We therefore suggest testing the following 
hypothesis: 

H2. The Social influence positively influences employees’ ICT Adoption within 
the organization. 

Facilitating Conditions (Resources and Knowledge) 

Facilitating conditions relate to the availability of enough resources and support for 
individuals to use the technology [13]. While some studies demonstrated that facil-
itating conditions can impact behavioral intention to use technology [45–47], other 
documents reported that there is no significant influence of facilitating conditions on 
the intention to use technology [25, 48]. We posit that facilitating conditions acceler-
ates the intention to use of technology and information system from a UTAUT model 
point of view [45]. 

Lack of availability of assistance, no timely support, incomplete information, and 
limited resources could hinder users in their acceptance of web-based technology 
[48]. Deng et al. [49] also reported a significant relationship between facilitating 
conditions and actual use of web-based question-answer services. Facilitating condi-
tions have a direct influence on behavior (actual use of technology) [13] because 
invariant support and training was available to each individual [19]. In the mobile 
technology acceptance context, a new link between facilitating conditions and inten-
tion towards mobile technology use was proposed [19]. In compliance with these 
concepts, we hypothesize the following link: 

H3. Facilitating Conditions will positively influence employees’ ICT Adoption 
within the organization. 

Education and Experience 

Researchers in ICT adoption [50, 51] found that educated and experienced employees 
were more likely to use ICT. Moreover, previous research found a clear relationship 
between the level of education and technology use and adoption [51–54]. Thus, we 
propose the following hypothesis: 

H4a. The Individual Background of employees in terms of Education will 
positively influence their ICT Adoption within the organization. 

H4b. The Individual Background of employees in terms of Experience will 
positively influence their ICT Adoption within the organization. 

Organizational Culture 

The biggest challenge that organizations can face is to create a culture that supports 
and embraces innovation [55]. Adopting a culture of innovation by organization 
means willing to embrace new ideas or techniques required by this innovation [55].
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Further, according to Kellick and Wilson [56] and Zhu and Engels [55], appropriate 
identification of the culture facilitate the creation, storage, sharing, adoption and 
application of information technology that enables a corporate strategic advantage 
for the organizations by transforming its fundamental business processes into digital 
ones [53]. Change management is required in such transformation integrated within 
the organizational culture [53]. In their study, Cooper and Quinn [57] and Smith et al. 
[58] found that there is an important relation between IT and the culture. 

Moreover, an important key for ICT adoption and behavioral intention to continue 
of using it is to understand the cultural context and traditions of individuals and 
organizations [28]. In the context of our study, we find relevant to adopt the work of 
Talcott Parsons, a sociologist at Harvard. Parsons [59] developed a framework and 
theory of action in social systems. He argued that all organizations must carry out 
four crucial functions if they are to survive for any substantial length of time. These 
four crucial functions are labelled: managing change, achieving goals, coordinating 
teamwork, and building a strong culture. In our study, we adopted the “Organizational 
Culture Assessment Questionnaire (OCAQ)”, which is based on these four functions 
of Organizational Culture [60]. 

It is important in such a research to identify the impact of these functions of 
Organizational Culture so that we can understand and analyze the means of commu-
nication, the means of coordination and the way to manage change in the context of 
ICT use in order to understand and lead to decision making concerning ICT Adop-
tion and behavioral Intention to continue of using it. Thus, the following hypothesis 
could be suggested: 

H5. The Organizational Culture will positively influence employees’ ICT Adop-
tion within the organization. 

ICT Adoption and Behavioral Intention to Continue Using ICT 

The Technology Acceptance Model [16] theorizes that individual’s beliefs about 
usefulness and ease of use are the major determinants of the use of ICT in any 
organization. TAM is rooted from another well-known theory in human psychology, 
the theory of reasoned action (TRA) [24, 61]. TRA proposed that individual’s beliefs 
will influence their attitudes which in turn influence their intention and then generate 
the behavior. Several researchers in the field of ICT adoption studied users’ behaviors 
toward information systems [12, 13]. 

As the aim of this study is to investigate the factors that might influence the ICT 
adoption among employees of the organizations in a developing country, we have 
also considered the theory of reasoned action that was designed by [62]. According 
to those authors, the attitude is actually the degree to which an individual expresses a 
positive attitude towards ICT use. Attitude usually plays an important role in people’s 
behavior towards their behavioral process to integrate ICT and to continue using 
it. There have been many empirical evidence of a relation between intention and 
behavior [63–66]. Moreover, the study of Hallikainen et al. [67] gives us an interesting 
contribution regarding the behavioral intention of employees to continue using ICT. 
Like any other proposed technology, the successful adoption of ICT depends largely 
on long-term viability and users’ intention to continue using it [68]. The concept of
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Behavioral Intention to continue using ICT (Continuance Intention, CI) is used to 
identify the changes in users’ perception toward the proposed technology after using 
it. Behavioral intention implies the probability that an individual will lock in within 
the genuine behavior. 

Concurring to Miladinovic and Hong [69], whether an individual performs a 
specific behavior or not, is chosen by the intentional of the individual to perform 
the conduct, known as behavioral intention. The Behavioral intention of continue 
using ICT is emphasizing on users’ long-term viability [70]. In this regard, Mosavi 
and Ghaedi [71] communicated that high-benefit quality as observed by customers 
habitually prompts incredible behavioral intention, while low-benefit quality will in 
general reason trouble some social expectation. In addition, individual contrasts of 
age, sex, and involvement, coordinate the impacts of these builds on behavioral inten-
tion [19]. The present study aims at exploring the intentional behavior of employee 
to continue using ICT in the future and to analyze if they adopted ICT due to current 
circumstances only or because they become convinced over time, that they have to 
adopt it in the future. Hence, we suggest the following hypothesis: 

H6: ICT Adoption have a positive influence on ICT intentional behavior to 
continue using ICT. 

Awareness of Consequences 

Awareness of consequences is defined as people’s beliefs towards an environmental 
condition which will lead to an acceptance of responsibility [72]. Awareness of 
consequences influences personal norm [73]. In this study, we propose to study the 
people awareness of consequences if “practicing” green use of environmental tools 
and materials (like not using cars, working online…). 

Sustainable innovation has become lately a part of business models in several 
companies and it is related to technologies helping in designing green products and 
allowing to create new business processes [74]. The open innovation referred to 
minimize costs by companies, adopting technologies to reach new markets [75]. 

Through open innovation and change management, leverage on digitalization is 
an opportunity. Collective action within the firm needs to be based on shared under-
standings of the benefits of ICT and digitalization on sustainability [53]. Hart and 
Dowell [76] position sustainable development among the three key strategic capa-
bilities following pollution-prevention and product stewarddship. Firms adopting a 
sustainable development strategy do less environmental damage and consider the 
wider social as well as the economic sustainability aspects of their operations [77]. 
ICT can foster the adaptation of sustainability strategies. Thus, in line with the above 
considerations, the following hypothesis is proposed: 

H7: ICT adoption has a positive influence on the awareness of its impact on 
sustainability.
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2.2 Impact of ICT on Sustainability 

The Three Pillars of Sustainability 

The concept of sustainability has attracted attention and has been developed when 
environmental problems caused by various human activities require serious solutions. 
Although many definitions abound, the evolution of the concept of sustainability 
involves common and different imperatives regarding their author and the country 
the studies and researches relied on. Most definitions integrate many buildings under 
development: expansion, growth, progress, development and satisfaction. Therefore, 
all conceptualizations show a directly proportional relationship between economic 
growth and population satisfaction. 

In 1987, the Bruntland Commission published its report, Our Common Future, 
in an effort to link the issues of economic development and environmental stability. 
In doing so, the World Commission on Environment and Development (WCED) 
provided the oft-cited definition of sustainable development as development that 
meets the needs of the present without compromising the ability of future gener-
ations to meet their own needs. For Harwood [78], Sustainable development is a 
“…system that can evolve indefinitely toward greater human utility, greater effi-
ciency of resource use and a balance with the environment which is favorable to 
humans and most other species.” In 1999, Sustainable Development constitutes, in 
South Africa context, a program for changing the process of economic development 
so that it ensures a basic quality of life for all people and at the same time protects 
the ecosystems and community systems that make life possible and worthwhile.” In 
United Kingdom “Sustainable development is a process of change, where resources 
are being gathered, an investment direction is chosen, the development technologies 
directed and various institutions have convergent actions, increasing the potential for 
human needs and desires.” In Romania’s context, Sustainable development as “…. 
maintaining system stability by developing a balance of responsibilities: economic, 
social, environmental and technological support technique without compromising 
the needs of future generations.” 

Today, the most often used definition of sustainable development is that proposed 
by the Brundtland Commission [79]. The key principle of sustainable develop-
ment underlying all others is the integration of environmental, social, and economic 
concerns into all aspects of decision-making. Therefore, sustainable develop-
ment requires the elimination of fragmentation; that is, environmental, social, and 
economic concerns must be integrated throughout decision-making processes in 
order to move towards development that is truly sustainable. 

ICT use for Sustainable Development 

The literature on ICT for Sustainable Development is at nascent stages, academic 
literature is widespread and attempted to examine a wide variety of topics Ziemba 
[80] proposed an ICT framework that addresses the Sustainable Development Goals. 
He investigated the contribution of ICT adoption in enterprises and how does it lead to 
a sustainable information society. Gouvea et al. [81] studied the link between ICT and
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human development on environmental sustainability and found that ICT and human 
development has strong significant main effects on environmental sustainability. 
Moreover, Mulamula and Amadi-Echendu [82] had recognized the importance of 
ICT for Sustainable Development in the least developing countries and examines 
the relationship between ICT transfers and Sustainable Development through case 
studies of developing countries. Latif et al. [83] had empirically affirmed the posi-
tive influence of ICT on environmentally Sustainable Development in South Asian 
countries for a period of 2005–2015. 

It is important to address this question as the members of the United Nations are 
bound to address the issue of Sustainable Development as a part of the international 
Sustainable Development Goals. Most international organizations such as ITU and 
UN rely on ICT to accelerate the achievement of Sustainable Development. 

Economic Growth Dimension 

Economic sustainability refers to produce a maximum flow of income in terms of 
rational use, resource efficiency, and thus by producing goods and services contin-
uously to maintain manageable levels of government and avoid extreme sectorial 
imbalances affecting agriculture and production industrial. Instruments that lead to 
economic purpose is achieved education, scientific and intellectual potential that is 
available [84]. 

The contribution of ICT on economic growth is through the advancements in 
innovative products, processes and business models [85]. Literature has provided 
concrete pieces of evidence of the positive relation of various factors of ICT on 
economic growth in various contexts such as OECD countries [86]. In this informa-
tion era, using ICT becomes an inevitable choice and the effort is to make the usage 
fruitful in best of the means. In accordance with previous studies, it is hypothesized 
as a positive association of ICT usage on the economic growth of a nation. 

H8: The level of ICT adoption in a country is associated with the nation’s economic 
growth. 

Human Development 

Human sustainability has regard to social interactions, relationships, behavioral 
patterns and values of humanity [87]. Realizing the need for further social devel-
opment (without harming the environment) is imperative to protect and improve the 
state of the environment. It represents the only possibility to create and maintain 
the welfare of both the present generation and those to come. This balance was the 
factor that can and should ensure the development of the whole company. Minica 
and France [88] synthesize the human aspect of sustainable development worldwide 
involves education, training and public support for the environment, the Protecting 
and promoting human health, the fight against poverty through promoting human 
development and integrated policy investment in human capital. 

Similarly, ICT also transforms, completes and enriches the education system for 
the better. UNESCO supports the ministry of states to formulate policies and plans 
for effective imparting of education to the remote corners of the world. ICTs are
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transforming the world, it creates new job opportunities making the labor markets 
innovative, comprehensive and universal [86]. 

H9: The level of ICT adoption in a country is associated with the nation’s human 
development. 

Environmental Dimension 

Environmental sustainability is oriented towards satisfying specific practical require-
ments, and long, proposing harmony. It is the capacity to grow and to bring the envi-
ronment and its peculiarities, while ensuring the protection and renewal of natural 
resources and environmental heritage. It stimulates the development of knowledge 
based on consumption, but subordinates planning opportunities; expected a harmo-
nious development. Thus, economic growth should not affect the environment in 
order to talk about sustainable development. 

The concept of Green Information Systems views information systems as a poten-
tial solution to reduce pollution in terms of emissions or waste [89]. The environ-
mental consciousness of the IT industry in its day-to-day business operations can 
ensure pollution prevention and product stewardship. This reduces the burden on the 
environment and increases the environmental performance of the nation [86]. In light 
of the above statements, it is hypothesized: 

H10: The level of ICT Adoption in a country is associated with the nation’s 
environmental performance. 

Socio-Demographic Variables 

Regarding Socio-demographic variables, Szymkowiak and Garczarek-Bąk [90] high-
light the gender differences towards ICT use through e-commerce. Thus, in line with 
the results of this research, the following hypothesis is proposed: 

H11: Gender will influence employees’ ICT Adoption within the organization. 
As younger administrative staff would be more likely to copy the behavior of 

others [91], we will propose the following hypothesis: 
H12: Age will influence employees’ ICT Adoption within the organization. 
It is therefore interesting to test these relationships within the context of ICT 

adoption. Building on the above literature the following model is proposed in Fig. 1.

3 Research Methodology 

3.1 Sample and Data Collection 

In order to validate the proposed theoretical model, a survey using a questionnaire 
consisting of 34 items was developed. All items we measured using a five-point 
Likert-scale varying from 1 = Totally disagree to 5 = Totally agree. The questions 
in the survey were adapted from previous researches as shown in Appendix A. the 
respondents who answered the questions were in the categories of age 20 and above
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Fig. 1 Proposed model

and were using PC and Internet and have some knowledge of technologies. The 
survey was placed online and a link was sent by email to a database of alumni of a 
prominent Lebanese university whose graduates are working in different sectors and 
industries. A total of 450 questionnaires were sent, of which 218 were analyzed after 
excluding respondents who did not have an experience using internet or computers 
and whose age is under 20, considering that the employability percentage of under 
age 20 is not meaningful as they are still in the university. 

The sample consisted of 61.2% females and 38.8% males. Using technologies can 
enhance and transform the working methods, it creates new job opportunities making 
the labor markets innovative, comprehensive and universal (World Bank 2013; [86]). 
By selecting age categories above 20, the choice increases the likelihood that the 
respondents will be characterized by a good level of education which increases 
the chances to engage in a certain kind of work using technologies. The sample 
also consisted of 32.2% from the category 41–50 years, 20.6% from the category 
31–40 years, 18.2% from the category 51 and above, 15.9% from the category 20– 
25 years and 13.1% from the category 26–30 years. As for the education the sample 
is 64.5% master degree’s holders and 34.6% Bachelor degree’s holders. 

Furthermore, by selecting a certain subgroup of the overall population, we can 
achieve higher consistency in sample characteristics as demonstrated by Taras et al. 
[92]. The chosen sample therefore is considered homogenous.
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3.2 Methodological Details and Model Building 

The study selected the structural equation modeling (SEM) technique to simulta-
neously test the relationships between the model variables [93]. IBM SPSS 20 and 
IBM Amos 23 statistical packages were used. Following the accepted procedure for 
confirmatory factor analysis, as a first step, a CFA was conducted on all variables to 
ensure the reliability and validity of individual constructs. Next, SEM was conducted 
on the whole model to validate the proposed hypotheses. 

The research model was examined using the two-step procedure: a measurement 
model and a structural model. First, exploratory and confirmatory factor analyses 
(CFA) were conducted to test the reliability and validity of the individual constructs. 
Second, SEM was performed to validate the proposed hypotheses. The data was first 
screened for any missing values. Collected data was checked for normality prior to 
analysis. Multivariate normality could be assumed as the values of skewness and 
kurtosis obtained were between −2 and +2 (Byrne, 2010). Additionally, to avoid 
any bias due to possible non-normality of the variables, this study used the maximum 
likelihood (ML) estimation method with nonparametric bootstrapping to estimate the 
model parameters. Nevitt and Hancock [94] shows that bootstrap estimates for the 
model are generally less biased when compared with those obtained from standard 
ML estimation under conditions of non-normality and for sample sizes of N ≥ 200. 

4 Analysis and Results 

4.1 Principal Components Analysis (PCA) 

First, we used the Principal Component Analysis (PCA) to extract the items that do 
not fit the conditions for each concept. Principal Component Analysis, or PCA, is 
a dimensionality-reduction method that is often used to reduce the dimensionality 
of large data sets, by transforming a large set of variables into a smaller one that 
still contains most of the information in the large set. Because smaller data sets 
are easier to explore and visualize and make analyzing data much easier and faster 
for machine learning algorithms without extraneous variables to process. The PCA 
process provides a list of factor loadings where a factor loading represents the amount 
of variance captured by a given component. The analysis continues until all variance 
in the dataset has been accounted to determine how many meaningful components 
should be retained to interpret [95, 96]. Reducing the number of variables of a data set 
naturally comes at the expense of accuracy, but the trick in dimensionality reduction 
is to trade a little accuracy for simplicity. So to sum up, PCA is meant to reduce the 
number of variables of a data set, while preserving as much information as possible, 
while extracting the items that do not fit for each dimension. The following approach 
is then implemented:
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Table 1 Constructs 
reliability 

Construct Cronbach’s α 
Hedonic motivation Q1-Q2-Q3 0.940 

Facilitating conditions Q4-Q5 0.798 

Social influence Q7-Q8-Q9 0.875 

ICT adoption Q10-Q11-Q12 0.782 

Organizational culture Q13-Q14-Q15-Q16 0.866 

ICT intentional behavior Q20-Q21-Q22 0.946 

Awareness Q23-Q24-Q25 0.873 

Economical sustainability Q26-Q27-Q28 0.881 

Social sustainability Q29-Q30-Q31 0.875 

Environmental sustainability Q32-Q33-Q34 0.850 

• Extraction of items where h2 (the sum of squared factor loadings) is less than 0.6. 
• Use the Varimax rotation method which is a statistical technique used at one level 

of factor analysis as an attempt to clarify the relationship among factors. 
• Cumulative percentage that explains the axis must be greater than 70%. 

So after we applied the PCA to the direct and indirect variables we will continue the 
study with the questions illustrated in Table 1. 

4.2 Reliability and Validity Analysis: Measurement Model 

The reliability of the model constructs was assessed based on two criteria, Cronbach’s 
Alpha. Results are displayed in Table 1. The Cronbach’s alpha values ranged from 
0.75 to 0.940 for all constructs. Hence, internal consistency is ensured [97]. 

4.3 Assessment of the Structural Model 

In previous sections we utilized the SPSS for dimensionality-reduction and to 
measure the internal consistency. In this section we will use AMOS where we can 
apply the structural equation model (SEM) to verify the models fit and the validity 
of the hypothesis. 

We used the absolute model fit, the incremental fit and the parsimonious fit to test 
the hypothesis. The measures are the following: 

• Absolute model fit: 

– Chi square value and p-value p > 0.05 
– Root Mean Square Error of Approximation (RMSEA) < 0.05 
– Goodness of Fit Index (GFI) > 0.9
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• Incremental fit 

– Adjusted Goodness of Fit Index (AGFI) > 0.9 
– Comparative Fit Index (CFI) > 0.9 
– Normed Fit Index (NFI) > 0.9 
– Tucker Lewis Index (TLI) > 0.9 

• Parsimonious Fit 

– Chi square/DF 
– Minimum discrepancy (CMIN/DF) < 3.0 
– The test of hypotheses is verified in this study by the normality (exhibit C). 

In this section we will use AMOS where we can apply the structural equation model 
(SEM) to verify the models fit and the validity of the hypothesis (Chin, 1998). For 
all hypotheses we have Chi square value and p-value p > 0.05, Root Mean Square 
Error of Approximation (RMSEA) < 0.05, Goodness of Fit Index (GFI) > 0.9. 

The results are shown in Table 2 and Fig. 2.

5 Discussion 

This section discusses the theoretical and practical implications of the results. The 
present study expands the ICT adoption literature by empirically exploring the influ-
ence of direct and indirect variables and its impact on sustainability. The findings 
offer several theoretical and practical implications. Within this particular context of 
remote work, and as a relevant topic, the results could give hints to ICT practitioners 
in organizations, in order to enhance ICT adoption and intention to continue using it 
in any circumstances. 

5.1 Theoretical Implications 

This study contributes to the literature by investigating the role of hedonic moti-
vation, facilitating conditions, social influence and teamwork in adopting ICT in 
firms and influencing intentions to continue using it in order to enhance a sustain-
able world. From a practical point of view, the study highlights the need for firms 
engaged in sustainability to enhance the derived economic benefits from ICT adop-
tion by setting by reinforcing employees hedonic motivations and facilitating condi-
tions. Several studies were conducted to explore ICT adoption in organization but 
few explored the impact of a combination of variables from 2 different technology 
adoption models: The Technology acceptance model (TAM [16], UTAUT [13] and 
UTAUT2 [19]) using many variables and their impact on ICT adoption and thus 
creating a competitive advantage in a sustainable economic and social environment.
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Table 2 Results of the structural model 

Relationships Hypothesis Estimate SE P value Hypothesis verification 

Hedonic motivation → 
ICT adoption 

H1 0.487 0.110 *** Supported 

Social influence → ICT 
adoption 

H2 0.365 0.057 *** Supported 

Facilitating conditions → 
ICT adoption 

H3 0.547 0.095 *** Supported 

Educational background 
(indirect variable) → ICT 
adoption 

H4a 0.195 0.129 0.131 Not supported 

Experience (indirect 
variable) → ICT adoption 

H4b 0.159 0.104 0.124 Not supported 

Knowledge (indirect 
Variable) → ICT adoption 

H4c 0.591 0.160 *** Supported 

Organizational culture → 
ICT adoption 

H5 0.817 0.074 *** Supported 

ICT adoption → ICT 
intentional behavior 

H6 0.428 0.088 *** Supported 

ICT adoption → 
awareness on impact on 
sustainability 

H7 0.454 0.079 *** Supported 

ICT Use and adoption → 
impact on economic 
sustainability 

H8 0.323 0.059 *** Supported 

ICT Use and adoption → 
impact on Social 
sustainability 

H9 0.468 0.082 *** Supported 

ICT Use and adoption → 
impact on environmental 
sustainability 

H10 0.416 0.063 *** Supported 

Gender (indirect variable) 
→ ICT adoption 

H11 −0.053 0.133 0.690 Not supported 

Age (indirect Variable) → 
ICT adoption 

H12 −0.046 0.049 0.339 Not supported 

This table reports the results for the Structural Equation Model (SEM) estimation. The first and 
second columns show the model hypotheses. The third column indicates the standardized estimated 
coefficients β’s. The fourth and fifth columns display the standard errors (SE) and the corresponding 
p-values. *** indicates that the coefficient is highly statistically significant (p < 0.001), ** shows 
that the coefficient is significant at the 1% significance level (p < 0.01). The last column indicates 
if the hypotheses are supported or not
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P means that hypothesis is not validated. 
Beta*** means the hypothesis is validated and p<0.001 

β=0.36*** 

β=0.48*** 

β=0.41*** 

P=0.124 

P=0.131 

β=0.44*** 

β=0.49*** 

β=0.51*** 

β=0.82*** 

β=0.23*** 

P=0.339 
5 
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β=0.53*** 

β=0.43*** 

Fig. 2 Results

This study contributes to the literature by investigating the role of hedonic motiva-
tion, social influence, organizational culture on adopting ICT and their impact on a 
sustainable environment. 

First, in terms of the utilitarian motivation, the perceived enjoyment was found to 
have a strong positive impact on using technology that affect positively the intention 
behavior to continue using ICT. Moreover, they match the results in the ICT adoption 
and intentions, which is considered to influence users’ behaviors in firms [19, 20]. 
Additionally, facilitating conditions were found to have a direct positive impact on 
users’ intentions which is consistent with [12, 18]. Social influence also can have 
an impact on behaviors to use ICT [16]. Finally, organizational culture has a strong 
influence on ICT Adoption, and we can then talk about “ICT Culture”, which is 
enhanced by teamwork, change adaptation and customer orientation. 

Second, the results did not provide support for the positive relationships between 
education and ICT adoption or between experience and ICT adoption and intention 
to continue using it. Unlike the influence of teamwork and communication, adopting 
a new process is very important to the organization [59]. 

Third, regarding the awareness of consequences on adopting ICT, findings show 
the positive impact of this variable on continue using ICT in the future. This result is 
somewhat consistent with Awareness of consequences that it can influence personal 
norm [22, 24] related to economic, social and environmental sustainability.
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5.2 Practical Implications 

From a practical point of view, this study contributes to the enhancement of the 
management of ICT adoption within the organization and how to motivate employees 
to use it in an innovation and a sustainable way. They can help managers to identify 
the factors that influence employees and their intentions to continue using technology 
for sustainable environment. As such, they provide them with the necessary tools they 
should emphasis on to increase the employees use for this mean from their offices 
and later on from anywhere. Such businesses can focus on improving and promoting 
the economic, social and environmental benefits. Users can realize when using this 
channel as well as deploying various strategies to strengthen their enjoyment when 
adopting ICT in any work they are realizing. 

More elaborated studies should be conducted to help companies focusing on their 
facilitating conditions and their team work in their culture which can have a great 
influence on employees perceptions to adopt technologies in their work in order to 
have a greater impact on their environmental sustainability. And as hedonic motiva-
tion is proven to have a strong impact on adopting ICT and influencing intention to 
continue using it for sustainable purposes, firms are advised to utilize various tools 
to try to increase users’ enjoyment when using technology inside and outside the 
work environment. 

6 Conclusion, Limitations and Future Research Venues 

This study sheds light on the importance of considering the many variables related 
to personal users’ norms and to firms’ factors when investigating factors that affect 
intentions to adopt and use ICT for a better sustainable world. Findings reveal that 
hedonic motivation, facilitating conditions, social influence, organizational culture 
as team work and awareness of consequences on a sustainable environment have 
a direct effect on intentions to adopt and continue using ICT while age, gender, 
experience, education doesn’t have any impact. Hence, this study helps to understand 
the influence that firms can use to motivate employees on intention to use ICT in 
their work inside and outside their offices and confirms the important role that ICT 
plays in sustainable economic, social and environmental world. 

Related to a larger and broader approach, ICT adoption in developing countries 
could be a way to commit to a sustainable and inclusive world, in alignment with the 
eight Goals of the Millennium Development Goals. 

This outcome has important implications for future scholarly research alike for 
practitioners. Considering the context of remote work nowadays, the organiza-
tional culture towards adopting ICT becomes a must. Performance is a key concept 
regarding the socio-economic context the world crosses actually. The concept of 
sustainability is then a guide thread while considering efficiency and profitability 
on the economic level. Further analyses could present a multi-cases approach
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dealing with other realities. In addition, new scientific contributions could conduct 
a comparative study between the public and the private sector in Lebanon. 

Exhibit A: Items and Questionnaire 

Socio-Demographic Variables 

H11—Gender

⟁ Female

⟁ Male 

H12—Age

⟁ 20–25 years

⟁ 26–30 years

⟁ 31–40 years

⟁ 41–50 years

⟁ 51 and above 

H4a—Experience in using PC

⟁ None

⟁ Low

⟁ Moderate

⟁ High 

H4b—Educational background

⟁ High school or below

⟁ Bachelor’s degree

⟁ Master’s degree or above 

H4c—Access to Technology
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Please indicate your level of access to different types of technologies (outside 
University) by checking only one answer. 

Types of TechnologyNon AccessLimited or No Problem. 

Types of Technology   Non Access Limited or    No Problem 

       Inconvenient Access  with Access 

Broadband (ADSL/Optic Fibre/Cable)  

Wireless Internet Access   

Model Variables 

H1—Hedonic motivation to use ICT 

1. I feel fun using online platform to do my work from a distance 
2. I enjoy using online platform to do my work from a distance 
3. Using online platform to do my work from a distance is very entertaining to me 

H3—Facilitating Conditions to use ICT 

4. I have resources to use online platform to do my work from a distance 
5. I have knowledge to use online platform to do my work from a distance 
6. A specific person (or group) is available to assist when difficulties arise while 

using online platform to do my work from a distance 

H2—Social Influence 

7. My peers who influence my behavior think that I should use online platform to 
do my work from a distance 

8. My friends who are important to me think that I should use online platform to 
do my work from a distance 

9. My directors whose opinions that I value prefer that I should use online platform 
to do my work from a distance 

ICT Adoption 

10. Employees are flexible and ready to adopt ICT when they are convinced change 
is necessary 

11. ICT will succeed when employees are convinced that it will make their work 
faster and more efficiently 

12. ICT adoption rely mainly on availability and accessibility to ICT Infrastructure 

H5—Organizational Culture 

13. Employees and teams participate in defining specific goals 
14. Employee believe in teamwork, the “what’s in it for us” approach rather than 

“what’s in it for me.” 
15. Employee know what is expected of them and understand their impact on other 

people, teams, and functions 
16. Each one of us give the highest priority and support to meeting the needs of 

clients and customers and solving their problems.
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17. Employee who do the best job of serving customers are more likely than other 
employees to be recognized or rewarded 

18. Business decisions are most often made on the basis of facts, not just perceptions 
or assumptions. 

19. Employees have access to timely and accurate information about what’s really 
happening in the organization and why. 

H6—Behavioral Intention 

20. In the future, I intend to continue using online platform to do my work from a 
distance 

21. In the future, I plan to use online platform to do my work from a distance 
22. I will recommend to others to use online platform to do their work from a 

distance 

H7—Awareness 

23. Online Working could contribute to an environmental sustainability 
24. Online work using technology can promote living a better and healthy life 
25. Online work using technology is an environment-friendly who can contribute 

to a healthy environment 

Perception of ICT use on Sustainability 

H8—Economic 

26. Online work using technology work produces economical solutions in economic 
sectors 

27. Online work using technology can help to increase productivity of organizations 
24/7 

28. Online work using Technology can contribute to economical sustainability 

H9—Social 

29. Online work using Technology can be the main driver that can have social 
influence 

30. Online work using technology can provide automation to various business 
sectors to contribute to society 

31. Online work using technology contributes to society by providing information 
and learning 

H10—Green 

32. Online working can contribute to on environmental sustainability 
33. Online work using technology can promote living a better and healthy life. 
34. Online work using technology is an environment-friendly who can contribute 

to a healthy environment.
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Exhibit B: Constructs and Measuring Scales Adopted 

Construct Items Sources 

Hedonic motivation I feel fun using online 
platform to do my 
work from a distance 
I enjoy using online 
platform to do my 
work from a distance 
Using online platform 
to do my work from a 
distance is very 
entertaining to me 

Adapted from Venkatesh et al. [18], Ul Ain 
et al. (2015) 

Facilitation conditions 
(resources and 
knowledge) 

I have resources to use 
online platform to do 
my work 
from a distance 
I have knowledge to 
use online platform to 
do my work from a 
distance FC3: A 
specific person (or 
group) is available to 
assist when difficulties 
arise while using 
online platform to do 
my work from a 
distance 

Adapted from Venkatesh et al. [12, 18], Ul Ain 
et al. (2015) 

Social influence My peers who 
influence my behavior 
think that I should use 
online platform to do 
my work from a 
distance 
My friends who are 
important to me think 
that I should use 
online platform to do 
my work from a 
distance 
My directors whose 
opinions that I value 
prefer that I should 
use online platform to 
do my work from a 
distance 

Venkatesh et al. [12, 18]

(continued)
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(continued)

Construct Items Sources

Behavioral intention In the future, I intend 
to continue using 
online platform to do 
my work from a 
distance 
In the future, I plan to 
use online platform to 
do my work from a 
distance 
I will recommend to 
others to use online 
platform to do their 
work from a distance 

Adapted from Venkatesh et al. [12] 

Economical 
sustainability 

Online work using 
technology work 
produces economical 
solutions in economic 
sectors 
Online work using 
technology can help to 
increase productivity 
of organizations 24/7 
Online work using 
Technology can 
contribute to 
economical 
sustainability 

Adapted from Malik et al. [86] 

Green sustainability Online working can 
contribute to on 
environmental 
sustainability 
Online work using 
technology can 
promote living a better 
and healthy life 
Online work using 
technology is an 
environment-friendly 
who can contribute to 
a healthy environment 

Adapted from Malik et al. [86]

(continued)
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(continued)

Construct Items Sources

Social sustainability Online work using 
Technology can be the 
main driver that can 
have social influence 
Online work using 
technology can 
provide automation to 
various business 
sectors to contribute to 
society 
Online work using 
technology contributes 
to society by 
providing information 
and learning 

Adapted from Malik et al. [86] 

Organizational culture 
achieving goals 

Employees and teams 
participate in defining 
specific goals 

Adapted from Saskhin [60] 

Coordinated work Employee believe in 
teamwork, the “what’s 
in it for us” approach 
rather than “what’s in 
it for me.” 
Employee know what 
is expected of them 
and understand their 
impact on other 
people, teams, and 
functions 

Customer orientation Each one of us give 
the highest priority 
and support to meeting 
the needs of clients 
and customers and 
solving their problems 
Employee  who do the  
best job of serving 
customers are more 
likely than other  
employees to be 
recognized or 
rewarded

(continued)
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(continued)

Construct Items Sources

Cultural strength Business decisions are 
most often made on 
the basis of facts, not 
just perceptions or 
assumptions 
Employees have 
access to timely and 
accurate information 
about what’s really 
happening in the 
organization and why 

Awareness of 
consequences 

Online working could 
contribute to an 
environmental 
sustainability 
Online work using 
technology can 
promote living a better 
and healthy life 
Online work using 
technology is an 
environment-friendly 
who can contribute to 
a healthy environment 

Hoyos and Hess [22]. Incorporating 
environmental attitudes in discrete choice 
models: 
An exploration of the utility of the awareness of 
consequences scale, Science of the Total 
Environment, 505, pp. 1100–1111 

ICT adoption Employees are 
flexible and ready to 
adopt ICT when they 
are convinced change 
is necessary 
ICT will succeed 
when employees are 
convinced that it will 
make their work faster 
and more efficiently 
ICT adoption rely 
mainly on availability 
and accessibility to 
ICT Infrastructure 

Constraints for ICT Adoption—The EFITA 
Questionnaire Case Study. The Journal of 
Agricultural Education and Extension, 2008
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Exhibit C 

Model Absolute model fit Parsimonious 
fit 

Incremental fit 

Chi-2 Df P-value RMSEA GFI CMIN/DF AGFI CFI NFI TLI 

H1 6.060 5 0.300 0.032 0.991 1.212 0.961 0.999 0.993 0.996 

H2 1.488 3 0.685 0.000 0.997 0.496 0.986 0.999 0.996 1.012 

H3 4.428 6 0.619 0.000 0.993 0.738 0.976 1.000 0.994 1.006 

H4a 1.483 1 0.223 0.048 0.997 1.483 0.965 0.988 0.994 0.998 

H4b 0.526 1 0.468 0.000 0.999 0.526 0.988 1.000 0.998 1.012 

H4c 2.812 4 0.589 0.000 0.995 0.703 0.980 1.000 0.992 1.009 

H5 11.689 9 0.231 0.037 0.985 1.299 0.952 0.997 0.987 0.993 

H6 9.104 8 0.333 0.025 0.986 1.138 0.963 0.999 0.990 0.998 

H7 9.886 7 0.195 0.044 0.985 1.412 0.995 0.995 0.985 0.990 

H8 6.929 8 0.544 0.000 0.989 0.866 0.972 1.000 0.989 1.003 

H9 6.043 6 0.418 0.006 0.991 1.007 0.968 1.000 0.991 1.000 

H10 7.067 8 0.529 0.000 0.989 0.883 0.972 1.000 0.988 1.003 

H11 0.043 1 0.043 0.000 1.000 0.836 0.999 1.000 1.000 1.023 

H12 2.268 2 0.322 0.025 0.995 1.134 0.974 0.999 0.990 0.997 

All 1212.128 511 0.000 0.080 0.767 2.372 0.712 0.878 0.809 0.858 
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Factors to the Adoption of GSM 
Telephony in Rural Areas in West Africa 

Sèmévo Ida Tognisse and Jules Degila 

Abstract Mobile phone has revolutionized communication and comes with many 
services. However, its adoption is slow in some regions, particularly in rural, poor, 
and remote areas in West Africa. The purpose of this study is to examine the mobile 
telephony adoption in these regions. We use a research model based on the TAM 
(Technology Acceptance Model) and the moderating effects of age and user experi-
ence. Six hundred twenty persons from four villages and two representative countries 
in West Africa participated in the survey. The quantitative data analysis shows that 
the factors involved in the research model explain the technology adoption at 44%. 
In addition, the multigroup analysis showed significant gaps in technology adop-
tion according to gender, country of study, and whether the person subscribes to the 
technology or not. 

Keywords Technology acceptance model · Adoption · GSM telephony · Rural 
areas 

1 Introduction 

Information and Communication Technology (ICT) has invaded all aspects of our 
lives. Mobile telephony is one of the best evidence of such a revolution. The number 
of unique mobile subscribers has increased, reaching 67% of the world population 
at the end of 2019, and is expected to reach 70% in 2025 [1]. This rate shows the 
high adoption of telephony worldwide, but it also shows the digital gap, with 33% of 
the world population not connected. Previous studies have shown that almost 70% 
of mobile phone owners are in the developing world [2]. In developing countries, 
particularly in the West African region, by the end of 2018, the overall penetration rate 
of unique mobile subscribers was only 48% [3]. Despite this remarkable increasing
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adoption rate compared to previous years, it shows that half of the population of 
the sub-region does not yet use the telephone and is not connected to the modern 
world [4]. Studies conducted by the International Telecommunication Union (ITU) 
revealed that the majority of the unconnected peoples are living in uncovered regions, 
particularly in rural, poor, and remote areas [5]. 

Indeed, bringing communication infrastructure cost-effectively in rural, poor, and 
remote areas is a big challenge. As a result, public network operators limit their 
investment to urban and more populated areas than in rural areas [6]. Thus, there is a 
substantial digital gap between rural and urban populations. In some cases, although 
the infrastructure exists and the telephony services are available, their adoption by 
the community is not systematic, and the return on investment is not guaranteed for 
sustainable and commercially viable telephony services. An experiment in a village 
of 5.000 people in the Democratic Republic of the Congo (survey conducted in 2017 
in Louabo, Katanga) showed, six months after the technology was made available, 
less than three hundred single users connected to the network. It is, therefore, vital 
to understand and test the factors that can predict the intention of users on adopting 
telephony in rural Africa, particularly in West Africa, the terrain of this study. A 
literature review shows a considerable number of studies addressing the adoption of 
services and technology such as 3G, 4G, 5G, smartphone, mobile banking, Internet… 
[7–14]. But there is very little literature on the adoption of mobile telephony in 
general, and in the context of rural and remote areas in West Africa. That is the 
purpose of this study. We first review the relevant literature to identify the main 
determinants for rural telephony adoption. Secondly, we explain the research model 
and methodology in Sects. 3 and 4. In the remaining part, we present the results, 
aiming at helping the network operators, planning at expanding their infrastructure 
in the remaining uncovered areas, to understand the key factors shaping the intent and 
behavior of villagers in West African regions. Our work results aimed at supporting 
operators in developing a more appropriate marketing strategy that can ensure a 
return on their investment. 

2 Literature Review 

The mobile telephony sector has evolved exponentially over time, from 1 to 2G, 
3G, 4G, and now 5G. At first, 2G has been widely deployed globally over the past 
decades and still leads the deployment in rural areas [15]. As the first telephony digital 
generation, 2G is considered the primary standard for mobile phones and coexists 
with the newer generations. In Africa, the most widely deployed 2G standard is still 
GSM. Our study considers 2G services adoption in rural areas. 

In terms of adoption, previous studies and researchers have developed and 
proposed various models to explain the factors that influence the adoption of a tech-
nology or innovation by individuals. These studies used established models such 
as the Theory of Reasoned Action (TRA) [16] and Theory of Planned Behavior 
(TPB) [17] or specialized technology acceptance models such as the Technology
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Acceptance Model (TAM) [18], Technology Acceptance Model 2 (TAM 2) [19], or 
Unified Theory of Acceptance and Use of Technology (UTAUT) [20]. Among all 
these theories, TAM is considered the most powerful and popular method in infor-
mation systems’ fields and is ranked among the most effective tools for empirical 
research [21]. It has become the dominant model of ICT acceptability and adoption 
[22] and has been praised for its predictive power, which makes it easy to apply 
to a variety of cases [23]. TAM has been extensively used to evaluate the adoption 
of services such as mobile banking [24], telemedicine service [25], mobile Internet 
[26], mobile learning [27], Dance learning [28], m-shopping [29], and more. 

In the mobile telephony area, the TAM model has been used to explain the drivers 
of 3G adoption in Vietnam, China, and Taiwan [22, 24, 30]. Much research has 
studied the factors affecting mobile telephony in developed countries [31, 32]. Still, 
very little has focused on trends in developing countries [33–35] and a limited number 
have gone out into the rural, poor, and remote areas of these countries. Wei and Zhang 
[36] studied the adoption of mobile telephony in rural China in 2008. In 2011, the 
RuTAM approach was developed by Islam [37] to address the scarcity of a model 
for technology use in rural areas. This conceptual model is a combination of TAM 
with several variables, namely enabling conditions, social influence and demographic 
factors, and individual factors. De Silva, Ratnadiwakara, and Zainudeen have also 
studied the adoption of mobile telephony in Bangladesh, Pakistan, India, Sri Lanka, 
the Philippines, and Thailand [38]. In 2013, Khalil Moghaddam and Khatoon-Abadi 
conducted a study on ICT adoption among rural users in Iran. They found a significant 
relationship between ICT adoption and individual user characteristics (such as age 
and gender) and innovation attributes [39]. In 2014, Gupta and Jain identified factors 
influencing mobile phone adoption in rural India [40], and in 2015, they conducted 
a multigroup analysis to identify differences in the perceptions of different groups 
[41]. However, in the context of West Africa, there is a lack of literature to explain 
the adoption of telephony in rural areas. 

3 Research Model 

The Technology Acceptance Model is a theory developed to determine the reasons 
and factors for which a person accepts or refuses to use technology. This theory 
postulates that ICT acceptance or adoption is driven by three factors: Perceived 
Usefulness (PU), Perceived Ease of Use (PEOU), and Attitudes (ATT) [18]. It is 
based on the following assumptions:

• Hypothesis H1: Perceived Ease of Use (PEOU) has a positive effect on Perceived 
Usefulness (PU).

• Hypothesis H2: Perceived Ease of Use (PEOU) has a positive effect on Attitudes 
towards using (ATT).

• Hypothesis H3: Perceived Usefulness (PU) has a positive effect on Attitudes 
towards using (ATT).
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Fig. 1 Research model 

• Hypothesis H4: Perceived Usefulness (PU) has a positive effect on Intention to 
Adopt (IA).

• Hypothesis H5: Attitude toward using (ATT) has a positive effect on Intention to 
Adopt (IA). 

Also, several studies demonstrated other assumptions, indicating that there may be 
a direct impact of external variables such as age and ICT experience on attitude 
and use behavior [42, 43]. Other studies also showed that the experience of use is 
significantly different when it comes to the relationship between (ATT) and (IA) 
[44]. By analogy, in the context of the GSM telephony adoption, and in addition to 
the assumptions of the TAM, we make the following assumptions:

• Hypothesis H6: The experience is significantly different with regards to the 
relationship between (ATT) and (IA).

• Hypothesis H7: Age is significantly different with regards to the relationship 
between (PU) and (IA). 

This results in the following research model (Fig. 1). 

4 Methodology 

To test the assumptions mentioned above, we use a quantitative approach. Our 
research was conducted among people living in unconnected areas of two countries: 
Guinea Conakry and Nigeria. These countries are two representative candidates for 
our study in West Africa. Guinea has a low mobile network penetration rate, which 
was 46.5% [45] in 2018. Nigeria has the largest mobile telephony market in the 
West African region [4]. We select two unconnected villages in each of these two 
countries. The first criterion is that they all had a population of more than a thousand 
inhabitants to justify a significant addressable market. The second criterion is that
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there is a plan to roll out a mobile network in these villages in the next six months, 
to allow a post-study. 

The survey instrument is based on constructs validated by Davis [18] and adapted 
to the context of this study. All questionnaire items were measured using a seven-
point Likert-type scale ranging from “1 strongly disagree” to “7 strongly agree”. For 
reliability and credibility, the data collection was carried out by ourselves in the field 
through contact with the inhabitants. No priority choices were made on respondents 
other than that their age should be greater than or equal to 14 years and that the 
respondents should be permanent residents of the considered area. The total sample 
size at the end of the survey was 620 respondents. The demographic characteristics 
of our respondents are shown in Table 1. 

Table 1 Demographic characteristics of respondents 

Profile Description Frequency Percentage 

Gender Male 348 56.13 

Female 272 43.87 

Age 14–18 years old 75 12.09 

18–25 years old 181 29.19 

26–35 years old 153 24.68 

36–45 years old 100 16.13 

46–60 years old 71 11.45 

Over 60 years old 40 6.45 

Level No degrees 317 51.13 

Primary school 147 23.71 

BECE 89 14.35 

WASSCE SSCE 50 8.06 

ABCE, HND 11 1.77 

Bachelor degree 06 0.97 

Master degree and more 00 00 

Subscription Having a phone 422 68.06 

Not having a phone 198 31.94 

Experience Never 135 21.77 

Under 6 months 31 0.5 

6–12 months 31 0.5 

12–18 months 24 3.87 

18–24 months 12 1.94 

Over 2 years 387 62.42 

Out of the 620 respondents, 51.13% have no education at all. This highlights the level of lack of 
literacy/education in rural areas
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5 Results 

Structural equation modeling was adopted in this study to test both the measurement 
model (confirmatory factor analyses) and the structural model. The test procedure 
of the model is conducted following the methodology used in PLS-Approach-based 
studies. We rely, in particular, on the recommendations in [46–48]. The validation 
and estimate procedure consists of three parts:

• In the first place, the aim is to examine the general characteristics of the variables 
of the model (descriptive statistics, level, and significance of the correlations) to 
ensure that the postulated links between the variables exist.

• Secondly, it is necessary to ensure the validity of the measurement model (quality 
of the measurement of latent variables), by using validation procedures adapted 
to the type of variables of the model.

• Thirdly, we test the structural model by gauging the assumptions as in [49]. 

For the implementation of PLS regression analyses, we decided to use Smart PLS 
software (SmartPLS: Ringle, CM, Wende, S. and Becker, J.-M. 2015. “SmartPLS 
3.”), because of its easiness to use, its interface, and the possibility of obtaining 
graphical representations of the estimated models. The following results are the 
outcome of the model analysis. 

5.1 Analysis of the Measurement Model 

Table 2 presents the item loadings and the descriptive statistics of all the manifest 
variables of the model.

To evaluate the measurement model and internal reliability, we use the conver-
gent and discriminant validity for each construct. According to the literature, the 
acceptable values of Cronbach Alpha, Composite Reliability (CR), and Average 
Variance Extracted (AVE) measurements must be greater than 0.7, 0.7, and 0.5 [50– 
52], respectively. Table 3 shows all Cronbach Alpha, Composite Reliability, and 
Average Variance Extracted values.

A first analysis shows that the Cronbach Alpha values of AVE and the composite 
reliability obtained prove to be entirely satisfactory. The table shows that the values 
of CR are between 0.909 and 0.968. They are then higher than 0.700. Also, the 
Cronbach Alpha values of the constructs are between 0.867 and 0.956, which are 
higher than 0.700. There is then a strong internal consistency and reliability of our 
constructs. As for AVE, its values vary from 0.688 to 0.884 > 0.5. With these results, 
we can conclude that convergent validity is assured. 

Discriminatory validity: We test discriminant validity by examining all correla-
tion matrices with the square root of the AVE in the diagonal. All values exceeded 
inter-correlationships (Table 4).
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Table 2 Descriptive statistics of the measurement model 

Construct Items Loadings Min Max Average Standard deviation 

Age Age 1.000 1.00 6.00 3.05 1.40 

ATT ATT_1 0.916 2.00 7.00 6.35 0.85 

ATT_2 0.957 2.00 7.00 6.28 0.95 

ATT_3 0.957 1.00 7.00 6.21 1.01 

ATT_4 0.930 1.00 7.00 6.24 0.99 

Experience Experience 1.000 1.00 6.00 4.47 2.12 

IA IA_1 0.843 1.00 7.00 6.45 0.86 

IA_2 0.846 1.00 7.00 6.45 0.86 

IA_3 0.856 1.00 7.00 5.79 1.80 

IA_4 0.856 1.00 7.00 5.80 1.80 

PEOU PEOU_1 0.832 1.00 7.00 5.29 1.56 

PEOU_2 0.794 1.00 7.00 5.14 1.57 

PEOU_3 0.807 1.00 7.00 5.18 1.56 

PEOU_4 0.861 1.00 7.00 5.27 1.54 

PEOU_5 0.852 1.00 7.00 5.53 1.39 

PU PU_1 0.833 1.00 7.00 6.09 1.08 

PU_2 0.875 1.00 7.00 6.01 0.97 

PU_3 0.875 1.00 7.00 6.06 1.01 

PU_4 0.797 1.00 7.00 6.19 0.90 

This table shows that the measurement model is valid, with a loading greater than 0.7

Table 3 Reliability and validity of the construct 

Cronbach alpha rho_A Composite reliability Average variance extracted 
(AVE) 

ATT 0.956 0.957 0.968 0.884 

IA 0.873 0.873 0.913 0.723 

PEOU 0.887 0.891 0.917 0.688 

PU 0.867 0.869 0.909 0.715

Table 4 Fornell-Larcker criterion 

ATT IA PEOU PU 

ATT 0.940 

IA 0.543 0.851 

PEOU 0.454 0.462 0.830 

PU 0.510 0.467 0.498 0.846
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Table 5 Heterotrait-Monotrait ratio (HTMT) 

ATT IA PEOU PU 

ATT 

IA 0.595 

PEOU 0.489 0.522 

PU 0.557 0.534 0.563 

The values corresponding to the HTMT correlation ratios between the constructs 
are shown in Table 5. 

These are acceptable because they are below the threshold of 0.90 [51]. Values in 
Tables 4 and 5 thus confirm the reliability and validity of the constructs. 

5.2 Analysis of the Structural Model 

The Bootstrapping method is used to test the importance of the relationship between 
the constructs in the search model through the interpretation of t-statistics, as well 
as the correlation between these constructs by looking at the values of the path 
coefficient. For it to be meaningful, the value must be higher than 1.96 [53]. 

Table 6 shows that the normalized path coefficients for all assumptions are signif-
icant, and the relationships defined by H4 PU -> IA (t = 4.229) and H5: ATT -> IA 
(t = 5.095) have significant effects on the adoption of GSM telephony. Assumptions 
H6 and H7 are substantial at a level of 0.01 and 0.05, respectively. We then confirm 
that experience and age are, respectively, significantly different for the relationships 
between (ATT) and (IA) on the one hand and (PU) and (IA) on the other hand. 

Table 7 shows the R2 values and adjusted R2 of the latent constructs. It shows 
that the variable “Intention to Adopt” is explained at 44% by the variables “Attitude

Table 6 Testing the assumptions of the measurement model 

Original 
sample (O) 

Sample mean 
(M) 

Standard 
deviation 
(STDEV) 

T statistics 
(|O/STDEV|) 

p-values Decision 

H1 0.498 0.497 0.033 15.089 0.000**** Supported 

H2 0.267 0.270 0.040 6.745 0.000**** Supported 

H3 0.377 0.376 0.047 8.058 0.000**** Supported 

H4 0.191 0.191 0.045 4.229 0.000**** Supported 

H5 0.249 0.249 0.049 5.095 0.000**** Supported 

H6 −0.096 −0.096 0.036 2.691 0.007*** Supported 

H7 0.083 0.079 0.039 2.100 0.036** Supported 

*p < 0.1; ** p < 0.05; *** p < 0.01; ****p < 0.001 
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Table 7 Quality criteria 
“R2” and “adjusted R2” 

R2 Adjusted R2 

ATT 0.313 0.311 

AI 0.440 0.434 

PU 0.248 0.247 

toward using” and “Perceived Usefulness” in the model. For R2 values above 0.25, 
we can conclude that the TAM model is good and relevant enough to explain the 
adoption of GSM telephony in rural areas [53]. 

From all of the above, we deduce that the search model is valid and explains at 
44% the factors in the adoption of GSM telephony. 

5.3 Multigroup Analysis 

A multigroup analysis is used to evaluate whether predefined parameters have 
significant differences for the estimates of the group-specific model [53]. 

We use this method here to assess the differences that might exist between 
parameters such as country, subscription, and gender. A p-value smaller than 
0.05 or larger than 0.95 indicates a significant difference from the probability of 
0.05 [53] (Table 8). 

The table shows that, for the two country groups, results are significantly different 
as regards the relationships defined by hypotheses H1, H2, H3, H4, and H7. For the 
relationship defined by hypothesis H4 (PU -> IA), we notice that the value of the 
path coefficient of GROUP_ Nigeria is higher than the value of the path coefficient 
of GROUP_ Guinea, as well as for hypothesis H1, H3, and H7. 

Table 9 shows for both groups significantly different results with regards to the 
relationships H1, H2, and H4. For all these hypotheses, the analysis of the path

Table 8 Multigroup analysis according to the “Country” group 

Path coefficients 
original (GROUP_ 
Guinea) 

Path coefficients 
original (GROUP_ 
Nigeria) 

Path coefficients diff 
(|GROUP_ Guinea − 
GROUP_ Nigeria|) 

p-value (GROUP_ 
Guinea vs. GROUP_ 
Nigeria) 

H1 0.374 0.769 0.395 1.000 

H2 0.333 −0.174 0.507 0.000 

H3 0.289 0.914 0.625 1.000 

H4 0.168 0.467 0.299 0.954 

H5 0.248 0.077 0.171 0.117 

H6 −0.127 0.010 0.137 0.935 

H7 0.030 0.205 0.175 0.965 
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Table 9 Multigroup analysis following “Subscription” 

Path coefficients 
original (GROUP_ 
Subscriber) 

Path coefficients 
original (GROUP_ 
NonSubscriber)) 

Path coefficients-diff 
(|GROUP_ Subscriber 
− GROUP_ 
NonSubscriber |) 

p-value (GROUP_ 
Subscriber vs. 
GROUP_ 
NonSubscriber) 

H1 0.314 0.448 0.134 0.966 

H2 0.107 0.345 0.238 0.997 

H3 0.286 0.292 0.006 0.521 

H4 0.034 0.301 0.267 0.996 

H5 0.298 0.239 0.059 0.279 

H6 0.023 −0.078 0.102 0.126 

H7 0.082 0.133 0.051 0.736 

Table 10 Multigroup analysis according to gender 

Path coefficients 
original (GROUP_ 
Man) 

Path coefficients 
original (GROUP_ 
Woman) 

Diff-path coefficients 
(| GROUP_Man − 
GROUP_Woman |) 

p-value (GROUP_ 
Man vs. GROUP_ 
woman) 

H1 0.420 0.496 0.075 0.855 

H2 0.213 0.273 0.060 0.761 

H3 0.385 0.327 0.058 0.269 

H4 0.077 0.287 0.209 0.995 

H5 0.338 0.197 0.141 0.082 

H6 −0.073 −0.148 0.076 0.147 

H7 0.019 0.095 0.076 0.854 

coefficient values shows that the value of the (GROUP_ NonSubscriber) is higher 
than the value of the (GROUP_ Subscriber). 

Table 10 shows significantly different results regarding the relation: PU -> IA 
(p-value = 0.995 greater than 0.95) for the two groups GROUP_Man and GROUP_ 
Woman.. A comparison of the values of the Path Coefficients shows that the value 
of the Path Coefficients of GROUP_Woman is higher than the value of the path 
coefficient of the GROUP_Man. 

6 Discussion and Implications 

As stated in the introduction, this study responds to the need to understand better 
the main factors that determine the intention to adopt GSM telephony in rural, poor, 
and remote areas of West Africa. The empirical results confirm the validity of the 
measurement and the structural models with an explanatory variance of 44% for 
adoption intention. Although this explanatory variant is significant, it has led to what
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we can consider as a low intention to adopt. Another model must then be coined 
to explain the adoption better. However, since all the assumptions of the model are 
significant, we can retain that these results are valid and are consistent with Davis’ 
findings [18], which confirms the validity of the TAM in the context of the adoption 
of GSM telephony in rural areas. Also, in line with the results obtained by Gupta and 
Jain in 2015 [35] in the context of ICT adoption in rural India, our results confirm 
that perceived usefulness is a crucial factor influencing mobile phone adoption in 
West Africa, and age has a moderating effect. 

Moreover, more than the PU effect, our results show that ATT, a parameter that 
was not taken into account by Gupta and Jain, is more significant than PU in adoption 
in West Africa. Thanks to the multigroup analysis, it can be seen that the adoption of 
GSM telephony is different from one country to another. Almost all the hypotheses 
are significantly different, except for the relationship between ATT and AI and the 
moderating effect of the experience, which remains the same in both countries. The 
inference is that, in general, individuals adopt telephony if they see its attractive 
potential, and their experience of use is a factor moderating this factor. Furthermore, 
it can be said that in Nigeria (one of the most developed countries in West Africa), 
Perceived Usefulness defines much more the intention to adopt compared to a less 
wealthy country like Guinea Conakry. The level of economic development of the 
country and thus the financial autonomy of the inhabitants could indeed be a factor, 
which explains the fact that the intention to adopt is not always the same, despite the 
awareness of mobile phone usefulness. 

Multigroup analysis by gender shows that the AI of women was more strongly 
influenced by PU. Indeed, in all low- and middle-income countries, 15% of adults 
do not yet have a mobile phone. As a result, these people often belong to the most 
marginalized population groups and are found disproportionately among rural, illit-
erate, and older people [54]. Thus, in rural areas, women, who are generally uned-
ucated, are more motivated to adopt GSM telephony when they are aware of its 
usefulness, which is not necessarily the case for men who naturally opt much more 
for the adoption of new technology. In line with the findings of Gupta and Jain [41], 
men and women in rural West Africa seem to perceive communication differently. 
Men accept the use of telephony easily because it is almost included in their lives 
and activities. At the same time, women look for specific useful features because the 
usefulness of mobile phones for women lies in their ability to connect and keep them 
in touch with family members. They see it as a means of personal communication. 
Subscription to the technology has also proved to influence some TAM relationships 
in rural West Africa differently. 

The results of the multigroup analysis following subscription show that the rela-
tionships between PU on AI, PEOU, and PU and PEOU and ATT have a more 
substantial effect at the subscriber level than at the nonsubscriber level. So, in an 
unconnected region, among those who do not yet use a GSM phone, these factors 
have a significant influence on their intention to adopt it soon. In order to increase the 
adoption rate, it will, therefore, be necessary to act on the perceived usefulness and 
ease of use of nonsubscribers. To attract nonsubscribers in rural Africa, simple devices 
that are easy to learn to use and adapt to their needs are recommended. This study
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thus makes an essential contribution by highlighting factors influencing the adoption 
of GSM telephony in West Africa. The proposed conceptual model contributes to 
existing knowledge by including dimensions such as the moderating effect of age and 
usage experience that influence mobile phone adoption, and by trying to observe the 
differences that might exist between two different countries. In practice, this study 
provides elements on which a network operator can base its marketing strategy in 
rural areas. The factors that need to be acted upon are different for different groups, 
suggesting that the decision-making process is context-specific. Overall, closing the 
digital gap requires addressing the perceived usefulness of nonsubscribers and how 
they find the technology attractive, targeting specific age groups as well as those with 
telephony experience. 

7 Conclusion and Limitations 

In this work, we deal with the adoption of GSM telephony in rural areas. Using 
a TAM-based model, we determined factors that influence the adoption of mobile 
phones in the West African context. Our study was conducted in two representative 
countries. Our analysis considers different groups of people and has led to under-
standing the differences in the adoption by country, gender, and previous subscrip-
tion. In general, bridging the usage gap in rural West Africa will require addressing 
the perceived usefulness of nonsubscribers, targeting specific age groups, as well 
as those with previous experience in using telephony. The cost of the technology, 
people’s income, social influence, expected performance, and cultural factors are 
other factors that influence the adoption. This research, however, has some limita-
tions. The first one is that it is only based on two countries. To fully understand the 
empirical generalization of the extended TAM model, additional research on other 
countries in the sub-region would be of interest. Besides, factors such as social influ-
ence, cultural factors, expected performance, and evaluating or predicting future use 
of the technology will need to be incorporated. The support for TAM in this initial 
application suggests that it provides a useful starting point for further research on 
telephony adoption. Thus, in our future studies, we hope to find a model that better 
explains the adoption of GSM telephony. We plan to extend our research to several 
other African countries and also make a comparative study between the actual use 
of the technology by the populations before and after connectivity. 
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Annex 

Constructs Definition Items 

Perceived 
usefulness 
PU 

This is the degree to 
which you think that 
GSM telephony is 
useful for you 

PU_1: My exchanges with family and business 
partners would be difficult to achieve without GSM 
telephony 

PU_2: The use of GSM telephony gives me better 
control over my exchanges with family and business 
partners 

PU_3: The use of GSM telephony improves the 
exchanges with family and business partners 

PU_4: All in all I find the GSM telephony useful for 
my exchanges with family and business partners 

Perceived Ease 
Of Use 
PEOU 

It is your perception 
of the degree of 
effort related to the 
use GSM telephony 

PEOU_1: My interaction with the GSM telephony is 
easy for me to understand 

PEOU_2: I often get confused when I use GSM 
telephony 

PEOU_3: It is easy for me to remember how to do 
things using GSM telephony 

PEOU_4: Interaction with GSM telephony is simple 
and flexible enough 

PEOU_5: All in all I find GSM telephony easy to use 

ATTitude toward 
using 
ATT 

It is about measuring 
your perception of 
using the GSM 

ATT_1: I think using GSM is a good idea 

ATT_2: GSM makes exchanges more interesting 

ATT_3: It is fun using 

ATT_4: I like to use GSM 

Intention to 
Adopt 
IA 

It is about measuring 
your intention to 
subscribe and use 
the GSM 

IA_1: I will use GSM regularly in the future 

IA_2: I will urge others to use GSM 

IA_3: I intend to use GSM regularly in the future 

IA_4 I intend to use GSM the next month 

IA_5: I predict that I will use GSM the next month 

1. Do you have a phone? 

Yes No 

2. I am  

A man A woman  

3. My age range is
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14–18 years 18–25 years 26–35 years 36–45 years 46–60 years More than 60 years 

4. My level of university education 

None Primary 
school 

BECE WASSCE 
SSCE 

ABCE, HND Bachelor 
degree 

Degree 
masters and 
more 

5. My experience in using GSM 

None Less than 6 
months 

Between 6 and 
12 months 

Between 12 and 
18 months 

Between 18 and 
24 months 

More than 
2 years 
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A Disruptive Fintech for Inclusive 
Finance in Africa: Role and Contribution 
of Mobile Money 

Mohamed Amine Issami and Boukary Tandamba 

Abstract Technological innovations applied to finance have given rise to a new 
industry: Fintech. One of the main issues this industry is addressing, especially in 
developing countries like Africa, is financial inclusion. However, despite the rapid 
development of fintech firms in Africa, particularly the mobile payment (mobile 
money) segment, over the past two decades, two-thirds of adults are still unbanked 
on the continent. This paper reviews the fintech landscape in Africa and the state 
of financial inclusion on the continent, focuses on the impact of fintech companies 
on three fundamental dimensions of financial inclusion (access, usage, and quality 
of financial products and services offered), and concludes with a discussion of the 
critical role that these fintech firms could play in the continent’s future. 

Keywords Fintech · Disruption ·Mobile money · Financial inclusion · Africa 

1 Introduction 

Financial technology (Fintech) has experienced a meteoric rise over the past two 
decades, driven by the constant evolution of new technologies and customer expecta-
tions, favorable regulatory environments, and an unmet demand for financial services. 
This new industry holds promise for greater financial inclusion especially in devel-
oping countries [1] like Africa. The continent is considered a “promised land” for 
fintech firms [2], especially in the mobile payment (mobile money) segment. This 
segment is growing rapidly on the continent and is demonstrating disruption in the 
provision of services to individuals and businesses, taking advantage of the increasing 
penetration of mobile phones. Although Africa accounted for only 2% of the total 
of nearly 13,000 fintech companies identified worldwide in 2018 [3], the continent 
has the highest population of adults with a mobile money account, at 21% compared
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to a global average of 4% [4]. Mobile money could therefore be a solution toward 
financial inclusion for the 370 billion adults still unbanked on the continent. 

This paper explores fintech and financial inclusion trends with a focus on Africa, 
notably the Sub-Saharan region; and then proposes to conduct tests to determine the 
impact of mobile money fintech on the financial inclusion of Africans by focusing 
on three main dimensions, namely access, usage, and quality of financial products 
and services offered to the population. The main questions addressed are as follows: 
what are the dynamics of the fintech ecosystem in Africa? What are the trends in 
financial inclusion in Africa compared to the global level? Does fintech have an 
impact on the access, usage, and quality dimensions of financial inclusion in Africa? 
What approaches can be taken to harness the potential of fintech firms so that they 
better contribute to the inclusive development of the continent? 

These questions are the main concern of this paper, which is divided into four 
main parts. The first part is dedicated to the literature review. It includes defining 
key concepts and outlining their current dynamics, as well as presenting some of 
the currents of thought regarding the disruption of fintech for financial inclusion. 
The second part of this paper describes the research methodology used. The third 
part is dedicated to the empirical study which measures the impact of mobile money 
on the different dimensions of financial inclusion in Africa. In addition, a study 
on the contribution of some innovative, even disruptive, business models is carried 
out. Finally, the last part of the paper is about discussions and conclusions on how 
disruptive fintech companies can better contribute to financial inclusion and inclusive 
development in Africa. 

2 Disruptive Fintech for Financial Inclusion: Concepts 
and Theories 

The term Fintech is usually associated with other buzzwords such as the digital 
revolution phenomenon, digital transformation, uberization, and disruption. These 
concepts are among the most used terms and expressions during this decade and 
continue to arouse the interest and curiosity of the general public. As an illustration, 
Internet searches for the word Fintech have followed an exponential trajectory since 
2014 on Google Trends. 

However, the current scientific literature on Fintech is less abundant, espe-
cially concerning the African region. In addition, the available literature often lacks 
completeness and depth. In fact, the role and contribution of Fintech are often treated 
marginally. Our paper proposes to address the research question on the impact of 
fintech on financial inclusion to complement this scientific literature. 

Before addressing the different currents of thought on disruptive Fintech and 
financial inclusion, it is worth exploring the different concepts.
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2.1 Definitions and Current Dynamics of Fintech, 
Disruption, and Financial Inclusion 

Fintech. It is a concept that comes from the contraction between finance and tech-
nology. It refers to the use of new technologies to improve the existing offer of finan-
cial products and services and to offer new tools or approaches to address consumers’ 
needs in terms of financial products and services. One of the commonly accepted 
succinct definitions of the concept is “Fintech is a new financial industry that applies 
technology to improve financial activities” [5]. 

The generalization of the concept is linked to the fundraising records in the fintech 
industry in 2015 [6]. 

Before reaching its current stage, Fintech has experienced four main eras in its 
evolution [7] from 1866 to 1967 to the global financial crisis of 2008, which has 
been a turning point in the development of Fintech. Indeed, the reforms at the end 
of the global financial crisis, the mistrust of populations toward banks and banks 
toward each other, the reinforcement of prudential measures toward the latter, and 
their willingness to reduce costs through the use of technology were catalysts for 
the emergence and development of fintech firms and initiatives such as Wealthfront 
(2008), Bitcoin (2009), Kickstarter (2009), and Wise (2011). The ecosystem is taking 
full advantage of the penetration of mobile telephony, smartphones and broadband, 
the advent of big data, artificial intelligence, the cloud, open banking, and the new 
regulations (PSD1&2, GDPR in Europe, etc.). The advent of 5G and the adoption 
and expansion of current and future technologies herald an imminent new era of 
Fintech. 

Fintech’s various sectors include mobile payments and transfers, peer-to-peer 
lending, neo-banking, blockchain, asset management, etc. In different sectors, 
Fintech is fragmenting the value chain of traditional players. They specialize in 
these niches with very innovative approaches and agile methods and generally 
use advanced technologies. Given the preponderance of technology in the fintech 
industry, Skinner [8] argued that the starting point of the deployed entity can deter-
mine whether it is a Fintech or a Techfin. The difference is that Fintech takes financial 
processes and applies them to the technology, while Techfin consists of adopting the 
technology and applying it to its financial processes. 

Geographically, the Fintech ecosystem is booming in each region. Fintech firms 
play a crucial role in the regional or national financial landscapes where they operate. 
For example, in Kenya, the mobile payment Fintech M-Pesa, launched in 2007, has 
become a national and regional champion in its field. M-Pesa is used by more than 
70% of Kenya’s adult population, increasing the number of bank accounts held by 
this population by 58% and contributing significantly to its GDP (6.5% in 2016). 

In the overall African continent, fintech firms are present in various sectors and 
address various issues. Multiple factors, including the under-banking of populations 
and the rapid penetration of mobile phones on the continent, have contributed to the 
development of the sector in the continent.
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Fig. 1 Venture capital financing of African fintech startups, in millions of dollars. Source FT 
Partners, 2020 [2, 3, 10] 

In 2018, Fintech accounted for up to 39% of fundraising within the African 
startup ecosystem and continued to attract investors’ interest [9]. In terms of venture 
capital financing for Fintech, an upward trend has been observed over the last four 
years. In 2019, the 471 Fintech identified on the continent have mobilized according 
to different considerations: $528 million [1–3, 10], $678.73 million [11], or $836 
million [12] (Fig. 1). 

In terms of sectors, fintech firms that offer mobile payment services are the leading 
fundraiser [10]. This report shows these fintech companies have raised a cumulative 
amount of more than $656 million from 2011 to 2019. Moreover, mobile payment 
Fintech accounted for nearly 9% of Africa’s GDP in 2018 according to the Global 
System for Mobile Communications Association (GSMA). These fintech startups 
are followed by those offering banking, loans, and credit services and by Insurtech 
firms (offering insurance and reinsurance services). Several innovations from these 
different categories of Fintech have bypassed traditional processes and adopted solu-
tions centered on mobile telephony to take advantage of the windfall that the latter 
represents. In Sub-Saharan Africa, the mobile penetration rate is over 80% with an 
Internet access rate of 36% [13]. 

African fintech firms operating in mobile payment services are pioneers at 
the global level in terms of registered mobile accounts (45.09%), active accounts 
(49.65%), transaction volume (64.15%), and transaction value (66.12%) (GSMA, 
2020). The holding of mobile accounts reached 469 million mobile accounts. Of the 
region’s total, 53% of accounts are registered in East Africa, 35% in West Africa, 
10% in Central Africa, and 2% in South Africa. In terms of transaction volume, an 
increase of 19.7% was recorded in 2019 compared to 2018, for a total value of $456.3 
million. About 64% of this amount was realized in East Africa, 28% in West Africa, 
7% in Central Africa, and 1% in South Africa. In addition, the majority of active 
mobile payment services are located in Sub-Saharan Africa (Fig. 2).



A Disruptive Fintech for Inclusive Finance in Africa: Role … 69

1 3 3 5 6 7 11 15 
35 

67 

111 

170 

221 
246 

259 
281 280 287 290 

0 

50 

100 

150 

200 

250 

300 

350 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Sub-Saharan Africa South Asia Latin America and Caribbean 

East Asia and Pacific Middle East and North Africa Europe and Centrale Asia 
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[1–3, 14] 

Of the 290 services identified worldwide, nearly half (144) are in Sub-Saharan 
Africa, including 59 in West Africa, 57 in East Africa, 17 in Central Africa, and 14 
in South Africa. The proliferation of sales outlets has enabled the various players 
to serve even populations in remote geographical areas, thus filling the void left by 
traditional financial players. In fact, for every 100,000 inhabitants, there are more 
than 228 mobile payment agent outlets compared to only 11 bank branches and 33 
ATMs. Mobile payment agents, therefore, have a reach seven times greater than that 
of ATMs and twenty times greater than banks. 

One of the peculiarities in deploying mobile payment solutions in Africa, as in 
most developing economies, is the massive use of USSD (Unstructured Supple-
mentary Service Data) technology compared to other technologies such as mobile 
applications and SMS, due to the low democratization of the smartphone, the lack of 
Internet connection infrastructure, the high cost of mobile broadband, etc. However, 
this technology remains a preserve of telecommunication operators who have a histor-
ical monopoly in most countries. Concerted initiatives should be taken by key author-
ities in African countries or sub-regions, including financial regulators, competition 
authorities, and telecom regulators, to ensure free and fair competition and improve 
the customer experience for payment services on the continent. Countries such as 
Cameroon, Mali, and Senegal have acted to liberalize USSD technology. Further-
more, in order to facilitate exchanges, several interoperability initiatives have been 
launched or have been underway since 2014 in several countries, including Tanzania, 
Madagascar, Uganda, Ghana, Kenya, etc. since late 2018. In 2019 and for the first
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time, digital mobile cash flows (57%) were higher than cash transactions, a trend 
that was accentuated in 2020 with the COVID-19 pandemic. 

In order to encourage innovation and fill the regulatory gap that is a real constraint 
to revealing the full potential of African fintech companies, a dozen countries on 
the continent have launched or are engaged in a “regulatory sandbox1 ” project to 
contribute to the development of the local fintech industry that could be the vector 
of innovation or disruption of the financial sector. 

Disruption. It is a neologism that is used in various fields. The term comes from 
the Latin “disruptus” or “disrumpere” and evokes a rupture, a revolution, a paradigm 
shift that is both sudden and radical. The advent of the digital and technological 
revolution illustrates this concept. Entire players or systems, established for several 
years or centuries, are, against all expectations, overtaken by new players who enter 
the market or create new ones with new approaches, new and advanced solutions, 
significant improvements in customer experience, etc. Some examples that illustrate 
disruption concern the advent of the smartphone, which disrupted players such as 
Nokia and Kodak; the hotel industry disrupted by Airbnb, traditional media by social 
networks, cabs by Uber, banks by Fintech, etc. 

The pioneers of this concept are Bower and Christensen [1, 2, 15] and Dru [1, 2, 
16]. According to Christensen [17], disruptive innovations always start at the low-
end or new markets. Traditional players focus on the most profitable and demanding 
customer segments and neglect the low-end segments. Thus, on a disruptive trajec-
tory, new entrants enter the market by offering products and services to low-end 
customers and gradually move up the range until they compete with the dominance 
of the historical players. For Bowe and Christensen [15], while disruption may be 
less profitable in the short term, it is beneficial in the long term following a process 
of “creative destruction” as enunciated by Schumpeter [18]. However, Dru [16] finds 
Clayton M. Christensen’s vision of disruption very reductive. For his part, he proposes 
three steps for the disruptive methodology, namely first identifying cultural conven-
tions around a brand in a given market, then finding a disruptive strategy to challenge 
existing conventions, and finally defining a new vision. Authors such as Lepore [19] 
consider that specific sectors, notably health and education, should not be open to 
disruption. Stiegler [20] contests the positive impacts of disruption. He describes 
disruption as “a new form of barbarism” and considers that “the acceleration of 
innovation short-circuits everything that contributes to the development of civiliza-
tion”. He, therefore, hopes that an alternative model will emerge and proposes a 
negative entropy2 as cited by Schrödinger [21] in order to reorganize the current 
situation. 

Innovations in the Fintech ecosystem are the archetype of disruption in financial 
services. Does this Fintech disruption play a role in financial inclusion?

1 A regulatory sandbox is a testing device set up and supervised by a regulatory authority to allow 
Fintech startups and other innovators to operate under real-world conditions. 
2 Negative entropy, as opposed to the natural tendency to disorganization, is a factor in the 
organization of systems, whether biological, physical, human, or social. This was evoked in his 
book. 
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Financial Inclusion. This concept is defined as the access by individuals and 
businesses to useful and affordable financial products and services that meet their 
needs and are provided in a responsible and sustainable way [22]. Four determinants 
must be brought together to achieve successful financial inclusion:

• Access to financial products and services (affordability, distance, etc.);
• Use of a wide range of products and services adapted to the needs of individuals 

and businesses;
• Quality of products and services offered (transparency, convenience, etc.);
• Impact of financial products and services on the population as a whole, particularly 

on the low-income segment of the population. 

Financial inclusion holds the promise of poverty reduction, especially for African 
economies that are confronted with different economic challenges, and has three-
dimensional implications that create a virtuous circle. Firstly, through financial inclu-
sion, individuals can enjoy socio-economic well-being through their ability to carry 
out secure and less costly transactions, to better manage their daily expenses, invest 
in their education and health, and save for the future [23]. Secondly, for businesses, 
financial inclusion has a competitive implication. It makes it easier for them to move 
out of the informal sector, finance their growth, make new investments, and create 
jobs [24]. Finally, through financial inclusion, economies ensure inclusive growth. 
They can easily mobilize more resources, ensure financial stability and integrity, 
create jobs, and reduce socio-economic disparities [25]. 

Several trends have been observed over the past few decades in some key indicators 
of financial inclusion globally, and in Sub-Saharan Africa in particular. Globally, 
there has been an increase in bank penetration rate (16 percentage points in three 
years) and in the use of accounts held that are either used for savings or for applying 
for credit from different financial institutions. On average there are more accounts 
held by Sub-Saharan African populations (21%) compared to the global average 
(4%) in 2017 (Fig. 3).

Overall, there has been substantial growth in mobile payment accounts (mobile 
money) holding, which rose from 12% in 2014 to 21% in 2017. The banking and the 
use of the accounts held are growing but less than mobile money (Fig. 4).

While many authors or entities highlight the virtues of financial inclusion, others 
point out its limits. They consider financial inclusion as a pretext for the finan-
cialization of economies in the strict sense of the term, with the risk of deepening 
the impoverishment of the most vulnerable segments of society. Mader [27] refutes 
the argument that financial inclusion is a sufficient condition for poverty reduction. 
These contrasting views are also found in the disruption of fintech in favor of financial 
inclusion.
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2.2 Some Currents of Thought on Fintech’s Disruption 
for Financial Inclusion 

Fintech, as financial innovation, can be of a disruptive or incremental degree,3 

on one or more categories of innovations such as business model, products and 
services, organization, processes, and the system as a whole, with an inter- or 
intra-organizational scope [28].

3 Incremental innovation evokes an improvement of what already exists, while disruptive innovation 
concerns a change in approaches or paradigms through a proposal of novelties or inventions. 
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For the past few decades, the idea that the disruption of Fintech may or may 
not play a critical role in financial inclusion has been discussed by various authors, 
including academics, research groups, and even business leaders. The currents of 
thought on the subject can be classified into two groups. 

The first school of thought believes that fintech can play a key role in finan-
cial inclusion because it goes off the beaten track to provide financial products and 
services tailored to the needs of people and businesses de facto excluded by the tradi-
tional financial system. This is revealed by Lee and Low [29] who show, for example, 
that through their independence and disintermediation, fintech firms restore confi-
dence in the financial system (mistrust being one of the causes of exclusion). In 
addition, the two authors believe that inclusiveness is the next frontier of growth 
in the banking and financial sector. By neglecting those excluded from the conven-
tional financial system, banks have left room for fintech firms to make financial 
inclusion a viable and sustainable business model. They have since innovated more 
efficient alternative systems to provide large-scale banking and financial services to 
the unbanked. Starting with payments, they have turned to financial services such 
as savings, loans, microinsurance, and investments. Multilateral institutions such as 
the World Bank Group, the International Monetary Fund, and other organizations 
and initiatives such as the United Nations’ Sustainable Development Goals (SDGs), 
the Consultative Group to Assist the Poor (CGAP), and the Global Partnership for 
Financial Inclusion (GPFI) have identified fintech as a key means to achieve finan-
cial inclusion for poverty reduction and the socio-economic development of different 
nations, especially low- and middle-income countries. 

The second school of thought, however, suggests that not all fintech companies are 
disruptive [30]. Indeed, the authors of this school consider evolution to be a perfectly 
logical element. As there have been discoveries in the past that have advanced science 
and economics, so the continuity of human history is ensured by the changes and 
developments that are taking place today. As a result, this school states that while 
some fintech firms may have brought revolutionary developments, not all of them 
should be considered disruptive in all markets. 

Furthermore, some proponents of this current of thought consider that innova-
tion or disruption is not a sufficient condition to achieve financial inclusion for all 
segments of society. Instead, fintech companies are a source of new risks and digital 
exclusion. Authors such as Buckley et al. [31] are alert to the new risks abounding 
in the fintech industry, including the issue of digital exclusion and the digital divide, 
which are new constraints for populations and businesses. They sound the alarm on 
the fraud and cybersecurity challenges faced by so-called disruptive fintech firms. 
The latter are victims of cyber-attacks, which compromise their action, their useful-
ness, and their viability. In addition to the risks coming from outside, other risks 
are inherent to the business model of fintech firms. They generally have a riskier 
customer base than financial institutions in the conventional financial system, which 
undermines their viability. Thus, multiple customer failures or the occurrence of
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a black swan event4 may result in negative systemic impacts on the economy as 
a whole. Other studies suggest distinguishing between the availability and access 
dimensions of financial services and their use. Indeed, despite the availability of 
financial services through fintech firms and other financial institutions, individuals 
and businesses may voluntarily exclude themselves from using them for personal, 
religious, or cultural reasons [32]. To go further, the use of fintech financial services 
is also not synonymous with their quality and their positive impact on the lives of the 
population. Taking all these thoughts into account, it is therefore worth considering 
measuring Fintech firms’ real contributions to financial inclusion. 

3 Research Methodology on the Inclusive Dimension 
of Fintech 

Considering the problem that this paper addresses, which is the impact of fintech 
on financial inclusion, the hypothetico-deductive approach is the most appropriate. 
Indeed, this methodology responds to the objective of testing the hypotheses of 
positive, negative, or neutral correlation that may exist between fintech and financial 
inclusion in Africa in order to project the possible contribution and role of this 
technological innovation for the continent. 

The chosen hypothetico-deductive approach follows five main steps (Fig. 5).
The hypotheses to be tested are formulated based on the dimensions and indicators 

of mobile money and financial inclusion. Data for fintech indicators are collected 
from the Global System for Mobile Communications Association (GSMA) databases 
and the International Monetary Fund’s Financial Access Surveys. Data for selected 
financial inclusion indicators on its three main dimensions (access, usage, quality) 
are collected from the World Bank’s Global Findex database and the International 
Monetary Fund’s Financial Access Surveys (Table 1).

4 Empirical Study on the Role and Contribution of Mobile 
Money to Financial Inclusion in Africa 

After defining the theoretical and conceptual framework of the two key variables, 
namely the mobile payment Fintech and financial inclusion, it is appropriate to tackle 
the subject from an empirical point of view. This consists of testing and interpreting 
the correlation between fintech indicators and financial inclusion indicators.

4 The Black Swan theory refers to a “rare event” with a low probability of occurrence but with 
considerable impact if it does occur. 
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5- Present the results and conclusions as well as possible projections 

4- Analyze the correlation (positive, negative, neutral) between the development of Fintech 
and the improvement of financial inclusion in the different African countries of the study 

3- Categorize the collected fintech and financial inclusion indicators 

2- Collect data from multiple but verifiable sources 

1- Formulate hypotheses concerning the possible contribution of Fintech firms offering 
mobile payment and transfer services, etc. to financial inclusion in Africa 

Fig. 5 The analytical approach followed to test the impact of fintech on financial inclusion in 
Africa. Source Authors’ analysis

Table 1 Hypotheses and indicators of mobile money and financial inclusion 

Hypothesis Dimension Mobile money Financial inclusion 

H1: The availability and 
access to mobile payment 
fintech in africa promote 
financial inclusion 

Availability and access Number of active agents 
through which customers 
access mobile money per 
100,000 inhabitants 
Data source: IMF 
financial access surveys 
[1, 2, 33] 

Total number of service 
points (Number of 
agencies, number of MFIs, 
mobile money points) per 
100,000 inhabitants 
Data source: IMF financial 
access surveys [33] 

H2: The Adoption and 
Use of Mobile Payment 
Fintech Contributes to 
Increase Financial 
Inclusion in Africa 

Use Number of active money 
mobile accounts held by 
people over 15 years old 
Data source: GSMA [2, 3, 
14] 

Number of accounts held 
by people over 15 years old 
Data source: WB global 
findex triennial database 
[3, 4, 26] 

H3: The quality of the 
services offered by 
Fintech mobile payment 
services enables greater 
financial inclusion on the 
African continent 

Quality Mobile money regulatory 
index including 
authorization (30%), 
consumer protection 
(15%), transaction limit 
(15%), agent network 
(15%), KYC (15%), and 
infrastructure and 
investment environment 
(10%) 
Data source: GSMA [14] 

Indicator of financial 
behavior (e.g., saving for 
any potential emergency) 
Data source: WB global 
Findex triennial database 
(2017) [26]
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4.1 Measuring the Contribution of Mobile Payment Fintech 
to Financial Inclusion 

The measurement of the impact of mobile money fintech on financial inclusion is 
based on the three hypotheses formulated. 

Hypothesis 1 (H1) The availability and access to mobile payment Fintech in Africa 
promote financial inclusion in the region. For this first hypothesis, the objective is 
to determine whether deploying Fintech in different parts of Africa contributes to 
financial inclusion in the region. Does the mobile money Fintech availability indicator 
impact the access dimension of financial inclusion (Tables 2, 3, 4 and 5)? 

There is a strong positive correlation between the availability and access of mobile 
money active service points and access to financial products and services. This is 
the first step toward the financial inclusion of populations. What about the usage and 
quality dimensions (Fig. 6)?

Table 2 Descriptive statistics 
for mobile money agents and 
total point of services 

Number of active mobile 
money agent outlets per 
100,000 adults 

Total point of services 

Mean 122,8,580,427 Mean 149,654,057 

Standard 
error 

32,56,438,356 Standard 
error 

32,2,044,442 

Median 0 Median 63,502,815 

Standard 
deviation 

216,0,076,836 Standard 
deviation 

213,620,116 

Sample 
variance 

46,659,31,938 Sample 
variance 

45,633,5539 

Kurtosis 4,345,250,299 Kurtosis 4,65,786,404 

Skewness 2,143,716,098 Skewness 2,18,681,954 

Range 847,5819 Range 870,218,942 

Minimum 0 Minimum 1,9,484,969 

Maximum 847,5819 Maximum 872,167,439 

Count 44 Count 44 

Table 3 Regression statistics 
for mobile money agents and 
total point of services 

Regression statistics 

Multiple R 0,992,288,625 

R square 0,984,636,715 

Adjusted R square 0,984,270,922 

Standard error 26,79,129,911 

Observations 44



A Disruptive Fintech for Inclusive Finance in Africa: Role … 77

Table 4 Descriptive statistics 
of mobile money accounts 
and total accounts 

Total accounts (% age 15+) Mobile money accounts (% 
age 15+) 

Mean 0,41,446 Mean 0,202,681 

Standard error 0,029,754 Standard error 0,027,038 

Median 0,404,989 Median 0,185,553 

Standard deviation 0,188,178 Standard deviation 0,171,003 

Sample variance 0,035,411 Sample variance 0,029,242 

Kurtosis 0,335,032 Kurtosis 0,790,545 

Skewness 0,655,659 Skewness 0,889,369 

Range 0,812,725 Range 0,729,317 

Minimum 0,0857 Minimum 0 

Maximum 0,898,425 Maximum 0,729,317 

Count 40 Count 40 

Table 5 Regression statistics 
of mobile money accounts 
and total accounts 

Regression statistics 

Multiple R 0,568,840,313 

R square 0,323,579,302 

Adjusted R square 0,305,778,757 

Standard error 0,156,790,057 

Observations 40
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Fig. 6 The regression curve: active mobile money services and service points. Source Authors’ 
analysis
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y = 0,626x + 0,2876 
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Fig. 7 The regression curve between money mobile active accounts and total accounts. Source 
Authors’ analysis 

Hypothesis 2 (H2) The adoption and use of mobile payment Fintech contribute to 
increasing Africa’s financial inclusion. This hypothesis aims to go beyond access to 
financial services and address the actual use of financial products and services by the 
population. 

The correlation between the use of a mobile money account and the use dimension 
of financial inclusion is less significant than the access dimension. However, this 
dimension is very decisive for financial inclusion. This means that the use of mobile 
money does not yet have enough impact on the use dimension of financial inclusion 
for the sample under consideration (Fig. 7). 

Hypothesis 3 (H3) The quality of services offered by Fintech mobile payment 
services enables greater financial inclusion of Africa’s populations. This hypoth-
esis tests the influence of improved service quality in the mobile money fintech area 
on the overall quality of financial inclusion (Tables 6, 7 and 8).

As represented by the regression curve, there is no correlation between the regu-
latory index of mobile money and the quality dimension of financial inclusion 
(including the improvement of individuals’ financial behavior) (Fig. 8).

Overall conclusions on hypothesis testing. The analysis shows that mobile 
money fintech significantly influences the first step toward financial inclusion, i.e. 
access to financial products and services. The first hypothesis (H1) is confirmed: The 
availability and access to mobile payment Fintech in Africa significantly promote 
the access dimension of financial inclusion in the region. 

However, considering the second hypothesis (H2), there is no strong correlation 
between the use of mobile money fintech and the second dimension of financial 
inclusion, which is the use of financial products and services in general. This finding
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Table 6 Descriptive statistics for mobile money regulatory index and financial behavior 

Mobile money regulatory Index Financial behavior 

Mean 78,87,857 Mean 11,37,618 

Standard error 1,669,736 Standard error 1,264,832 

Median 78,3 Median 9,131,216 

Mode 77,6 Mode 6,438,993 

Standard deviation 9,878,291 Standard deviation 7,48,285 

Sample variance 97,58,063 Sample variance 55,99,304 

Kurtosis 5,610,473 Kurtosis 1,662,273 

Skewness −1,56,985 Skewness 1,360,674 

Range 55,75 Range 32,53,235 

Minimum 41,75 Minimum 1,903,529 

Maximum 97,5 Maximum 34,43,588 

Count 35 Count 35 

Table 7 Regression statistics for mobile money regulatory index and financial behavior 

Regression statistics 

Multiple R 0,128,599 

R square 0,016,538 

Adjusted R square −0,01,326 

Standard error 7,532,313 

Observations 35 

Table 8 Some innovative Fintech business models in Africa 

Sector Business models Examples of contributions 

Mobile payment Mobile money: services 
allowing users to store money 
and make payment 
transactions via a mobile 
device 

M-Pesa (Kenya): inducing 
financial inclusion by 
facilitating peer-to-peer 
transfers, paying bills and 
purchasing goods (Lipa Na 
M-Pesa),  and even saving and  
providing microcredit (M-
shwari) 

Banking and loans White label solutions 
(partnership) 

Jumo (South Africa): 
platform-as-a- Service that 
creates predictive data products 
and models for financial 
service providers, telephone 
companies, and even Uber 
with its service Jumo Drive

(continued)
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Table 8 (continued)

Sector Business models Examples of contributions

Banking solutions (direct loan) Lidya (Nigeria): offers mobile 
savings and credit products 
directly through mobile-first 
technology. Its competitors are 
Tala and Branch (California) 

Insurance (InsurTech) Microinsurance services paid 
exclusively by telephone 

Bima (Sweden): provides 
microinsurance, health, and 
financial education services to 
low-income and/or 
underserved consumers in 
emerging markets 

Other services (Investment, 
cooperatives, cryptocurrency, 
e-commerce) 

Tontine services: a group of 
people pool goods or services 
that are given to each in turn 

MaTontine (Senegal): helping 
to financially include actors of 
the informal economy in 
Africa 

Crowdfunding: a platform that 
enables project owners to raise 
money from the general public 

Flowingo (Morocco): 
contributing to the 
development and strengthening 
of a collaborative economy
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suggests that there is a need to work on how mobile money products and services 
can significantly contribute to financial inclusion. 

Based on the indicators and the sample of countries investigated, the results of 
the test of the hypothesis (H3) indicate that the quality of services offered by mobile 
money fintech is not correlated with the quality dimension of financial inclusion of 
African populations. 

Overall, all stakeholders in the mobile money fintech industry should work to 
ensure that their financial inclusion vocation does not stop at the initial stage, which 
is access to financial products and services, but that the usage and quality dimensions 
of financial inclusion are significantly impacted by the ecosystem. 

4.2 Contribution of Fintech to Financial Inclusion Through 
Their Innovative Business Models 

The advent and democratization of information and communication technologies 
have favored the birth of new business models in every sector and every region of 
the world. In Africa, as in most developing or emerging economies, these solutions 
have been able to adapt to local specificities to offer products and services that 
are both cheaper and highly adapted to the needs of populations and businesses. 
Key innovations in different sectors take advantage of geographic trends and some 
of the shortcomings of pre-established financial institutions. The use of advanced 
technologies and the collection of interesting data are also drivers for developing 
these innovations. Overall, Fintech’s contributions are manifold. Fintech companies 
focus on customer/user experience. Among other things, they allow the opening of 
accounts using numeric identifiers. With electronic payments, both individuals and 
companies can open current accounts. Mobile telephony also facilitates access to 
financial services, even in remote areas, notably through the use of Unstructured 
Supplementary Service Data (USSD). With all the important data collected, Fintech 
can offer products and services that are more tailored to customer needs. There are 
also unique initiatives such as Ushahidi (a crowdsourcing platform created in 2008 in 
Kenya) that have proven to be very useful for the population. Through their business 
models and service offerings that are quite disruptive within the continent, three 
main sectors dominate the Fintech ecosystem in Africa: the payments sector, the 
credit granting and banking solutions sector, and, finally, the insurance sector. 

5 Conclusion and Discussions 

Financial inclusion is a real passion for governments and is supported by several 
financial and development organizations worldwide. It covers all dimensions of the 
economic life of nations.
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Given the socio-economic situation prevailing in Africa and particularly in the 
sub-Saharan region, this concept has more meaning and scope because it contains 
hopes and promises. For the economies of these countries, which are classified as low-
and middle-income countries, developing or emerging countries, financial inclusion 
is a vector for inclusive economic development, financial stability and integrity, and 
a guarantee of reducing inequalities, whether gender or socio-spatial. Driven by 
technology and innovation, the Fintech address multiple issues vis-à-vis individuals, 
companies, and economies at large. For populations, Fintech provides real access to 
formal financial products and services, which is a first step and a starting point for their 
financial inclusion. For businesses, financial inclusion is a triple win: profitability, 
competitiveness, and growth. Economies can therefore benefit from the virtuous 
circle created by financial inclusion. 

Mobile payment or mobile money Fintech, as demonstrated by this paper through 
hypothesis testing, can significantly contribute to financial inclusion by the avail-
ability and accessibility of their products and services. However, the dimensions 
of adoption or use are less impacting, and the study shows that the quality of the 
products and services offered by Fintech does not influence the quality dimension of 
financial inclusion as a whole. 

The limitations of this work include the fact that correlation does not mean 
causality. Thus, certain interpretations in a causal logic are limited. Also, the Impact 
dimension of financial inclusion could not be subjected to hypothesis testing due to 
the lack of necessary data, which must be field survey data as well. All in all, this 
paper has made it possible to identify areas for improvement on which the various 
stakeholders should focus to achieve quality financial inclusion that is more useful 
for both populations and nations as a whole. 

Fintech has experienced two decades of great excitement around the world and 
particularly in emerging markets. These entities have disrupted the pre-established 
players and, above all, changed the approaches and ways of doing things in the entire 
financial ecosystem. Fintech has undoubtedly not finished revealing its secrets. They 
are still full of enormous potential, which is being revealed as they go along. However, 
they also face many challenges that need to be considered to make the most of this 
Fintech. Indeed, several Fintech initiatives have emerged, and with them, new risk 
exposures. They can open a virtual door to harmful activities and businesses as they 
develop. So, as Fintech technologies and innovations progress, the capabilities and 
resources of hackers—the other side of the coin, the dark side—also increase. Highly 
organized cybersecurity attacks are on the rise [34]. 

In some cases, they can affect the macroeconomic stability of nations. These risks 
are real challenges that need to be taken into consideration. Wehinger [35] raises  
the issue of the regulatory risks that Fintech poses. Indeed, technology generally 
allows to cross traditional national boundaries. With Fintech, national borders are 
often less relevant. This calls for regulators to take a closer look at these aspects. The 
sovereignty of the country is even at stake, especially in terms of financial stability and 
integrity. States need to set up legal jurisdictions, customer data protection bodies, 
and tax systems suited to this new context. Coordination and consultation between 
regulatory authorities, financial institutions, and Fintech must be strengthened.
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In addition to the security challenge, there is also a cultural challenge, which 
Nolan [36] addresses. This challenge is revealed in the apprehensions of individuals 
toward these players and in certain obstacles that traditional financial institutions 
place against fintech firms, notably for commercial reasons. However, countries risk 
living in technological complacency without innovation, which would eventually 
lead to obsolescence and a loss of competitiveness concerning other countries. It is, 
therefore, necessary for countries to mobilize their entire local ecosystem to catch up 
or maintain their competitive advantage. This also involves improving the business 
climate. African fintech companies are also confronted with the low level of financial 
education of local populations and the constraints of the digital divide and digital 
exclusion. All these challenges naturally limit the adoption of Fintech by certain 
segments of society. They are sometimes confronted with a lack of financial resources 
(especially the difficulty of accessing financing at their launch but also during their 
growth phase), material resources (especially the lack of some basic infrastructure 
for the full deployment of Fintech), and even human resources (especially the lack 
of educational systems that promote innovation and creativity but also encourage 
entrepreneurship and integrate digital technology in its various components). 

All in all, one of the emergencies in the financial ecosystem concerns its regulatory 
aspect. It is, therefore, necessary to accelerate the deployment of regulatory frame-
works conducive to the development of Fintech and in line with international stan-
dards, particularly about the fight against money laundering and terrorist financing. 
The regulatory framework can even begin with establishing regulatory sandboxes. 
Different countries such as Tunisia and some East African countries have launched 
regulatory sandboxes that allow testing several innovations in the Fintech sector. 
There is also a need for concerted initiatives between the Fintech themselves for 
greater efficiency, especially mobile payment Fintech, which faces interoperability 
challenges. 

There are several prospects for Fintech in Africa. Indeed, the continent is experi-
encing rapid growth in its population, which is mostly young: 65% of the population 
is under 35 years old, and this youth is compatible with technophilia and innovation. 
In addition, the continent has the fastest-growing middle class in the world, with 
the continent’s middle-class population expected to reach 1.1 billion or 42% of its 
total population by 2060 [37]. The growing penetration of mobile telephony and the 
Internet and the continued adoption of Fintech in different countries are all inter-
esting prospects for their development on the continent in the coming years. Strong 
adoption and reliance on Fintech solutions are expected in the future. WhatsApp and 
Facebook Messenger have a combined user base of 172 million in Africa [38]. The 
business media (Quartz Africa) reported that Facebook was in discussions with regu-
lators to allow users in several African countries to transact via messaging, opening 
up new opportunities for payment services without forgetting the underlying risks of 
competition, data protection, and even state sovereignty. 

More cooperation rather than confrontation is expected between Fintech and the 
traditional players, namely the banks, through initiatives such as open banking, 
whereby free access to bank data, transactions, and other financial data from banks is
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offered to fintech firms and other players through the use of application programming 
interfaces (APIs), which will contribute to the development of these entities. 

Regulators and all stakeholders are mobilizing to join efforts to reduce the circu-
lation of cash (costing various governments about 1.5% of GDP) through mobile 
payment, the use of QR codes and contactless payments, and even payment by bank 
cards (which remains under-utilized in Africa). This is intended to reduce transaction 
costs and further contribute to the financial inclusion of populations. However, risks 
must always be taken into account to ensure a bright future for Fintech with greater 
efficiency and scalability in all areas in which they operate. 

Concerted and integrated initiatives within the continent can also boost the 
dynamics of the Fintech sector, particularly the African Continental Free Trade Area 
(AfCFTA) treaty that came into force in May 2019 and whose effective implemen-
tation is eagerly awaited. This trade agreement can create a single African market, 
largely free of tariffs, which will open up cross-border trade to an unprecedented 
extent. Eventually, the free movement of people and a single currency could be 
possible, which augurs well for the even more harmonious development of the Fintech 
nuggets. They will be able to operate with more customers and fewer barriers. 

Three fundamental questions remain. Should financial inclusion be achieved at 
all costs? What is the real impact of financial inclusion on people and businesses? 
Furthermore, in terms of Fintech, what strategies for African fintech companies are 
resilient and highly competitive internationally? 
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The Impact of Social Commercial 
Platforms on Entrepreneurship 
in a Developing Country 

Nada Mallah Boustani and May Merhej Sayegh 

Abstract The development of electronic commerce has led to the emergence of 
social commerce combining commercial and social activities by using web 2.0 and 
increasing the social presence of online environment. This study is proposing a set of 
variables related to the social aspect of social commerce platform and its impact on 
customer purchase behavior to enhance entrepreneurship. Toward this end, a survey 
is distributed to 289 Lebanese social commerce platform shoppers. The findings 
indicate that social presence, social value, loyalty and satisfaction have a positive 
impact to enhance purchase from SCP and increase sales. Our findings suggest that 
gender differences are significant when it is about purchase frequency and types of 
products. 

Keywords Social commerce platform · Entrepreneurship · Social presence ·
Social value · Satisfaction · Loyalty 

1 Introduction and Context of the Study 

The Internet has opened for businesses and organizations a new way of communica-
tion with other businesses and peers [1]. Electronic commerce and Social commerce 
have contributed largely to the economic growth [2]. Companies were obliged to 
develop their online stores and they were focused on their online websites to stay 
competitive and keep their customers in favor of their competitors. The develop-
ment of the web enabled organizations to access new markets using the electronic 
commerce [3, 4]. E-commerce is described as buying and selling through the Internet 
and is considered as an innovation that can enhance companies’ entrepreneurial char-
acteristics in developed and developing countries [5, 6]. E-commerce was considered 
a channel of Marketing for many firms to realize income [7] and it is considered a
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benefit for small and medium sized enterprises [8] which will be noticed in a later 
stage. Social media networks such as Facebook, WhatsApp, Twitter, Skype and 
other channels have evolved to offer companies spaces through which they can sell 
their products and this is known as social commerce [6, 9]. To gain access to social 
platforms, social commerce uses social media and benefits from commercial transac-
tions to enhance the quality of a closer relationship between vendors and customers, 
increasing sales and encouraging loyalty to the business [10]. 

Nowadays, Social media is becoming a part of people’s life where they can share 
their daily activities and tap markets and communities not reached before. Marketers 
are using social media to influence their customers and target new markets [11, 12]. 
Currently it is possible to use this activity in free social commerce platforms (Face-
book, Instagram, etc.) that can give firms competitive advantage over big corporation 
to realize revenue if they focus on customers’ attitudes toward online shopping from 
social commerce platforms. 

This paper provides information on the overview of customers’ attitudes toward 
online shopping, for entrepreneurs (companies) to use for the development of their 
businesses and optimization of their online stores and their social commerce plat-
forms in emerging countries. That said entrepreneurs can build a selling strategy for 
their clients in the online environment using social commerce platform that connects 
buyers and sellers [13] and that can be able to generate income. 

The objective of the present study is to test a probable influence of the sociode-
mographic characteristics of e-shoppers such as gender on participants’ perceptions 
of social commerce platform. Gender always has a significant role toward buyer’s 
habit and behavior [14–17]. Gender differences are based on various factors such as 
perception, attitudes, motivation, preferences, perceived risk and satisfaction, which 
influence consumer intention toward buying from social commerce platform [17]. 

In addition, within the social commerce context, other factors can in turn impact 
the perceived usefulness of the website such as social presence [18]. 

Furthermore, increased social presence can in turn affect other factors such as 
perceived usefulness of the website [18]. 

Therefore, this paper dives into the investigation of the probable influence of 
the sociodemographic factors on their buying intention through social commerce 
platform to improve and also focus on the impact of their social presence and values 
on satisfaction levels. 

Thus, the study aims to address these shortcomings by offering several potential 
contributions. Firstly, by showing the impact of gender differences on consumers’ 
purchase intention within social commerce platforms [17, 19–21]. 

It proposes a model which is then tested using an online questionnaire adminis-
tered to a sample of 289 Facebook and Instagram users who have purchased from 
these types of social commerce platforms. Collected data is then analyzed based on 
the Anova technique, using IBM SPSS 20. 

The research is divided into three major sections. The first section presents the 
theoretical development, including definitions of social commerce to be succeeded
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by the model and its hypotheses. The second section is about the research method-
ology results, theoretical and practical contributions, conclusion, limitations and the 
possible direction of future research. 

The research questions applied in this study were as follows: 

RQ1 In what way sociodemographic factors could influence the participants’ 
perceptions about their social commerce platform customers’ satisfaction? 

RQ2 Is there significant positive relationship between the level of social pres-
ence, the social value, the loyalty and the level of social commerce platform 
customers’ satisfaction that affects purchase intentions for entrepreneurs? 

2 Theoretical Background 

2.1 Social Commerce Platforms and Entrepreneurship 

Rapid advances in the information system and the emergence of the Internet in 
recent years have brought new opportunities to business such as electronic and social 
commerce [9]. Social media and online communities have provided new opportu-
nities to consumers [22]. Consumers use social media (Facebook, LinkedIn, Insta-
gram,…) to engage in interaction with companies and other consumers, and compa-
nies use new channels via social networks to offer and sell their products; this is 
called social commerce [9]. Content is generated from online interactions via social 
platforms where members have facilitated information sharing globally and quickly 
[10, 23]. Social networks enabled companies to reach a greater number of consumers 
efficiently than traditional retail outlets [10, 12]. By using social media as a platform 
for making sale, firms can communicate with their consumers: They offer campaigns 
and reviews, they can interact and engage with them and create value by building 
better relationships [24–26]. Social platforms give consumers the opportunities to 
know more about their product before the actual purchase, it is a sharing place 
where they can take part in group discussion, forums and communities [27, 28]. 
Small and medium enterprises use e-commerce and many other applications such as 
social commerce to interact with their customers actively in social platforms such 
as online communities [29]. So these platforms moved to the stage of generating 
revenues for enterprises [30, 31], where consumer’s role is much participatory than 
ever before and where social commerce is more than electronic commerce [27]. 
Firms are increasing their contributions advices to their customers on online buying 
and selling [27] via channels like Instagram and Facebook, in order to develop their 
business. These social networks are also challenging the way entrepreneurs and 
managers do business with the huge opportunities that these platforms offer [32, 33]. 
While the definition of entrepreneurship in Marketing is relevant to develop a set 
of processes for creating, communicating and delivering value to consumers, online 
social platforms and social networks are used for managing customer relationships 
in ways that help organization and its stakeholders by using innovative channels such
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as web or mobile marketing using the Internet for improving marketing efficiency 
and doing business [33–36]. Big Firms and entrepreneurs are nowadays aware of the 
effectiveness and of the huge opportunities offered by these platforms [32]. Social 
commerce platforms can offer firms and entrepreneurs more possibilities to develop 
their marketing and selling actions and reinforce their visibility in the market. These 
outcomes have motivated companies to develop social commerce as an essential part 
of their marketing communications plans [37]. 

Social commerce platform is considered one of the online marketing and 
commerce channel [38]. Using social commerce platforms, customer interactions 
are facilitated and participation is developed in ways that drive measurable business 
value that can be promoted [39]. 

3 Data Analysis 

3.1 Data Collection 

This is a descriptive cross-sectional study, which was carried out on a non-
probabilistic sample of 289 participants residing in Lebanon. The questionnaires 
were applied using google forms link through social media. The data collection was 
carried out between February and March 2020. 

3.2 Statistical Analysis 

The exploratory analysis of the data was executed through basic descriptive statis-
tical tools. Data centralization was done using Microsoft Excel 2013 and statistical 
processing was performed using IBM SPSS Statistics v.20 (IBM Corp., Armonk, NY, 
USA). The mean values obtained for each group were compared using the Student’s 
t-test for independent samples. The use of parametric tests was possible because the 
conditions were verified, including the normality of the distribution. Additionally, 
the Pearson correlation coefficients were calculated for evaluation of the relations 
between some variables at study. For all statistical analyses the level of significance 
considered was 5% (p < 0.05). 

A seven-point Likert scale was used to measure the participants’ opinions 
regarding the different variables: 1 (totally disagree), 2 (disagree), 3 (somehow 
disagree), 4 (indifferent or undecided), 5 (somehow agree), 6 (agree) and 7 (strongly 
agree).
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3.3 Results and Findings 

3.3.1 Results of RQ1 

Details of respondents’ characteristics are presented in Table 1. 
The survey was filled out by 289 participants: 176 (60.9%) female and 113 (39.1%) 

male. The majority of respondents were in the category 21–25 years (54%) age group, 
and the second category was 15–20 years (14.5%) age group. On employment, 130 
participants (45%) were students, 116 participants (40.1%) were full-time employees, 
while the rest were classified as unemployed or self-employed. 

About 51.6% of participants have 9–13 years of experience in internet usage, 
while 19.4% have 14–19 years of experience, 11% have 4–8 years of experience,

Table 1 Details of respondents’ characteristics 

Frequency Percent 

Gender Male 113 39.1 

Female 176 60.9 

Age 15–20 years 42 14.5 

21–25 years 156 54.0 

26–30 years 32 11.1 

31–35 years 20 6.9 

36–40 years 10 3.5 

More than 41 years 29 10.0 

Employment Full-time employee 116 40.1 

Student 130 45.0 

Unemployed 25 8.7 

Self employed 18 6.2 

Types of products purchased using social 
commerce platforms 

Nothing 41 14.2 

Clothes and shoes 94 32.5 

Accessories 62 21.5 

Food and supplements 6 2.1 

Books 14 4.8 

Electronic devices 33 11.4 

Makeup and perfumes 39 13.5 

Purchasing frequency Never 41 14.2 

1–3 times 220 76.1 

4–6 times 10 3.5 

7–9 times 3 1.0 

More than 10 times 15 5.2 

Total 289 100.0 
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11.4% have 20–25 years of experience and 0.7% more than 26 years in using the 
Internet. 

About 76.1% of the respondents have 1–3 times experience of online purchasing, 
14.2% of the respondents don’t have any experience in online purchasing, while the 
rest have more than 4 times. 

The category of clothes and shoes is the most purchased type of goods (32.5%), 
followed by accessories (21.5%). 

3.3.2 RQ2 Reliability 

In order to answer the second research question, the authors started by defining each 
variable, then testing the reliability of the constructs items in order to control any 
gender differences that might be noted in the frequency of purchases or in the types 
of goods that might affect the types of products entrepreneurs offer on SCP. 

Variable 1: Satisfaction 

Satisfaction on SCP is defined as an important factor building and retaining a 
consumer’s loyalty with the intention to repurchase the product or to reuse the 
service in the commercial contexts [40–45]. It is referring to user’s positive emotional 
state about using a service or buying a product from a social commerce site when 
comparing experience with prior purchases [43, 46]. This state influences their 
purchase intention and creates a strong satisfaction toward the sites [44]. Thus, 
when users’ satisfaction toward social commerce platform is high, it can foster their 
purchase intention from these platforms. 

The satisfaction variable was measured using 3 items questions 

1. I am satisfied with my decision on using the social commerce platform for 
shopping. 

2. My choice to use the social commerce platform for shopping is a wise one. 
3. My experience with using the social commerce platform for shopping is 

satisfactory. 

Variable 2: Loyalty 

Loyalty is defined as the behavioral intention of repeating purchase for the same 
product or service which can lead to increased revenues [47–49]. Customer loyalty is 
considered to be an important factor for vendors in e-commerce to maintain business 
continuity [50]. Many researches and studies have demonstrated that satisfaction was 
found to affect positively loyalty [51–53]. A positive relationship has been observed 
between overall satisfaction and attitudinal loyalty [54, 55]. Oliver [56]found that 
true loyalty is found when there is an embedded social network. 

Loyalty on SCP was measured using 6 items questions 

1. I like using social commerce platforms. 
2. To me, social commerce platforms offer the best retail stores to do business with.
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3. Shopping using social commerce platforms is my favorite. 
4. I don’t consider switching to other channels than social commerce platforms 

when shopping online. 
5. As long as the present service offered on social commerce platforms continues, 

I doubt that I would switch to another channel. 
6. I will continue to use social commerce platforms whenever I need to make a 

purchase. 

Variable 3: Social Presence 

Social presence is defined as the sense of “warmth” and sociability of a presence on a 
website [57, 58], it is a perception of social self-concept when using social commerce 
sites [59]. The presence of different interactional tools in social commerce websites 
enhances the social presence such as reviews, comments, likes, pictures, videos [58] 
and so enables human interactions and communication and derived sociability and 
sensitivity [60–62]. Social presence on websites can affect other factors such as 
perceived usefulness, trust, enjoyment [18]. Increased verified social presence in 
cyber space can affect positively relationships with the creation of results, such as 
satisfaction which can enhance their purchase intention [45, 63, 64]. 

Social presence was measured using 7 items questions 

1. There is a sense of human contact in the social commerce platform. 
2. There is a sense of sociability in the social commerce platform. 
3. There is a sense of human warmth in the social commerce platform. 
4. There is a sense of human sensitivity in this social commerce platform. 
5. There are many other buyers who are interested in using the social commerce 

platform. 
6. There are many other buyers sharing information regarding products offered on 

the social commerce platform. 
7. There are many buyers who have bought the products offered on the social 

commerce platform. 

Variable 4: Social Value 

Social value is defined as the perception of social self-esteem derived from using 
social commerce platforms and sites [59, 65]. Users of social commerce sites and 
platforms share their experiences and communicate with other users about products 
and services which will enhance their sense of self-identification [66]. They evaluate 
it by hedonic and utilitarian values (enjoyment, performance) and by social value 
[45, 49]. Sharing experience and communicating enable users to increase their social 
value on social commerce platform and strengthen their level of satisfaction toward 
social media and enhance purchase intention [49, 67]. 

Some factors are considered determinants of the customer’s loyalty to buy a service 
or a product. One of them is the social value as it may influence individual satisfaction 
creating a good feeling about a product or a service [68]. 

Social value was measured using 4 items questions
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Table 2 The results of the 
Cronbach alpha 

Reliability statistics 

Cronbach’s alpha Number of items 

Satisfaction 0.887 3 

Loyalty 0.918 6 

Social presence 0.887 7 

Social value 0.916 4 

1. Using the social commerce platform for shopping would help me to feel 
acceptable. 

2. Using the social commerce platform for shopping would make a good impression 
on others. 

3. Using the social commerce platform for shopping would improve the way I am 
perceived. 

4. Using the social commerce platform would give its owner social approval. 

The authors tested the reliability of the items in the four variables for the responses of 
the Lebanese participants. The results of the Cronbach alpha are presented in Table 
2, and most values are close to 0.88 or higher, which means that there is internal 
consistency within each of the variables tested. Additionally, it was observed that the 
constructs with highest alpha are the loyalty to the social commercial platform (α = 
0.918) followed by social value (α = 0.916), whereas the construct with lowest and 
equal internal consistency were the satisfaction and social value (α = 0.887). 

3.3.3 RQ2 and Gender Differences 

Differences in the types of goods purchased through SCP (Table 3) 
In the sample studied it was noted that from the list of products purchased from 

social commercial platforms, that (32.5%) of the participants prefer buying clothes 
and shoes followed by (21.5%) for accessories, (13.5%) for makeup and perfumes

Table 3 Frequencies of purchase in different types of goods purchased through SCP 

List of products purchased from SCP Frequency Percent Cumulative percent 

Nothing 41 14.2 14.2 

Clothes and shoes 94 32.5 46.7 

Accessories 62 21.5 68.2 

Food and supplements 6 2.1 70.2 

Books 14 4.8 75.1 

Electronic devices 33 11.4 86.5 

Makeup and perfumes 39 13.5 100.0 

Total 289 100.0 
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and (11.4%) for electronic devices. Books and food don’t represent a high percentage 
of purchasing from Lebanese participants through their online social commerce 
platform. 

Furthermore, in order to answer the second part of RQ2, related to gender differ-
ences. Gender is defined as a socioeconomic user characteristic which has been 
commonly employed and tested in the field of IT acceptance, thus of online shopping 
behavior [19–21]. 

Some studies mentioned that gender is a significant factor in online consumer 
behavior [17] and there are gender differences in the attitude toward online purchase 
[15]. Studies explain existence of gender differences in e-commerce [69]. Women 
are more emotional than men and because online shopping is lacking face-to-face 
communication, it can deter them from purchasing [70]. In the same time women 
prefer and enjoy physical shopping more than men do. They like to feel the product 
they want to purchase [71]. According to Hasan (2010), the e-commerce model is 
more suitable for males. They can save time, efforts and it can be monetarily beneficial 
[17]. To repurchase from a website, men need to find informative and descriptive 
details about products [72] (Table 4).

Major gender differences in the types of goods and products purchased from 
the social commercial platforms were noted since men prefer purchasing electronic 
devices, foods and supplements, books, accessories and they don’t even purchase 
makeup or perfumes; whereas women prefer buying shoes and clothes and makeup 
and perfumes and they don’t even purchase any of foods and supplements. These 
results confirm the findings of [17, 19–21]. 

Among the population tested, the authors noted that first, 14.2% of the sample 
never purchase anything from the social commercial platform, the highest percentage 
76.1% is for a frequency purchase of 1 to 3 times followed by persons who purchase 
more than 10 times 5.2%. For the frequency of the purchase using social commercial 
platforms there were no gender differences noted as shown in Table 5 where all 
percentages are almost similar and there is gender equality (Table 6).

3.3.4 Relationship Between the Four Variable—Results of RQ3 

In order to answer research question 3, the authors investigated the possible gender 
differences as to the types of variables studied, and the results are presented in Table 
7. In addition, the authors tested the level of correlation between these four variables 
as shown in Fig. 1.

The results of the t-tests show that no gender differences were found. Women’s 
means are higher than men’s means for the four variables studied. The highest mean 
is for the satisfaction, followed by the loyalty then social presence. The lowest mean 
is for the social value which is less than 4 for both men and women concluding 
that they are not influenced by the social value perceived on the social commercial 
platform. 

For satisfaction, it is observed that women attribute higher importance (score = 
4.5795 ± 1.2981) and are more satisfied when purchasing from SCP as compared to
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Table 4 Percentages of purchase in different types of goods purchased through SCP by gender 

Gender Total 

Male Female 

List the type of 
product you purchase 
using social 
commerce platforms 

Nothing Count 18 23 41 

% within List the type 
of product you 
purchase using social 
commerce platforms 

43.9% 56.1% 100.0% 

% within gender 15.9% 13.1% 14.2% 

Clothes and 
shoes 

Count 29 65 94 

% within List the type 
of product you 
purchase using social 
commerce platforms 

30.9% 69.1% 100.0% 

% within gender 25.7% 36.9% 32.5% 

Accessories Count 29 33 62 

% within List the type 
of product you 
purchase using social 
commerce platforms 

46.8% 53.2% 100.0% 

% within gender 25.7% 18.8% 21.5% 

Food and 
supplements 

Count 6 0 6 

% within List the type 
of product you 
purchase using social 
commerce platforms 

100.0% 0.0% 100.0% 

% within gender 5.3% 0.0% 2.1% 

Books Count 8 6 14 

% within List the type 
of product you 
purchase using social 
commerce platforms 

57.1% 42.9% 100.0% 

% within gender 7.1% 3.4% 4.8% 

Electronic 
devices 

Count 23 10 33 

% within List the type 
of product you 
purchase using social 
commerce platforms 

69.7% 30.3% 100.0% 

% within gender 20.4% 5.7% 11.4%

(continued)
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Table 4 (continued)

Gender Total

Male Female

Makeup and 
perfumes 

Count 0 39 39 

% within List the type 
of product you 
purchase using social 
commerce platforms 

0.0% 100.0% 100.0% 

% within gender 0.0% 22.2% 13.5% 

Total Count 113 176 289 

% within List the type 
of product you 
purchase using social 
commerce platforms 

39.1% 60.9% 100.0% 

% within gender 100.0% 100.0% 100.0%

Table 5 Frequency purchase differences 

Frequency Percent Cumulative percent 

Valid Never 41 14.2 14.2 

1–3 times 220 76.1 90.3 

4–6 times 10 3.5 93.8 

7–9 times 3 1.0 94.8 

More than 10 times 15 5.2 100.0 

Total 289 100.0 

Table 6 Purchasing frequency 

Gender Total 

Male Female 

Purchasing frequency Never Count 18 23 41 

% within purchasing 
frequency 

43.9% 56.1% 100.0% 

% within gender 15.9% 13.1% 14.2% 

1–3 times Count 83 137 220 

% within purchasing 
frequency 

37.7% 62.3% 100.0% 

% within gender 73.5% 77.8% 76.1% 

4–6 times Count 4 6 10 

% within purchasing 
frequency 

40.0% 60.0% 100.0% 

% within gender 3.5% 3.4% 3.5%

(continued)
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Table 6 (continued)

Gender Total

Male Female

7–9 times Count 2 1 3 

% within purchasing 
frequency 

66.7% 33.3% 100.0% 

% within gender 1.8% 0.6% 1.0% 

More than 10 times Count 6 9 15 

% within purchasing 
frequency 

40.0% 60.0% 100.0% 

% within gender 5.3% 5.1% 5.2% 

Total Count 113 176 289 

% within purchasing 
frequency 

39.1% 60.9% 100.0% 

% within gender 100.0% 100.0% 100.0%

Table 7 Means 

Group statistics T-test 

Gender Mean(1) Std. Deviation t p-value 

Social value on SCP Female 3.8466 1.53968 0.361(3) 0.718 

Male 3.7876 1.22074 

Social presence on SCP Female 4.4034 1.21504 0.44(3) 0.66 

Male 4.3451 1.01568 

Loyalty to my SCP Female 4.3466 1.35195 0.718(2) 0.473 

Male 4.2301 1.33637 

Satisfaction of SCP Female 4.5795 1.29810 1.34(2) 0.181 

Male 4.3717 1.26910 

(1)Scale for social value and social presence, loyalty and satisfaction: values from 1 to 7; values less 
than 4 is for “no influence” and values exceeding 4 for “influence” 
(2)Equal variances assumed according to Levene’s Test for Equality of Variances 
(3)Equal variances not assumed according to Levene’s Test for Equality of Variances

men (score = 4.3717 ± 1.2691), and this can also be attributed to the types of goods 
women tend to purchase that fits more their needs more strongly to men. 

The research model presented in Fig. 1 was tested in terms of the strength of the 
linear regressions between the sets of individual variables, by performing a regression 
matrix with Pearson coefficients, as presented in Table 8. As was expected, there was 
a very strong correlation between the loyalty to the social commercial platform and 
the level of satisfaction of the participants being the highest coefficient (0.807). 
All other relations were weaker but positively correlated and higher than 0.5 as the 
regression coefficients show.



The Impact of Social Commercial Platforms on Entrepreneurship … 101

Fig. 1 Correlation between 
four variables

Table 8 Regression coefficients 

Loyalty to my 
SCP 

Social presence 
on SCP 

Social value on 
SCP 

Satisfaction of 
SCP 

Loyalty to my  
SCP 

1 

Social presence 
on SCP 

0.607 1 

Social value on 
SCP 

0.596 0.522 1 

Satisfaction of 
SCP 

0.807 0.525 0.564 1 

4 Conclusion, Limitations and Future Research Venues 

This research allegedly concludes that entrepreneurs can increase their sales and 
customers’ satisfaction through the use of social commercial platform that has been 
demonstrated as satisfying the users’ needs triggering an escalation in their loyalties. 
On the other hand, the perception of social presence and social value when using the 
social commercial platform isn’t very much appreciated by Lebanese users, espe-
cially when it is related to special types of goods. Hence, the findings indicate that 
social presence, social value, loyalty and satisfaction have a positive impact on SCP 
purchasing improvement and sales increase. The findings also suggest that gender 
differences are significant when related and compared to frequencies of purchasing 
and types of products.
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Regardless, in the future to target a deeper analysis on customer purchasing 
behavior trends affecting entrepreneurship improvement, other demographic char-
acteristics such as level of education and living areas (Rural vs. Urban) could also be 
explored further, in addition to the introduction of more variables related to trust of 
SCP, quality of products and services provided through these innovative platforms. 

Appendix A 

Measurement Scales Used 

Construct Items Source 

Social value Using the social commerce platform (Instagram, 
WhatsApp, …) for shopping would help me to feel 
acceptable 

Adapted from [45] 

Using the social commerce platform (Instagram, 
WhatsApp, …) for shopping would make a good 
impression on others 

Adapted from [45] 

Using the social commerce platform (Instagram, 
WhatsApp, …) for shopping would improve the 
way I am perceived 

Adapted from [45] 

Using the social commerce platform (Instagram, 
WhatsApp, …) would give its owner social 
approval 

Adapted [45] 

Social presence There is a sense of human contact in the social 
commerce platform (Instagram, WhatsApp, …) 

Adapted from [73, 74] 

There is a sense of human warmth in the social 
commerce platform (Instagram, WhatsApp, …) 

Adapted from [73, 74] 

There is a sense of human sensitivity in this social 
commerce platform (Instagram, WhatsApp, …) 

Adapted from [73, 74] 

There are many other buyers who feel interested 
using the social commerce platform (Instagram, 
WhatsApp, …) 

Adapted from [73, 74] 

There are many other buyers sharing information 
regarding product offered on the social commerce 
platform (Instagram, WhatsApp, …) 

Adapted from [73, 74] 

There are many buyers who have bought the 
products offered on the social commerce platform 
(Instagram, WhatsApp, …) 

Adapted from [73, 74] 

Loyalty I like using social commerce platforms (Instagram, 
WhatsApp, …) 

Adapted from [75] 

To me, social commerce platforms (Instagram, 
WhatsApp, …) offer the best retail stores to do 
business with 

Adapted from [75]

(continued)
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(continued)

Construct Items Source

Shopping using social commerce platforms 
(Instagram, WhatsApp, …) is my favorite 

Adapted from [75] 

I don’t consider switching to other channels than 
social commerce platforms (Instagram, 
WhatsApp, …) when shopping online 

Adapted from [75] 

As long as the present service offered on social 
commerce platforms (Instagram, WhatsApp, …) 
continues, I doubt that I would switch to another 
channel 

Adapted from [75] 

I will continue to use social commerce platforms 
(Instagram, WhatsApp, …) whenever I need to 
make a purchase 

Adapted from [75] 

Satisfaction I am satisfied with my decision on using the social 
commerce platform (Instagram, WhatsApp, …) 
for shopping 

Adapted from [45] 

My choice to use the social commerce platform 
(Instagram, WhatsApp, …) for shopping is a wise 
one 

Adapted from [45] 

my experience with using the social commerce 
platform (Instagram, WhatsApp, …) for shopping 
is satisfactory 

Adapted from [45] 
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Business Performance Management 
Platform for SMEs 

Pedro Pimenta, Célio Carvalho, and Joaquim P. Silva 

Abstract Business performance management systems are common in large enter-
prises and play a key role in their management. However, just a few small and 
medium-sized enterprises (SMEs) have implemented performance management. The 
obstacles to the implementation of performance management in SMEs have been 
identified in many studies, but solutions to overcome them are still lacking. This 
project proposes the development of a modular and adaptable business performance 
management solution, using a low-code application development platform. This solu-
tion can be implemented by SMEs in the short term, at low cost, and through a 
simplified process. 

Keywords Business performance management · Small and medium enterprises ·
Low-code platform 

1 Introduction 

Business performance management (BPM) is not a recent research topic but 
continues to raise the interest of organizations operating in an increasingly complex 
and dynamic market environment. Enterprise managers face daily important deci-
sions that require quick responses. Therefore, they need continuous access to useful 
and up-to-date information in order to monitor the performance of enterprises [1]. 
There are numerous tools designed to implement Business Intelligence (BI) soft-
ware solutions that provide data to support managers’ decisions. However, these 
tools have high licensing and implementation costs. Small and Medium Enterprises
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(SMEs) have neither the financial resources nor the technical staff to implement 
these types of software solutions [2]. Therefore, it is necessary to develop a generic 
tool that can meet the BI requirements shared by SMEs through the integration 
of data from the most used ERP software packages. BPM is deployed through a 
balanced and dynamic system capable of supporting the decision-making process 
through information collection, processing, and analysis [3]. Enterprises need to 
measure continuously the business performance to manage the accomplishment of 
the business objectives. 

SMEs make up more than 99% of OECD non-financial enterprises and account 
for more than 65% of employment and value generated [4]. BPM systems are usually 
implemented using BI tools and play an important role in the enterprises’ compet-
itiveness. The implementation of a BPM system offers SME managers a tool for 
monitoring the implementation of the strategy. However, there are many barriers to 
the implementation of BPM systems in SMEs. Several studies highlight the inability 
of SMEs to use generic BPM tools due to their size, structure, procedural complexity, 
and cost [2, 5]. The cost of implementing a BI solution is the first determinant for the 
implementation of BI in SMEs. Weak employee skills and limited financial resources 
are also high barriers to implement BI solutions in SMEs. BI systems require constant 
development and adaptation to the new enterprise’s challenges [6]. Currently, BI solu-
tions do not offer the usability, simplicity of integration, and ease of implementation 
required for mass adoption by SMEs [7]. This project aims at the development of an 
adaptable BPM solution, using a low-code application development platform, and 
based on the Balanced Scorecard (BSC). 

The following section presents the literature review on BPM models, the BSC, and 
performance measurement. Section 3 presents the architecture of the development 
platform for BPM solutions, identifies the objectives to be achieved, and the features 
that will be implemented in the BPM platform, explaining how these can help SME 
managers. Section 4 identifies the expected results and key benefits that will be 
provided by the solution. 

2 Related Work 

To properly support decision-making, BPM systems should be balanced and 
dynamic. Therefore, they should combine an appropriate set of indicators, continu-
ously monitor the internal and external context and adjust, where and when necessary, 
its objectives and priorities. The work of Kaplan and Norton [8, 9] and several other 
researchers in the 1990s served as the foundation for the BPM research performed in 
the following decade. The most relevant models and frameworks for implementing 
BPM systems in organizations were developed in those two decades [10]. 

There are a broad set of obstacles to the implementation of generic BPM systems 
on SMEs, namely [2]: lack of human resources availability, limited management 
skills, insufficient financial means to acquire software and consulting, a reactive 
approach due to lack of strategic planning, informal or poorly defined processes, and
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a wrong or non-existent perception of the benefits of implementing BPM systems. 
Over the last decades, many models have been proposed to help SMEs overcome 
these obstacles in the implementation of BPM systems. 

2.1 Business Performance Management Models 

The first BPM models were proposed in the context of large enterprises. The proposals 
for models adjusted to the context of SMEs only emerged in the late 1990s and early 
2000s, some adapted from existing ones and others developed specifically for SMEs 
[10]. In the study conducted by Garengo et al. [2], five common characteristics were 
identified for projects to implement BPM systems in SMEs, namely: the difficulty in 
involving SMEs due to lack of interest or availability; incorrect use or inexistence of 
a BPM model; application of the model in a non-integrated way and without a holistic 
approach; informal and unplanned implementation process; and limited resources for 
data gathering and analysis. In this study, the authors analyzed eight models in the 
main dimensions that characterize the BPM models: strategic alignment, strategic 
development, stakeholder focus, balancing, dynamic adaptation, process orienta-
tion, detail/depth and scope, causality between results and determinants in perfor-
mance measurement, and clarity and simplicity. Among the models studied, BSC 
has become the most widely known and used [10]. It was introduced as a model to 
support the conversion of the strategy into action. Although strategic alignment and 
development are typical dimensions of the models developed for large enterprises, 
these dimensions are also important for SMEs as long as they are properly adjusted 
to their needs. SMEs should include these dimensions in their BPM system, while 
continuing to focus on operational aspects [11]. 

2.2 Balanced Scorecard Applied to SMEs 

The BSC model proposed by Kaplan and Norton [8] proposes a holistic vision for 
the implementation of a BPM system. The key idea is that models based on finan-
cial indicators do not encompass the complexity of an organization’s performance, 
just as an organization’s performance cannot be measured by operational indica-
tors alone. Therefore, the model must be balanced and based on various types of 
metrics: financial and non-financial, short and long term, internal and external. In 
addition, it combines various perspectives: financial, customer, internal processes, 
and learning and growth. Although initially designed for large enterprises, BSC has 
been successfully applied in many SMEs. Recent research studies concluded that 
the adoption of the BSC has a positive impact on business performance [11, 12]. To 
implement a BPM system, the BSC model obliges organizations to define a solid 
strategy, set objectives, and make actions consistent with the strategy and objectives. 
Frequent change in strategy is the major cause of failure of the BSC in SMEs [13].
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For the successful implementation of the BSC in an SME, the role of the enterprise’s 
information system is fundamental, as it will have to make available the data used to 
calculate the indicators used to measure business performance. 

2.3 Enterprise Performance Measurement 

Performance measurement is a central point for the implementation of BPM systems, 
as it is the result of measurement that supports the decision-making processes at the 
strategic, tactical, or operational level. According to the BSC model, the enterprise’s 
vision and strategy must be converted into specific objectives from each of the model’s 
perspectives. For each objective, one or more measures must be defined, and targets 
must be established. The measures can be obtained from financial and non-financial 
data. The information systems that support the business processes of enterprises, e.g. 
ERP, CRM, SCM, etc., are the main source of data. BPM systems can also integrate 
external data or elements provided directly by the users to get measures and calculate 
performance indicators, i.e., a quantitative or qualitative indicator that reflects the 
state or the progress of the enterprise, the business unit, or the individual [14]. To 
evaluate the performance of a business unit or process, a set of key performance 
indicators (KPIs) is generally defined, which can be calculated directly from the 
source data or from the combination of several other KPIs. Each KPI is associated 
with a target, against which the value of the indicator is compared, thus allowing a 
quantitative and immediate assessment of performance [14].  Based on these prin-
ciples, KPIs can be defined to measure each enterprise process, for example, the 
performance of the sales department can be measured by the combination of visits 
to customers, percentage of sales proposals accepted, and the invoicing volume. The 
data can be gathered from different data sources, such as enterprise’s transactional 
systems, Excel sheets, or from manual direct users input into the BPM system. 

Despite the considerable research in performance models, there are still many 
difficulties in the implementation of the BPM systems in SMEs. Although there 
is evidence that use of KPIs in combination with the BSC model is suitable for 
measuring performance in enterprises, these methods require in-depth knowledge, 
and their implementation can be complex and lengthy. SMEs often lack the necessary 
finance and knowledge on how to implement this approach [15]. 

3 Business Performance Management Platform 

This section presents the architecture, objectives, and features of the BPM platform 
for SMEs. The project will be implemented on the OMNIA cloud-based platform 
provided by Primavera BSS (https://omnialowcode.com/), making use of a low-code 
application development model.

https://omnialowcode.com/
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3.1 Architecture and Development Approach 

According to Gartner, a low-code application platform supports the rapid devel-
opment, implementation, execution, and management of applications in a single 
development stage, using high-level declarative programming abstractions such as 
model-driven and metadata-based programming languages. They support the devel-
opment of user interfaces, business logic and data services, and improve productivity 
at the expense of vendor portability compared to conventional application platforms. 
Gartner predicts that, by 2024, low-code application development will account for 
over 65% of application development [16]. 

OMNIA supports the rapid development of solutions, enabling data integration 
from business software applications (ERP, CRM, SCM, etc.) and facilitating the 
evolution of the software applications to keep them dynamically aligned with the 
business. OMNIA platform can also be used to gather data directly from end-users 
whenever the data is not available in the business software applications. To overcome 
the obstacles to the adoption of performance management by SMEs, in particular, 
the lack of financial resources, the reduced availability of top management staff, 
and the limitations of management skills, we will adopt an innovative template-
based approach to the development of BPM solutions. Each template offers a set of 
ready-to-use basic features, from data source connectors to the KPIs processing and 
visualization. 

Just as ERP solutions are based on generic modules that can be shaped to fit the 
characteristics and operation of each enterprise, the solution to be developed within 
this project will be based on templates that meet the typical needs of SMEs and 
can be adjusted to each enterprise. As a result of this approach, the cost and time 
of implementation of a BPM solution can be significantly reduced, increasing the 
perception of SMEs about the objectives and benefits of the BPM systems. 

The first templates to be developed will cover the financial and customer perspec-
tives. The first phase of the project will just connect to the ERP software provided 
by Primavera BSS. The BSC model will be used to identify the features and KPIs to 
be included in the first templates. We will perform a literature review to identify the 
sales area indicators used in BSC implementation projects in SMEs, categorize the 
objectives and select the KPIs. Subsequently, the objectives and KPIs will be priori-
tised through interviews with a group of SME managers and cross-checked with 
measures that are available in the ERP software or can be obtained from direct user 
input. Figure 1 presents the structure of the template to be developed on OMNIA. 
New data connectors can be developed to integrate data from any business software 
application. The settings layer allows to adjust the template to the specific charac-
teristics of the enterprise in the development of BPM solution. The template layer 
corresponds to all KPI management, objectives, and respective categories. The objec-
tives will be detailed in KPIs and these will be defined according to the measures 
obtained from external data sources or by user input.
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Fig. 1 Structure of OMNIA template (left) and solution overall architecture (right) 

The top layer corresponds to the interface that will allow the interaction with 
data dashboards and management reports. The interface can also be used to imple-
ment data gathering processes, for example, the sales objectives per enterprise or 
employee. Each template can be replicated for multiple customers and customized to 
their specific needs. In addition, new templates can be developed, based on generic 
templates, for supporting specific needs of a set of enterprises or market niche. 
OMNIA allows to include, at any time, new templates in the solutions that are being 
deployed by customers. After importing the template structure into the solution, we 
just need to configure and feed it with data. The template will include most of the 
enterprise needs and can be easily adapted and extensible. This architecture brings 
great agility in the implementation of solutions. 

3.2 Objectives and Features 

The project democratizes SMEs’ access to decision support instruments. For 
example, in the sales area, we can identify the following common objectives: 
invoicing volume, number of customers achieved, number of scheduled visits, 
number of leads generated, and customer satisfaction index. The standardization 
of the solution using templates allows the removal of the main obstacles to the adop-
tion of BPM systems by SMEs. Even if not specifically developed, it can be adjusted 
to each SME and offer the main benefits of BPM, a fundamental tool for business 
management in an increasingly competitive market. Considering this general objec-
tive, several objectives have been outlined for the solution to be developed: (a) the 
platform must support the adding of new data connectors; (b) the templates should 
be instantiated with the enterprise’s data, including data sources; (c) the instantia-
tion of the template should allow adding categories, configuring KPI’s and objectives,
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defining users and access profiles; (d) an application may combine several templates; 
and (e) the interface layer should be highly and easily customizable in terms of layout 
and visualization elements. 

The objectives management should allow the registration, editing, removal, and 
monitoring of objectives. Initially, four categories are considered, corresponding to 
the existing BSC perspectives, that can integrate many subcategories. Each subcat-
egory may have a different importance by assigning a weight. Objectives are asso-
ciated with a category or subcategory and mapped in KPIs. The objectives can be 
global to the enterprise, associated with a unit/department or be assigned to one or 
more people. For each target, a weight and an expected value must be defined. SME 
managers will be able to implement Frolick and Ariyachandra’s BPM framework 
[17]: select the objectives and plan the targets, according to the desired strategy, 
monitor and analyze the results, so they can take the appropriate corrective actions. 

4 Expected Results 

The implementation of this project will provide a set of generic templates for the 
implementation of BPM systems in the sales department of SMEs in a simple and 
fast manner and adjusted to its reality. The BPM system implemented in this way 
will be able to combine several interfaces, namely, dashboards with KPIs, reports, 
and data input forms. After the implementation of this project which, according to 
our conviction, will materialize the proposed objectives, it is planned to develop 
more templates to support the SMEs in the other BSC perspectives. After many 
decades of research and the successful implementation of BPM systems in SMEs, 
the adoption rate of BPM by SMEs remains very low. The implementation of BPM 
in SMEs could have a very positive impact on the economy. With this project, major 
obstacles to the implementation of BPM systems in SMEs will be reduced due 
the template-based standardization and low-code. The key expected benefits of the 
proposed BPM Platform are: (a) extremely short delivery time; (b) possibility of 
phased implementation of BPM by areas with immediate ROI; (c) low cost for 
implementing and running the solution; (d) no need of deep knowledge about BPM 
models and methods; and (e) fast perception about the benefits of BPM systems. 
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Breaking the Monopoly of Facebook? 
Toward the Building Blocks of a Unified 
Model: Review 

Puzant Balozian and Samia Curdy 

Abstract A growing number of Social Network Sites (SNS) users are raising ques-
tions on the privacy and security of their information on the popular platforms. In 
recent years, various SNS have experienced several system crashes causing distress 
for a majority of users, as well as some high-profile scandals of security and privacy 
breaches. Subsequently, current users of these SNS are contemplating switching 
to less popular alternatives that may have a more reliable network and system. In 
the extant literature there is a gap in explaining this switching phenomenon with a 
comprehensive model. This paper addresses this gap with a literature review. The end 
result is a unified model of antecedents for switching from a social media to another, 
along with developing several relational propositions. Thus, this study responds 
to an important gap in the SNS literature, and guides future research to solve a 
contemporary problem in our world. 

Keywords Social network sites · SNS switching · SNS monopoly · Review 

1 Introduction 

This study defines social networking sites (SNS) as digital platforms that enable users 
to share information about themselves as well as retrieve information on other users. 
Social media has become a crucial element in today’s society because it connects 
millions of users and enables them to interact with each other. Social media also 
represents a communication and interaction medium not only for users but also 
for businesses and institutions enabling them to reach out to customers and engage 
with them. Social media is essentially an online platform where users share and 
interact with each other. In this study, robust online social platforms like Facebook, 
Instagram, Twitter, WhatsApp, and YouTube will be referred to as Big Tech SNS as
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they are the platforms with the highest number of users. These Big Tech SNS are 
pioneers in the industry and will be compared to alternative smaller SNS (Alt Tech 
SNS) companies that are claiming to offer better privacy and are seemingly the most 
promising alternatives to these Big Tech SNS. 

Facebook is the most well-known of all SNS because of the sheer number of its 
features [1]. Facebook’s attributes have made it one of the most attractive platforms 
for users and hackers alike. Currently in the world, there are nearly 2.4 billion Face-
book users, around 330 million Twitter users, and approximately 2 billion YouTube 
users [2]. Furthermore, messaging platform WhatsApp has about 1.5 billion active 
users as of 2020 [3]. Social networking sites (SNS) are consistently exposed to data 
breaches and privacy scandals since SNS contain some of the largest databases for 
consumer information, with huge ramifications of security and privacy concerns for 
users. Meanwhile other alternative smaller tech companies are boasting with better 
security and privacy features, demanding and posing a more competitive SNS market. 
The scope and purpose of this study is to find out the antecedents that push the users 
to switch from Big Tech to Alt Tech. The extant literature lacks an explanation of 
this switching phenomenon with a comprehensive synthesized model. This paper 
addresses this gap with a systematic literature review. The end result is a unified 
model of antecedents for switching social media, along with developing several 
relational propositions. Such theory building and proposition advancing studies are 
common in the extant information systems literature (See [4–8]). The security aspect 
of organizations and SNS companies are outside the scope of this study in order to 
keep the volume of articles manageable and for the sake of keeping the topic of this 
study focused (for the recent existing security literature and reviews see [9–14]). In 
the next paragraphs and with a special emphasis on Facebook, we further highlight 
the importance of our study. 

One of the most infamous Facebook data breaches occurred in September 2018 
when 50 million users’ private information was left exposed [15]. Mark Zuckerberg, 
the founder of Facebook, testified that Cambridge Analytica stole the personal data of 
the users that were subjected to this breach [16]. This Facebook incident did not only 
leave members of Facebook (FB) vulnerable, but it also provided hackers with the 
access to any accounts linked to a member’s FB account (i.e. AirBnb and Tinder) [17]. 
The complexity and connectedness of today’s digital environment enables hackers to 
single-handedly compromise a plethora of data through the compromise of a single 
platform. 

The Cambridge Analytica scandal set users off in a struggle to comprehend FB’s 
integrity and the level of security in which their data is being stored and protected. 
Eventually, users started to think that the only way to protect their data would be 
to delete their accounts and discontinue Facebook usage. A survey conducted by 
Leswing [18], with a sample size of 1,000 Americans, was taken shortly after the 
FB scandal in 2018 with results to prove that the breach had an effect on users: 17% 
of respondents said they deleted the Facebook app from their phone over privacy 
concerns and 9% reported deleting their Facebook account altogether. However, 
the survey only provided insight into users’ initial reactions to the scandal and
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no further information was provided whether these users eventually re-downloaded 
and/or reactivated their FB accounts. 

Within the same week of the scandal, the hashtag, “#DeleteFacebook” [17] started  
trending and “within a two-hour period…it was mentioned 40,398 times” [16]. It not 
only raised awareness on the Cambridge Analytica scandal, but it also initiated users 
into becoming more cautious of the information they share, and it also led some to 
delete their accounts. A number of celebrities and public figures were involved in 
popularizing the trending hashtag and raising awareness as they continued to abandon 
FB. Among the public figures that tweeted the trending hashtag were WhatsApp co-
founder Brian Acton [19], Apple co-founder Steve Wozniak [20], and entrepreneur 
Elon Musk [21]. Following Steve Wozniak’s tweet were singer Cher, actors Will 
Ferrell and Jim Carrey, and former talk show host Rosie O’Donnell claiming FB’s 
privacy practices as unsafe and unethical [20]. 

On another hand, FB’s monopolization of the market leaves users with little to 
no intention to discontinue use as it has become a main form of communication. 
However, there are emerging FB alternatives that users might consider switching 
to, claiming to have stronger security and privacy over users’ sensitive information. 
These FB alternatives function similarly to FB with features that allow users to post 
pictures and make online connections. These alternatives include but are not limited 
to: Diaspora, Ello, Vero, Mastodon, and Raftr [22]. Despite the availability of these 
alternatives, FB still remains to be the preferred online platform arguably because of 
the extent of connectedness of users [23]. 

In this study, we synthesize a growing literature on SNS switching, in order to 
better understand this phenomenon and come up with a unified model. The model 
could be a stepping stone to summarize the research till date, in order to explore other 
dimensions related to SNS switching. The remainder of this paper will be divided 
as follows: the emerging themes are discussed in the literature review followed by 
the comprehensive unified model of the antecedents of Big Tech SNS switching 
toward lesser-known alternatives. Seven propositions are developed that highlight the 
relations among the constructs. Finally, we underscore our theoretical and practical 
contributions and we direct future research toward dimensions that would enable 
researchers to better understand why Facebook is still a monopoly and how to enhance 
a healthier SNS environment. 

2 Literature Review Methodology 

In order to narrow the search process, this study employed the databases known 
to be inclusive of many of the business and social science disciplines. These 
databases are as follows: ABI Inform, Business Source Complete, Informs Pub 
Online, and Science Direct. After refining the databases, the keyword searches 
that this manuscript included were interchanged between both the title and abstract 
sections. The keywords were as follows: social networking sites (SNS), SNS contin-
uance, SNS continuance intention, SNS discontinuance, privacy, privacy concerns,
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social media, risks, self-disclosure, antecedents, and later on after the initial reading 
of the titles, the keywords social media technology (SMT) and technology invasive-
ness (TI) included in the search. The keyword Facebook (FB) was also employed 
due to the relatively high frequency of SNS studies conducted that used Facebook 
as the platform to test users’ behavior and attitude toward SNS. 

Since SNS usage continuance is a fairly new topic, the research was limited to the 
period from 2010 to 2019 inclusive with a focus on articles in the senior basket of 
eight journals in information systems. The adoption of the narrow 10-year timeframe 
in the literature review was justified by the relative novelty of the data scandals on 
SNS. In the analysis and synthesis of this study we also included articles from prior 
to 2010 and articles within the timeframe but not related to SNS (e.g. general privacy 
papers), in order to enrich cross discipline pollination of constructs. This exercise 
greatly enhanced the comprehensiveness of the unified model. 

Finally, this study considered only empirical articles that tested structural models. 
All the conceptual papers were left outside the scope, although we made use of review 
papers on privacy (e.g. [4]). We excluded the conceptual papers for two reasons: to 
keep the scope of the literature review more manageable since the privacy literature 
is voluminous and to build a unified model based on empirically proven models and 
constructs. The level of analysis in the literature result section is not organizational, 
but the societal level. Nevertheless, organizational level articles were screened for 
relevant constructs (or adaptation of constructs) to the research at hand. The unit of 
analysis is the individual user. Based on the reading of the titles of hundreds of articles 
from online databases we short listed the titles of articles of which we wanted to read 
the abstract. We read the abstract of dozens of articles that resulted in identifying 18 
manuscripts. In order to keep the study focused yet comprehensive, the references 
of the articles used for this research were further scanned in search of any studies 
that were relevant to this article. We identified 18 articles based on their content and 
relevancy and tested constructs related to SNS switching. The eighteen articles are 
marked by an asterisk “*” in the references. 

3 Literature Analysis and Results 

This section of the paper identifies the emerging trends and relationships gathered 
throughout the research that lend further understanding into SNS privacy behavioral 
change. The conceptual relationships that emerged throughout the research consisted 
of various controls that affected member attitudes and privacy-related aspects. The 
following paragraphs analyze the seven emerging relationships from the synthesis 
of our systematic review. These are: (1) the effects of attitude toward change on SNS 
privacy behavioral change, (2) the impact of switching stressors on attitude toward 
change, (3) the impact of privacy concerns on attitude toward change, (4) the impact 
of perceived control on attitude toward SNS change, (5) the impact of social influence 
of dissenters on attitude toward change (i.e. discontinuing, switching), (6) the impact
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of privacy awareness on privacy concerns, and (7) the impact of past bad experience 
on privacy concerns. 

3.1 Effects of Attitude Toward Change on SNS Privacy 
Behavior Change 

Throughout this manuscript, the different relationships that collectively effect SNS 
privacy behavior change have been studied and hypothesized. In this context, attitude 
refers to a user’s positive evaluative effect about using a social networking site [24]. 
Throughout the users’ SNS experience, an attitude toward the platform will eventu-
ally be formulated and either a positive or negative judgment will be formed. The 
value added from SNS forms an important incentive to encourage a more positive 
attitude toward SNS while the lack of value added may encourage a more negative 
attitude toward SNS. Attributes that affect a user’s judgment and can be seen as an 
added value are part of user experience. User experience can range from the appli-
cation’s user interface which contributes to ease of use and how accessible basic 
functions are to privacy-related incidents. 

The most pivotal issue that users face is the fear and distrust regarding their 
personal privacy [25, 26]. Ad-free browsing experiences and transparency in regard 
to information privacy are factors that aid in a more enjoyable experience and will 
instill a positive outlook on SNS rather than a negative outlook. However, users may 
become victim to cyber risks as SNS popularity increases. This is likely to create 
adverse attitudes in users toward SNS and discourage them from regularly using 
SNS [24]. Alternatively, a user might misjudge the integrity of an SNS through the 
provider’s behavior. Contributing factors to a user’s misjudgment include the extent 
to which a provider collects personal information about a user’s location, activity, 
and usage behavior [27, 28]. The more distressed a user feels toward the privacy 
of their information, the more likely it is to affect their attitude toward change. The 
degree to which user attitude is affected ultimately determines the likelihood that 
the user will leave Big Tech SNS for Alt Tech SNS. Thus, this study proposes the 
following: 

Proposition 1 Attitude toward SNS change has a positive effect on SNS behavior 
change. 

3.2 Impact of Switch Stressors on Attitude Toward SNS 
Change 

When users have the ability to switch SNS platforms from Big Tech to Alt Tech, the 
behavioral response is not immediate, and users have to consider the cost and effort
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of switching [29]. The latter are then considered to be switching stressors perceived 
by the user that aid in the behavioral response to be taken. Furthermore, techno-
invasion was used to describe social media’s invasive nature which is said to be a 
main stressor on the user, which in turn increases a user’s stress levels [30]. 

A main instigator of stress in users is the switching costs that a user senses, 
eventually leading to SNS exhaustion. The first switching cost is the transition cost 
which involves the stress of having to learn and adapt to new SNS technologies and 
situations, along with the search costs in looking for SNS alternatives [31]. When a 
user wants to adopt an ALT Tech SNS technology, the ability to grasp the controls 
and benefits from using social media is crucial. If a user has already been a long-time 
loyal user of a popular social media platform like FB, the effort of having to learn 
to use a new Alt Tech SNS becomes an insurmountable task which deters the user 
from moving away from Big Tech. 

The second switching stressor is represented by sunk costs. This cost alludes to the 
psychological commitment to keep using specific SNS because of the effort it took a 
user to learn the technology and the time it took the individual to incorporate the use 
of SNS into their daily lives [31]. In the event of considering switching platforms, 
the users might find themselves having to use several different online platforms to 
compensate for what one platform was offering them, which would then cause the 
users to reassess SNS switching. 

A contributor in SNS switching are the FB alternatives available to the user and 
the ease of switching to less popular alternatives. Among the aforementioned FB 
alternatives, Vero is the most similar to FB and is a fast-growing FB alternative 
with nearly 3 million members [32]. Vero shares similar features to FB, but it also 
differentiates from it—claiming an ad-free experience and no user data mining. 
Although Vero developers collect user statistics this feature is turned off by default 
and if the user decides to turn it on, they have full access to the information being 
collected [22]. Diaspora is another FB alternative with approximately 50,000 new 
users joining in the past six months by the time of the writing of this manuscript [22]. 
Diaspora prides itself on its decentralization and is tailored more for the tech savvy 
user with the network consisting of many networks known as pods. Instead of user 
information being stored centrally, they are stored in pods and the infrastructure is 
distributed by the users themselves. If the user has good technical know-how, they 
can operate their own pods, which essentially function as servers. This means that 
users have full control over the privacy of their data [22]. What might deter a user 
from committing to a switching from Big Tech SNS to Alt Tech SNS is the user 
interface of the SNS. User interface and design impact the use of a system [33]. It 
is the designer’s role to make the design of the alternative social media platforms 
similar to that of the current monopolistic ones so that Alt Tech SNS closely resemble 
Big Tech SNS in design and features. This minimizes the learning curve between the 
two platforms and increases the likelihood of switching and committing. 

Although these FB alternatives do not seem to be as popular as FB, the user count 
is steadily increasing in the aforementioned alternate platforms. The steady growth 
indicates that users are becoming more interested in information privacy and might
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be developing privacy concerns from allocating too much of their information on FB 
and prefer to switch to a more transparent online platform. 

The feeling of having to use too many alternatives to interact at the same degree 
is the third type of switching stressor known as replacement overload [31]. Replace-
ment overload is also said to create an unfavorable psychological perception in 
terms of switching-exhaustion. Switching-exhaustion emphasizes how integral FB 
has become to a user since the platform offers all services on one platform with 
the suitability of having an already existing friend network. Thus, this manuscript 
proposes the following: 

Proposition 2 Switch stressors have a negative effect on attitude toward SNS change. 

3.3 Impact of Privacy Concerns on Attitude Toward SNS 
Change 

The degree to which the users are seeing their digital information being collected, 
shared, and processed in a fair way defines privacy concerns [34]. The increase of 
digitalized personal information and social media’s popularity poses a new threat 
for users in terms of their information privacy. Though information sharing through 
online media platforms has existed since the Internet, it is the increase in data on 
these social platforms that is leaving users concerned with the possible misuse of 
their information. 

To better understand internet privacy concerns (IPC), Lowry et al. [34], Benamati 
et al. [35], and Bansal et al. [25] introduced the four main dimensions of IPC that are as 
follows: collection, errors, secondary use, and improper access. Collection has been 
uniformly defined as the concern surrounding the collection of sensitive information 
that is being collected and stored in online databases [25, 34–36]. Thorough research 
shows that collection is one of the most important dimensions of information privacy 
and is a “core component of privacy concerns” [36]. Users on the Internet want to 
feel like the information that they are providing these online websites with is relevant 
to their online transactions. Privacy concerns stem from instances where users find 
themselves needing to provide more than the minimum information required in order 
to complete a specific transaction. The intrusive nature of online social platforms 
makes individuals becoming aware that they are providing too much of sensitive 
information. 

Moving on to the second IPC dimension, errors were collectively defined as the 
inadequacy of data collectors to properly protect an individual’s private informa-
tion [25, 34–36]. When setting up a profile, users will provide personal informa-
tion about themselves and entrust the organization to make sure that the data being 
collected is double-checked for accuracy. However, often an organization will not 
check the authenticity of an online profile—this gives users the ability to create 
online profiles under aliases and fake celebrity accounts. However, user identity is
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now being confirmed with the placement of a blue check mark next to the username 
of public figures and celebrities across all SNS platforms [37]. The lack of auditing 
information inserted to create a user’s profile as well as checking for accuracy of 
accounts is considered as an error and can spark privacy concerns in a user. More-
over, it is important that organizations check for information accuracy because for 
example, a user’s password can be changed by a third party and the account holder 
will not be notified of this change until after the password has been changed. It is 
the organization’s responsibility to always check that any changes in personal infor-
mation were modified by the user and not by a third party, creating errors in the 
information and therefore, sparking privacy concerns in a user. 

Lowry et al. [34] found that the third construct of IPC is unauthorized secondary 
use which is a user’s concern about the possibility of their private information being 
used for secondary reasons and without authorization. Unauthorized secondary use 
of information is a main factor in prompting user privacy concerns. Oftentimes, 
online media platforms will sell private user information as a main source of revenue 
without the user’s consent. This not only applies to the personal information a user 
has provided to online platforms, but it is also the tracked activity of a user. Tracked 
activity can refer to all the actions a user makes online which include but are not 
limited to search history, private chats, and even data submitted in FB quizzes. The 
information exchanged in private chats can range from trivial messages to significant 
information about a person’s health. 

The last common dimension of IPC is improper access which refers to the degree 
in which an individual’s private information is readily available to unauthorized 
personnel [34]. This dimension refers more to the information on an organizational 
level and how stringent a company’s security is over the control of user data. Unen-
crypted passwords of accounts could be stored in company databases and accessible 
to employees of the organization whether the employee is authorized or unauthorized 
to view this information. Furthermore, occurrences of security-related incidents that a 
social media user might be exposed to could trigger their awareness of the possibility 
of improper access to their personal data. 

In addition to the four aforementioned dimensions of internet privacy concern, 
Hong and Thong [36] found that control and awareness were also dimensions of 
IPC, whereby control refers to the perception of control that a user has over his/her 
personal information collected by websites. Awareness is how aware a user believes 
online websites are pertaining to information privacy practices [36]. The researchers 
found that consumers consider the gain or loss of control crucial to their interaction 
with websites [36] and need to feel as if they control the decisions taken in regard to 
their data. 

While Hong and Thong [36] refer to control mainly in the context of websites, 
the dimensions of SNS privacy concerns appear to be more sensitive. Even though 
websites collect information about the user, Big Tech SNS like FB go further and can 
collect user’s private messages, status updates, comments, and any form of commu-
nicated text to infer personality traits. This helps Big Tech SNS to improve their 
product for users and advertisers and creates a platform where ads become better
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suited for the user. The patent of the software responsible for this type of psycholog-
ical profiling was gained by Facebook in 2012 [38]. In the case of Big Tech SNS, user 
information that is being collected and sold to third parties is sold without the user’s 
consent. The lack of transparency that Big Tech SNS exhibit gives users the idea that 
they do not have control over their information and that elicits privacy concerns [17]. 
As a consequence of the above, we formulate the following proposition: 

Proposition 3 Privacy concerns have a positive effect on attitude toward SNS 
change. 

3.4 Impact of Perceived Control on Attitude Toward SNS 
Change 

Perceived control is frequently used to describe the individual’s perception level of 
control such as self-efficacy and how an SNS allows the member to control use of 
information through privacy settings [39]. Through perceived control, a user’s trust 
either increases or decreases based on the experience. Furthermore, the data that 
is being collected is said to be used by the organization in order to better create 
business strategies for the consumer. While some organizations have been benefiting 
from selling private user information, other companies have remained ethical and 
chosen not to share sensitive data and in return this has given users a sense of control 
over their information [39]. 

Lately, governmental bodies intervened to increase user perceived control. The 
General Data Protection Regulation (GDPR) is a law in the European Union and the 
European Economic Area that addresses transfer of information between companies 
and individuals. The recent surge of FB data privacy notifications and the privacy 
settings that are no longer turned on by default are impositions made by GDPR [40]. 
GDPR regulations have increased user perceived control and can be seen as a major 
contributor in affecting users’ attitude toward SNS change, thus a decisive element 
for either switching to SNS or sticking to Big Tech SNS. Although the regulations 
that have been imposed on Big Tech SNS seem to be keeping users from switching, 
it is still undetermined if these Big Tech SNS are being forced to comply or are 
willingly complying with these regulations. Perceived control can be seen to have 
significant effects in reducing a user’s privacy concerns as well as being considered 
to be the most notable factor affecting privacy concerns within the SNS context [40]. 

The term self-efficacy can be defined as a person’s ability to perform tasks with 
the skills that they possess and can influence an individual’s behavior on what actions 
to take [41]. Self-efficacy is also considered to assimilate control and give users the 
perception of having the ability to control their sensitive information. Kim et al. 
[41] divided self-efficacy into two types, technology self-efficacy and information 
self-efficacy; where the former refers to the adeptness a user possesses in using 
the SNS while the latter refers to an individual’s beliefs in their ability to share
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valuable information with others. With social media being a relatively new concept, 
technology self-efficacy can affect a user’s perception of control because of the 
learning curve a user faces in operating SNS. If a member of SNS doubts their 
ability to use social media technologies, it can become a critical barrier in continued 
usage and the feeling of loss of control. In order to gain some control, members of 
online social networks should be trained on the SNS platform whether formally or 
informally. For example, the two-step verification is a feature known to many users 
but not used by all. It is available on Big Tech SNS and users can activate it in order to 
add extra barriers to their account and provide users with a stronger sense of control 
over their accounts. 

Moreover, perceived networking assistance is also found to provide users with 
a sense of control over their personal network and networking activities through 
a manageable personal network with the help of SNS [24]. Searching for old and 
new friends by education, location, or workplace is an example of an SNS tool that 
helps members manage their personal networks. Moreover, being able to make new 
connections with other users online through shared similar interests and backgrounds 
is especially convenient on Big Tech SNS because of its connectedness. The manage-
ability of personal online networks takes part in shaping members’ attitudes toward 
SNS. Thus, this manuscript proposes that: 

Proposition 4 Perceived control has a negative effect on attitude toward SNS change. 

3.5 Impact of Social Influence Dissenters on SNS Attitude 
Toward Change 

Social influence concerns the psychological needs of a user and the pressure to 
conform to specific expectations from users’ reference groups. Reference groups 
refer to a user’s online and offline social network that is comprised of friends, family, 
and coworkers who are important to the individual. For example, messages a user 
receives from a member of their reference groups will influence their attitude toward 
and perception of expected participation on online social networks [24]. The expec-
tations imposed on a user through their reference group will affect a user’s atti-
tude toward whether or not the imposition is perceived positively or negatively. For 
example, when social influence is favorable, users will internalize these beliefs and 
develop a similar attitude toward online social networks. 

A positive attitude toward online social networks will add value to social 
networking for the user and will encourage a user to remain active on online social 
networks. Moreover, users may consider social networking sites as unfavorable when 
their reference group starts to believe the same. What is still unapparent in research is 
the effect of the critical mass on users and what amount of a user’s personal network 
should do a mass exodus in order for the user (and others) to follow. 

Similarly, the source of social influence is not only comprised of a user’s personal 
network, but it is also from influencers like politicians, entrepreneurs, prominent
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figures in the technology field, and celebrities. Tech titan and co-founder of Microsoft, 
Bill Gates, has limited how much tech his kids consume and according to several 
sources, did not allow his kids to have phones until the age of fourteen [42]. Billionaire 
Mark Cuban also manages his kids’ screen time and has restricted the use of all 
technology after specific times [42]. When users witness major tech giants practicing 
caution on Big Tech SNS, it is likely to affect users’ activity on SNS. 

This social influence that is brought upon by social influencers and dissenters has 
been defined as subjective norm by Loiacono and McCoy [30]. Subjective norm is 
the influence that a social network has on a user’s decision on whether or not to 
perform a behavior. Thus, this manuscript proposes that: 

Proposition 5 Social influence dissenters have a positive effect on the attitude toward 
SNS change. 

3.6 Impact of Privacy Awareness on Privacy Concerns 

Part of what makes social media desirable is the ability to connect with the people you 
know; a person’s constant desire to be present and aware in their online community 
is pertinent to social media’s survival and growth. Not only users enjoy sharing and 
interacting with their network, but users will also feel more encouraged to share 
and communicate on social media if they feel the same is being reciprocated [34]. 
However, it can be argued that users who practice caution over their data, and know 
the repercussions of over-sharing information online, tend to exhibit less desire for 
online awareness and more privacy awareness [34]. Over time, a user adds more 
personal information on his/her social media. This creates a more or less complete 
profile of the user. His/her likes, dislikes, interests, religious and political preferences, 
and psychological make-up become available to even strangers. Frequent posting 
behavior makes an individual easily discoverable in comparison to users who do not 
share the same desire to post and have provided limited information about themselves 
on their online profiles. 

In light of the extant literature, Lowry et al. [34] uses “awareness” in the context of 
social awareness and while social awareness is relevant to SNS usage, it is the level of 
privacy awareness that impacts Big Tech SNS usage. Privacy awareness pertains to 
the level of knowledge that a user has in terms of their online privacy and how a user’s 
privacy awareness can impact privacy concerns. However, due to recent regulations 
set by GDPR, Big Tech SNS are obliged to notify users of data privacy-related 
settings available on platforms which lends users a stronger sense of awareness over 
their online privacy [40], without totally minimizing the fact that users are basically 
bound to accept SNS conditions if they want to use their platforms. Otherwise they 
will remain isolated from their social media friends and feel de-platformed. 

Corresponding to the aforementioned, internet, computer or privacy self-efficacy, 
and privacy knowledge are defined as knowledge [43]. Generally, it is the people
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who know more about information privacy and the risks pertaining to sharing your 
information online that have higher privacy concerns. In addition, an individual’s 
privacy awareness is formed by both their privacy exposure in the media as well as 
any prior experiences [35]. Based on the findings of this study, privacy awareness not 
only stems from personal experience, but it can also come about from having heard 
or read stories through the media. Thus, this manuscript proposes the following: 

Proposition 6 Privacy awareness on SNS privacy and security has a positive effect 
on the privacy concerns of users. 

3.7 Impact of Past Bad Experience on Privacy Concerns 

Privacy concerns can be termed as a person’s belief that the information they are 
sharing online is at risk [44]. Prior to any negative experiences on these social 
networking sites (SNS), users are often unaware of the threat that Big Tech SNS 
pose in terms of their data vulnerability. In some instances, users are aware of these 
threats but do not perceive Big Tech SNS as posing any high-level threats as they 
have not been exposed to any prior negative experiences to elicit such a reaction. It 
is often assumed that far-reaching global companies like FB would have the utmost 
tight-knit security systems with well-protected databases. This assumption creates 
a sense of security in users who have entrusted platforms with sensitive data and 
therefore have no reason to question a company’s integrity. However, it is not until 
users experience security breaches and fraudulent activities that they become more 
aware of the risks they are in [24]. The robustness of social media platforms like 
Facebook is always vulnerable to security breaches and has been victim to online 
privacy invasions. 

Users could also be made aware of a privacy breach through notifications that 
they receive from FB; advising them to change their passwords or to make sure that 
double-verification is activated. Constant exposure to notifications about data privacy 
and headlining articles on data breaches could evoke a user’s curiosity in terms of the 
vulnerability of their data as well as encourage users to take initiative into switching 
to smaller alternatives in which they feel their data is more protected in comparison 
to Big Tech SNS. After all, the hackers are after the big techs for greater impact. 

Social media operators should focus on improving their privacy protection tech-
nology in order to compensate for a user’s prior negative experiences [44]. Although 
being informed of these breaches through media outlets is not a direct form of privacy 
invasion, it is sufficient enough to raise questions and concerns regarding the afore-
mentioned. However, it still remains that people who have been subjected to negative 
experiences tend to be wearier of the information that they are sharing on social media 
as well as the actions they are taking [45]. Thus, this manuscript poses the following: 

Proposition 7 Past bad experiences of security or privacy breaches have a positive 
effect on the privacy concerns of SNS users.
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Fig. 1 The unified research model 

4 The Unified Research Model 

As shown in Fig. 1, the research model includes the following constructs: past bad 
experiences, privacy awareness, social influence of dissenters, privacy concerns, 
perceived control, switch stressors, benefits, attitude toward change, and SNS privacy 
behavior change. 

The unified model builds on the literature review of the previous sections. It shows 
that Privacy Awareness and Past Bad Experiences of security and privacy breaches 
are positively related to increased Privacy Concerns. Consequently, Privacy Concerns 
and Influence of Dissenters have positive relationships on heightened Attitude toward 
SNS Switching. On the other hand, Switch Stressors and Perceived Control of data 
have both a negative relationships toward Attitude of SNS Switching. In turn a 
heightened SNS Switching Attitude leads SNS Switching Behavior. 

To the best of our knowledge, this is one of the first studies to consider a unified 
model of SNS switching in the information privacy context. In the remaining section, 
we highlight our theoretical and practical contributions, before giving directions for 
future research. 

5 Contributions, Conclusion, and Future Research 

This paper presents an in-depth literature review on SNS switching. This study 
contributes to theory and research by developing a unified model of SNS switching 
antecedents along with relevant propositions of the relationships among the 
constructs. Review articles that synthesize literature, develop theoretical models, and 
advance propositions to be tested in future research abound in Information Systems 
discipline [5, 7, 8], including in privacy [4] and information security [6]. The extant 
literature shows there is paucity in articles that combine all antecedents in SNS
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switching, thus we comprehensively synthesized the antecedents found based on a 
systematic literature review and developed a unified model that helps to break down 
what factors impact the user attitude toward SNS change. Future research should 
be directed toward testing the propositions of such theoretical models. Such models 
should also be tested in a variety of contexts to validate the significance of the 
propositions across different cultures. 

This study is also important practically, especially in light of the world commu-
nity facing monopolistic domination from Big Tech SNS companies. If switching 
platforms and leaving Facebook are a cause of stress, the alternative social media’s 
designers have a significant role to make the design of the Alt Tech SNS similar to 
Big Tech SNS to minimize the stress on the users. On another hand, campaigners and 
influencers can have an important role to lead mass exoduses away from monopo-
listic Big Tech SNS. If a user switches to a new platform and does not find his or her 
friends there, he/she will likely come back or reactivate the old platform. This also 
invites future research to investigate by using focus groups, interviews, and quali-
tative analysis to shed light on what might cause or trigger a mass exodus. These 
directions of research could not only enrich literature and theory, but also change our 
SNS experiences and our world for the better. 
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Abstract This paper analyzes the academic literature that highlighted the role of 
digitalization in the implementation of sustainability strategies within organizations. 
It questions how digital transformation could help organizations to integrate the 
corporate social responsibility perspective in their structure, their value proposal, 
business, and management methods (ethics, values…). The main results of the liter-
ature review insist on the positive contribution of digital transformation in the imple-
mentation and success of corporate social responsibility strategies. Even though 
the reviewed literature does not give insights into the conditions and implementa-
tion processes underlying such positive effect, it highlights the key factors that could 
positively link digital transformation and the development of corporate social respon-
sibility strategies. These results appear useful both for business practice and future 
research. 

Keywords Digitalization · Digital transformation · Corporate social 
responsibility · Sustainable development strategy 

1 Introduction 

Everything around us nowadays is based on technology, it is no wonder that our lives 
revolve around a digital and automated orbit. Let us travel together back in time and 
remember the initial industrial revolution where they used water and steam to power 
mechanical production facilities, then came the second industrial revolution where 
electric power and division of work was utilized for mass production. After that, we 
all remember the third revolution in industry where the introduction of electronics 
and information technology enabled a breakthrough that led to the automation of
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production lines. This is generally referred to as the digital revolution, catalyzed 
by the development of semiconductors, mainframe computing (1960s), personal 
computing (1970s and 1980s), and the Internet (1990s). 

Today, we are experiencing the fourth industrial revolution. Starting at the turn of 
the century, it bases on and extends the third digital revolution and it is characterized 
by a much more ubiquitous and mobile internet, by smaller and more powerful sensors 
that have become cheaper, by artificial intelligence (AI) and machine learning. 
Similar to other revolutions that took place before, this fourth industrial revolu-
tion has the possibility to enhance the global income and expand the standard and 
quality of life for all populations around the world, while implementing sustainable 
development goals. Technology has changed and evolved every aspect of our daily 
lives and made it easier, with various options available, to improve and increase the 
productivity of our work. We can thus say that the digital transformation is the most 
essential deliverable of the fourth industrial revolution. 

The digital transformation taking place nowadays is leading modern organizations 
to switch from traditional to digital business models. Progression towards an even 
more digital world is underway with all industries transforming their traditional 
operations into digitalized business operations. This transformation process poses 
challenges and pushes businesses to create awareness among the people working 
in their organization to undergo new strategies. In order to meet the global climate 
goals of 2050, the transformation into a circular and thus sustainable economy needs 
to be accelerated. Such an acceleration is possible through a responsible digital-
ization. In order to become more socially responsible, a lot of organizations are 
utilizing their digital and technology innovations to implement strategies character-
ized by sustainable corporate social decisions. The key success factor for incorpo-
rating digital transformation into an effective corporate social responsibility (CSR) 
is leadership, together with an authentic commitment of leaders and managers within 
organizations to go through a sustainability-oriented process of change. 

Sustainability within organizations may have many different meanings, such as 
taking a more ethical approach towards employees, shareholders as well as towards 
the social and environmental issues. Digital transformation can lead organizations to 
be socially responsible by supporting the development of sustainable strategies to the 
benefit of society and the whole economic system. The aim of this paper is to conduct 
a review of the existing literature to explore digital transformation, its impact on CSR 
and its contribution to sustainable development through the operationalization of the 
main CSR principles within organizations. 

The paper will be structured as follows: An introduction to the history of digital 
transformation, review of the conceptual models of digital transformation, review 
of definitions of sustainable development in literature, overview of CSR within 
organizations, review of digital transformation and its contribution to CSR, and 
sustainability within organizations and finally concluding all the above.
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2 Literature Review 

2.1 Definition of Digital Transformation 

In literature, there is not a commonly accepted definition of Digital Transformation 
(DT). The available definitions show significant variations around the concept of 
DT that mainly result from the widely spread and diverse academic backgrounds 
of DT scholars and practitioners. Digital transformation is a relatively new concept 
in the field of Information technology and business, which has attracted the atten-
tion of researchers but at the same time is lacking consensus on a unified definition. 
Researchers have adapted different approaches to define DT. Some tackled it from a 
business process point of view and others from a technological perspective. However, 
many researchers have conceptualized DT as a business strategy and not only as a 
technological process. Digital transformation is thus related to a revolution impacting 
the overall work environment (including strategy, management, and people) [1]. On 
a similar note, digital transformation is referred to as a continuous process charac-
terized by different digital phases and going through a complete redesign to achieve 
new digital customer experience and enhanced digital value propositions [2]. 

Between 1990 and 2000, for example, digitalization enabled payments to be 
done online and not only physically in the store like the old traditional way. In the 
following decade from 2000 till 2010, smart devices started emerging and, together 
with the expansion of social media platforms, they transformed the retail way of how 
customers and businesses deal with each other. Educational courses started becoming 
digital, online payments such as those taking place on PayPal have increased, and 
online banking and commerce have taken off to become the normal way of doing busi-
ness. Nowadays, thanks to new communication and mobile technologies, a massive 
amount of customers’ data can be collected online and leveraged to advertise more 
effectively by tailoring advertising to fit customers’ specific needs. Table 1 illustrates 
the chronological history of digital transformation.

Digitalization is considered as one of the primary impetus of today’s develop-
ment that is linked to achieving higher competitiveness by improving the economic, 
social, and environmental aspects in life [3]. DT is a process used to enhance the 
performance of organizations, by improving their use of technologies to transform 
customer relationships, modify internal processes, and capitalizing on new value 
propositions [4]. On another note, Mazzone highlighted that DT is a continuous 
digital evolution of the organization, a redesign of business models that introduces 
new process ideas on a strategic level [5]. To sum up, the different definitions of 
digital transformation depict a networking of businesses and customers across all 
value-added chain segments, which include the application of new technologies and 
appropriate skills and analysis to evolve business models and processes, ultimately 
leading to an increased performance of organizations [2]. The benefits and positive 
impacts of DT on business and the economy as a whole highlight that DT is a new 
form of change that can enable technology to transform existing business [6].
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Table 1 The emergence history of digital transformation 

Timeline/age Year History details Change References 

Introduction 1970–1989 New emergence that 
led to the Internet 
(ARPANET, 
Telenet) 

Analog computers 
switched to digital, 
automation of teller 
machines started, 
industrial robots 
emerged, etc. 

Schwab [6]; 
Schallmo et al. [2] 

Growing 1990–2005 Invention of the 
World Wide Web, 
mainstreaming of 
the Internet 

Organizations started 
adopting digital 
channels and managed 
to change processes to 
make better use of 
technology 

Current 2005–2020 Web 2, social 
media, smartphones 

The whole world is 
embracing digital 
transformation as a 
strategy and not a 
process, towards a 
more sustainable 
digital world 

Future 2020+ Imagination/virtual 
age (AI, machine 
learning, smart 
places, intelligent 
spaces) 

Introduction of virtual 
reality, artificial 
intelligence and 
machine learning, 3D 
internet, progression 
of the concept of 
Internet of Things 
(IoTs), intelligent 
spaces and smart 
places, Big Data and 
augmented analytics, 
etc.

Digitalization from the notion of technology alone may not yield results. However, 
if coupled with strong strategic leadership, technology can transform firms into digi-
tally mature organizations, which outperform those that are not digitally mature [7]. 
A lot of organizations lack leadership even if they possess digital capabilities to 
transform their processes; this lack of leadership prevents organizations to strategize 
and develop in the right direction. In a McKinsey report of 2017 [8], DT is defined 
as a process of reinvention. It is not related to the process of digitizing a product 
or process, it is rather a redesign of processes or an enhancement that generates 
for instance new customer experience using technology platforms. It is strategy, not 
technology, that steers DT in the right direction. Thus, in order for organizations to 
gain value out of the transformation, they should adopt a carefully coordinated digital 
approach across four areas: first of all, organizations should grasp what is the real 
value of digitalization; then, they should redesign their structure and processes to
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target more profitable yet economical changes; third, they would need to back such 
changes with effective partnerships; and finally, organizations should make sure to 
evaluate the risk when going through this process of change. If organizations are to 
respect the sustainable development goals, this implies that organizations act as good 
citizens and not only work for generating profits. Such an approach needs to become 
an imperative for the DT process [8] and can only be enabled by an established 
strategic leadership. 

Nwaiwu’s literature review highlighted that there is a lack of connection or 
application between practice-oriented and academic-based research related to the 
subject of digital business transformation [4]. This implies that future research should 
emphasize this gap to ensure that the academic research is practiced by organiza-
tions adopting digital transformation. His research findings point out that digital 
transformation for organizations does not refer to the adoption of technology as 
this alone does not efficiently transform the organization. Further research recon-
firmed that digital business transformation relates to a strategy that has to be aligned 
with the overall corporate strategy of an organization [4]. On the same note, a new 
philosophy of digital transformation highlights the appeal of digital entrepreneuring, 
defined by Gunasilan as “Technopreneurship,” a new concept to strengthen organi-
zations by enabling collaborative digital entrepreneurial ventures [9]. In other words, 
the researcher emphasized that when startup organizations collaborate with devel-
oped organizations, they capitalize on their digital transformation by combining their 
internal capabilities with external ones and thus maximizing their efficiency. Collab-
oration in digital transformation can build innovation-oriented partnerships that can 
extend the best capabilities of both organizations [9]. 

The potential of DT to achieve the sustainable development goals in the economy 
has been explored in literature [10]. It is an important area to look into and understand 
how DT can contribute to the success of SDGs from a local perspective. DT could 
help organizations become more efficient in adopting a sustainable strategy aligned 
with their overall strategy. ElMassah and Mohieldin highlighted that decentralized 
economies or governance structures yield successful transformation as they involve 
local communities to be part of the decision making. Digital transformation can 
contribute to the accomplishment of sustainability if complete transparency and thus 
free exchange of information is ensured [10]. This ensures that sustainability can be 
accomplished successfully locally which in turn will ensure the global success. On 
top of that, in order to have a successful implementation of digital transformation 
within organizations, there must be a change of organizational culture and thus of 
people’s awareness working in the business [1]. 

Table 2 summarizes all the above-mentioned conceptualizations of digital 
transformation from the perspective and approach of different researchers.
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Table 2 Definition of DT in literature 

Author Definition Approach 

Orbik and Zozulakova (2019) “DT is revolutionizing all 
industries, changing not only 
business processes and models, but 
the work environment and the way 
of communication” [1] 

Strategic 

Javonovic et al. (2018) “DT is the primary impetus of 
today’s development that is linked 
to achieving higher 
competitiveness by improving the 
economic, social, and 
environmental aspects in life” [3] 

Technological and strategic 

Schallmo et al. (2017) “DT framework includes the 
networking of actors such as 
businesses and customers across 
all value-added chain segments 
and the application of new 
technologies. As such, DT requires 
skills that involve the extraction 
and exchange of data as well as the 
analysis and conversion of that 
data into actionable information” 
[2] 

Technological and strategic 

Schwab (2016) “DT is a new era of the 
development of new form of 
change that can enable technology 
to transform existing business” [6] 

Strategic 

Mazzone (2014) “DT is the deliberate and on-going 
digital evolution of a company, 
business model, idea process, or 
methodology, both strategically 
and tactically” [5] 

Technological and strategic 

Westerman et al. (2011) “DT—the use of technology to 
radically improve the performance 
or reach of enterprises—is 
becoming a hot topic for 
companies across the globe. 
Executives in all industries are 
using digital advances such as 
analytics, mobility, social media, 
and smart embedded devices—and 
improving their use of traditional 
technologies such as ERP—to 
change customer relationships, 
internal processes, and value 
propositions” [7] 

Strategic

(continued)



Digital Transformation and Its Contribution to Corporate Social … 139

Table 2 (continued)

Author Definition Approach

Gunasilan (2019) “DT—a new concept to strengthen 
organizations by enabling 
collaborative digital 
entrepreneurial ventures. 
Entrepreneurship as a driver of the 
digital transformation defined as 
‘Technopreneurship’” [9] 

Strategic 

2.2 Review of the Conceptual Frameworks or Theories 
on Digital Transformation 

This section analyzes the relevant theories that have been developed by different 
scholars on digital transformation and their application within the organizational 
context [4]. Some of these theories are relevant and empirically tested, whereas 
some others lack the applicability of the theory within companies. 

The frameworks that looked at digital transformation from a technological and 
strategic perspective include the “Six Keys to Success” framework proposed by 
Kavadia et al. (2016), “The Digital Reinvention” framework by Berman et al. (2016), 
the “Digital Transformation Model” proposed by Matt et al. (2015), the “Technology 
Acceptance Model (TAM)” proposed in 1989 by Davis, and the “Unified Theory of 
Acceptance and Use of Technology (UTAUT) model” proposed by Venkatesh et al. 
(2003). Table 3 summarizes the findings of the relevant frameworks discussed in 
digital transformation and presents a comparison of the selected frameworks.

The above review of the theoretical frameworks, whether their approach is 
academic or business oriented, helps in understanding the parameters used to support 
organizations during their digital transformation journey [4]. The “Six keys to 
Success” and the “Digital Reinvention” frameworks highlighted the dimensions that 
are key to success for organizations going through a digital transformation. However, 
these frameworks present some limitations as they could not link these dimensions to 
the performance of organizations. Focused on the general business model they failed 
to link the technology development with the organization itself. Therefore, they are 
considered as business tools for organizations to understand “how to” transform, but 
not complete in terms of achieving digital business transformation. 

TAM and UTAUT frameworks looked at the technology adoption from a narrow 
point of view: the “personal” rather than the overall point of view. Therefore, they lack 
the depth to analyze how different organizations are transformed by digitalization. 
This confirms that digital transformation represents rather an organizational strategy, 
and not only an intention and behavior analysis aiming at technology adoption. 
Despite the above-mentioned limitations, most frameworks capture that people’s 
technology acceptance and leadership are key factors to enable a successful digital 
transformation within organizations.



140 Y. Diab and I. B. Nasr

Ta
bl
e 
3 

C
om

pa
ri
so
n 
of
 th

e 
re
le
va
nt
 c
on
ce
pt
ua
l a
nd
 th

eo
re
tic
al
 f
ra
m
ew

or
ks
 o
n 
D
T
 

C
on

ce
pt
ua
l/t
he
or
et
ic
al
 

fr
am

ew
or
k 

B
ri
ef
 o
f 
th
e 

co
nc
ep
tu
al
/th

eo
re
tic

al
 

fr
am

ew
or
k 

O
ri
gi
n 
of
 th

e 
fr
am

ew
or
k 

(b
us
in
es
s/
ac
ad
em

ic
) 

C
ri
tic

al
 

an
al
ys
is
/v
ie
w
s/
lim

ita
tio

ns
 

Sc
ie
nt
ifi
c 
va
lid

at
io
n 
of
 th

e 
fr
am

ew
or
k?
 

Si
x 
K
ey
s 
to
 S
uc
ce
ss
 

(K
av
ad
ia
 e
t a
l. 
(2
01
6)
) 

B
us
in
es
s 
m
od
el
 th

at
 li
nk
s 

te
ch
no

lo
gy

 a
nd

 m
ar
ke
ts
. S

ix
 

di
m
en
si
on
s 
ar
e 
ke
ys
 to

 s
uc
ce
ss
 

fo
r 
an
 o
rg
an
iz
at
io
n 
to
 

im
pl
em

en
t a
 s
uc
ce
ss
fu
l d

ig
ita

l 
tr
an
sf
or
m
at
io
n:
 p
ro
du
ct
/s
er
vi
ce
 

of
fe
ri
ng
, c
lo
se
d-
lo
op
 p
ro
ce
ss
, 

as
se
t s
ha
ri
ng
, u

sa
ge
-b
as
ed
 

pr
ic
in
g,
 a
 c
ol
la
bo
ra
tiv

e 
ec
os
ys
te
m
, a
nd

 a
n 
ad
ap
tiv

e 
or
ga
ni
za
tio

n 

B
us
in
es
s

Fa
ile

d 
to
 c
on

si
de
r 
th
e 

m
an
ag
er
ia
l r
ol
e 
fo
r 
th
e 

su
cc
es
sf
ul
 im

pl
em

en
ta
tio

n 
of
 

D
T,
 le
ad
er
sh
ip
 d
im

en
si
on

 is
 

ne
gl
ec
te
d 

N
o 

D
ig
ita

l R
ei
nv
en
tio

n 
Fr
am

ew
or
k 
by
 B
er
m
an
 

et
 a
l. 
(2
01
6)
 

O
rg
an
iz
at
io
ns
’ 
st
ra
te
gi
c 
fo
cu
s 

sh
ou
ld
 in

te
gr
at
e 
ne
w
 e
xp
er
tis
e 

an
d 
ne
w
 m

et
ho
ds
 o
f 
w
or
k 

pr
oc
es
se
s 
in
 o
rd
er
 to

 a
ch
ie
ve
 a
 

su
cc
es
sf
ul
 im

pl
em

en
ta
tio

n 
of
 

D
T
 w
ith

in
 th

e 
or
ga
ni
za
tio

n 

B
us
in
es
s

T
he

fr
am

ew
or
k
 co
ul
d
be

us
ef
ul
; 

ho
w
ev
er
, t
he
 li
m
ita

tio
n 
is
 th

at
 it
 

is
 p
ur
el
y 
th
eo
re
tic

al
 a
nd

 n
ot
 

te
st
ed
 w
ith

in
 o
rg
an
iz
at
io
ns
 

N
o 

D
ig
ita

l T
ra
ns
fo
rm

at
io
n 

Fr
am

ew
or
k 
by
 M

at
t e
t a
l. 

(2
01
5)
 

A
 d
ig
ita

l t
ra
ns
fo
rm

at
io
n 

st
ra
te
gy
 s
ho
ul
d 
co
ns
id
er
 f
ou
r 

di
m
en
si
on

s 
to
 d
ig
ita

lly
 

tr
an
sf
or
m
 a
n 
or
ga
ni
za
tio

n:
 u
se
 

of
 te
ch
no
lo
gi
es
, c
ha
ng
es
 in

 
va
lu
e 
cr
ea
tio

n,
 s
tr
uc
tu
re
d 

ch
an
ge
, a
nd
 fi
na
nc
ia
l a
sp
ec
t 

A
ca
de
m
ic

N
ot
 v
er
y 
de
ta
ile

d 
as
 it
 la
ck
s 
th
e 

ce
nt
ra
l c
on

ce
pt
 th

at
 in

te
gr
at
es
 

al
l t
he
 m

en
tio

ne
d 
di
m
en
si
on

s.
 

N
ee
d 
to
 v
al
id
at
e 
th
ro
ug

h 
m
or
e 

re
se
ar
ch
 

N
o

(c
on
tin

ue
d)



Digital Transformation and Its Contribution to Corporate Social … 141

Ta
bl
e
3

(c
on
tin

ue
d)

C
on

ce
pt
ua
l/t
he
or
et
ic
al

fr
am

ew
or
k

B
ri
ef

of
th
e

co
nc
ep
tu
al
/th

eo
re
tic

al
fr
am

ew
or
k

O
ri
gi
n
of

th
e
fr
am

ew
or
k

(b
us
in
es
s/
ac
ad
em

ic
)

C
ri
tic

al
an
al
ys
is
/v
ie
w
s/
lim

ita
tio

ns
Sc

ie
nt
ifi
c
va
lid

at
io
n
of

th
e

fr
am

ew
or
k?

Te
ch
no
lo
gy
 A
cc
ep
ta
nc
e 

M
od
el
 (
TA

M
) 
by
 D
av
is
 

(1
98
9)
 

T
he
 m

od
el
 s
ee
m
s 
to
 p
re
di
ct
 th

e 
us
er
 in

te
nt
io
n 
an
d 
be
ha
vi
or
 

to
w
ar
ds
 a
do
pt
io
n 
an
d 
us
e 
of
 

te
ch
no

lo
gi
es
 

A
ca
de
m
ic

T
he
re
 is
 n
o 
st
ra
te
gi
c 
di
re
ct
io
n 

th
at
 e
xp
la
in
s 
th
e 
ad
op
tio

n 
of
 

te
ch
no
lo
gy
 f
ro
m
 a
n 

or
ga
ni
za
tio

na
l p

oi
nt
 o
f 
vi
ew

, 
ra
th
er
 it
 f
oc
us
es
 o
n 
a 
“p
er
so
n”
 

po
in
t o

f 
vi
ew

 

Y
es
 

T
he
 U
ni
fie
d 
T
he
or
y 
of
 

A
cc
ep
ta
nc
e 
an
d 
U
se
 o
f 

Te
ch
no
lo
gy
 (
U
TA

U
T
) 
by
 

V
en
ka
te
sh
 e
t a
l. 
(2
00
3)
 

U
TA

U
T
is
an

in
te
gr
at
io
n
of

 
pr
ev
io
us
 th

eo
ri
es
 (
TA

M
, t
he
or
y 

of
 p
la
nn
ed
 b
eh
av
io
r 
T
PB

, I
D
T
 

in
no
va
tio

n 
di
ff
us
io
n 
th
eo
ry
, 

so
ci
al
 c
og
ni
tiv

e 
th
eo
ry
, a
nd
 

m
ot
iv
at
io
n 
m
od

el
) 
th
at
 a
im

s 
to
 

ex
pl
ai
n 
us
er
 in

te
nt
io
n 
an
d 
us
er
 

be
ha
vi
or
. T

he
 f
ou
r 
di
m
en
si
on
s 

of
 th

e 
U
TA

U
T
 a
re
: e
ff
or
t 

ex
pe
ct
an
cy
, s
oc
ia
l i
nfl

ue
nc
e,
 

pe
rf
or
m
an
ce
 e
xp
ec
ta
nc
y,
 a
nd
 

fa
ci
lit
at
in
g 
co
nd

iti
on

s 

A
ca
de
m
ic

U
TA

U
T
 c
or
re
la
te
s 
th
e 
so
ci
al
, 

ec
on
om

ic
, a
nd
 e
nv
ir
on
m
en
ta
l 

(s
us
ta
in
ab
ili
ty
) 
fa
ct
or
s 
w
ith

 th
e 

be
ha
vi
or
al
 c
ha
ng
e 
of
 b
us
in
es
s.
 I
t 

su
gg
es
ts
 th

at
 b
us
in
es
se
s 
ar
e 

su
sc
ep
tib

le
 to

 a
do
pt
 a
nd
 a
cc
ep
t 

te
ch
no
lo
gy
 if
 th

es
e 
fa
ct
or
s 
ar
e 

de
ve
lo
pe
d 

Y
es



142 Y. Diab and I. B. Nasr

The result of this review of frameworks suggests that future research should 
investigate on DT by combining business and academic frameworks to achieve clear 
empirical evidence concerning the impact of DT on organizations. 

2.3 Definition of Sustainable Development 

The United Nations defined sustainable development (SD) as “development that 
meets the needs of the present without compromising the ability of future generations 
to meet their own needs” [11]. The idea behind this definition is to develop while 
preserving resources from depleting in the future, which explains the difference 
between being environmentally friendly and being sustainable. In 2015, the member 
countries of the UN nations approved a new plan for sustainability that should yield 
results by 2030. They decided on 17 goals that promote sustainability development 
to ensure a better and safer world for the people and planet. 

Sustainability was argued in research as a source for competitive advantage [12]. 
The ultimate goal of SD is the long-term stability of the economy and environment; 
and this is only attainable through the integration and acknowledgment of economic, 
environmental, and social concerns throughout the decision-making process [13, 14]. 
The aim of the sustainable development goals is to ensure a good equilibrium between 
needs of the economy, environmental, and social aspects, which allows to preserve 
resources for the present and upcoming generations. Avoiding the over consumption 
of natural resources while ensuring not to exploit these resources is key to achieving 
a healthy and balanced environment that is as well socially efficient [15]. These 
goals, set by the UN and agreed upon by 193 countries, represent the starting point 
of a transforming process into a longer sustainable world to fight poverty and attain 
sustainable development within the next 15 years [16]. 

The three elements that are essential to the sustainable development goals can 
be classified as environmental, economic, and social elements. These elements may 
introduce complications in balancing their objective and success. The question is 
which aspect will take precedence and if two are conflicting, which of these elements 
can be successfully measured in terms of success or failure [14]. For example, an 
economical goal can be moving energy to non-polluting sources, which may contra-
dict social goals as the poor will probably not be able to afford it and the burden 
on them will increase. Therefore, the goals that contribute efficiently to society, 
economy, and environment should complement and not contradict each other to 
reach and build sustainability in the world. Researchers stressed that for all the 
sustainable goals to be achieved equally and fairly, global governance systems must 
be designed for the effective integration of all three elements [13]. This supports the 
argument that digital transformation can play a major important role in achieving 
the implementation of sustainable development strategy. On a similar note, other 
research defined sustainability as a choice of selection, rather a mindset to respect 
the overall environment and the social goals [16]. This further supports the idea 
that the three elements—economic, environmental, and social—are the fundamental
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pillars of sustainability. On the other hand, other research argued that production and 
consumption (economic theory) need to transform in order to achieve sustainability 
[17]. Therefore, sustainability is understood as the accommodation of the economic 
needs, in addition to the social, and to the environmental requirements of the present 
time and of the future generations. 

Literature had studied the relationship between sustainability and financial perfor-
mance [18]. Pyka confirmed that sustainability strategy served as a support factor 
enhancing the effect of managerial capability on financial performance. This posi-
tive correlation confirmed that employing or adopting a digital business strategy will 
enhance the financial performance of the organization. Sustainability has become an 
important part of business operations. On another note, further research emphasized 
that there is a lack of attention towards the implementation of sustainability strategies 
within the overall business strategy of an organization [19]. Ukko et al. highlighted 
the factors required to ensure a successful implementation of an efficient corporate 
sustainability strategy. This includes having a proper organizational structure that is 
driven by a strong leadership. These new strategies should take into consideration 
cost reduction and optimization of processes by improving efficiency. Therefore, 
another definition that was introduced by Ukko et al. for sustainability is the fact that 
it is a strategy that needs to be developed by integrating the sustainable development 
principles mentioned in literature into business operations [19]. 

Moreover, the relation between sustainability and organizations was discussed by 
Engert and Baumgartner in the context of organizational strategies [20]. Organiza-
tions should shift their thinking from a competitive strategy to incorporate a sustain-
able strategy. Competitive strategies within organization definitely yield profit to 
shareholders, however sustainable strategies yield gains to stakeholders by increasing 
partnerships to improve competitiveness. Sustainability within organizations is an 
important topic that consist in finding a balance between generating profits while 
ensuring the safety of the other people and the planet. Therefore, for organizations to 
do so and become sustainable thinkers, they must undergo a shift in their economic 
or financial mindset and evolve it into a more social and economically sustainable 
mindset. This shift does not happen over a day or so, this is part of a continuous and 
long-term process of change, led by managers and leaders inside the organization 
and aimed at ensuring the adoption and implementation of sustainable strategies. 
The authors’ research emphasized the conflict or contradiction that organizations 
face nowadays between the financial-economical view and the sustainable view [20]. 
They further highlighted the importance of educating leaders and managers about 
sustainability. Managers or leaders need to be aware that they are accountable for 
making sound decisions beneficial to all stakeholders. Sustainable strategies within 
organizations are not only based on the management approach as an economical 
practice but rather on a social approach (culture and people).



144 Y. Diab and I. B. Nasr

2.4 Definition of Corporate Social Responsibility (CSR) 
Within Organizations 

When we refer to a “corporate entity,” we are simply pointing to an organization or 
corporation which exist to generate profit and maximize this profit. However, there 
is an increased pressure nowadays on organizations to act as a good citizen to the 
society and environment [20]. The legitimization of achieving corporate success has 
been depicted in a lot of research as possible if organizations adopt Corporate Social 
Responsibility (CSR) within its organization’s strategy. Therefore, the concept of 
Kumar of CSR was originated from the concept of organizations leaving an impact 
of social, economic, and environmental nature [1]. Orbik and Zozulakova stated 
that the problem of CSR was apparent in the 1980s where organizations in the US 
used monopoly practices which led European companies to lose business. This is 
when CSR started emerging to protect organizations from the exploitation of their 
practices, that can cause an economic and social cost. 

Several research studies highlighted the positive impact of introducing CSR strate-
gies and practices within organizations. Researchers addressed the necessity of CSR 
and digital transformation as main factors to achieve organizational competitive-
ness [1], including the improvement of financial performance for the organization, 
a better reputation for the business, improved employee motivation, enrichment of 
brand image, decreasing operating costs, and increased sustainability for the envi-
ronment and society. This helps to differentiate an organization from its competitors. 
These CSR-driven benefits favor the goodwill of the organizations as well as that of 
our society as a whole. 

On the same note, other research highlighted that organizations should act in an 
ethical and sensible way towards society and environment and that this is not a differ-
entiation strategy within their organization, it is rather a normal strategy to obtain 
legitimacy [21]. Kumar examined the concept of Corporate Social Responsibility 
(CSR) as a strategic business decision that maintains a balance between the social, 
environmental, and economic benefits of stakeholders and shareholders. CSR was 
always understood as beneficial from a social point of view by doing good deeds and 
sponsorships to the society. It was rather a philanthropic concept. However, a proper 
CSR strategy should be mirroring the organizational overall strategy. It is about real-
izing a competitive advantage in the society that can enhance sales while cutting 
operational costs by improving the supply-chain both economically and socially. 
CSR is described as a responsibility of the shareholders and directors of the orga-
nization onwards employees, shareholders, stakeholders, and also the environment 
and society [21]. In 2005, the concept of CSR became more prevalent towards the 
concept of business. It stated the major six principles that are supposed to guide 
organizations in doing business through legitimate and fair practices to promote 
governance and ethics. Adhering to these six principles would certainly constitute 
the social responsibility of a company. Briefly, these six principles of CSR are listed 
below as follows:
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1. “Businesses should have a proper conduct in line with Ethics, Transparency and 
Accountability.” 

2. “Businesses should provide goods and services that are safe and contribute to 
sustainability throughout their life cycle.” 

3. “Businesses should protect the well-being of all employees.” 
4. “Businesses should respect and promote human rights.” 
5. “Businesses should respect, protect, and make efforts to restore the environment.” 
6. “Businesses, when engaged in influencing public and regulatory policy, should 

do so in a responsible manner.” 

Organizations should evolve their strategy and undergo a redesign of their 
processes in order to re-align and adopt a sustainable culture [21]. Palma et al. pointed 
out that managers play a fundamental role in integrating a sustainable approach in the 
organization’s strategy, in order to make it ecologically and socially acceptable by 
society. It is imperative to keep the socio-economic environment embedded within 
the organizational strategy [9]. The authors stressed out the importance of a proper 
implementation of corporate social responsibility strategies within organizations to 
survive the worldwide competitive struggle. They analyzed an effective approach to 
assess the competitive advantage of the organization by considering the practices of 
the organization in building its competitive strategy. These competitive indicators 
are the People, Profits, Planet, and Partnership. Their research confirmed that the 
integration of the corporate social practices of the organization in the development 
of sustainable strategies is essential. 

Moreover, a study conducted in Bangladesh on the entrepreneur’s personal social 
responsibility (PSR) has confirmed that the entrepreneurs’ PSR has a positive effect 
on the longevity and credibility of the CSR of their organizations [22]. The important 
element in establishing a reputable CSR lies in the intangible asset of organizations 
which is their people or what is called the human capital [22]. Basically, if a person’s 
behavior is based on good values and ethics and the person tends to take responsibility 
on a personal level towards society, this will definitely reflect positively on and 
improve the quality of CSR. In other words, personal social responsibility has a 
positive effect on CSR. 

3 Digital Transformation and Its Contribution 
to Corporate Social Responsibility as a Sustainability 
Strategy Within Organizations 

Sustainability concerns have forced organizations to reconsider their strategies to 
incorporate the social well-being of the society and the organization. In order for 
organizations to implement effective sustainability-focused strategies, they have to 
consider a process of change. This is not about product change or change of a specific 
service that an organization offers; it is about creating new strategies and a full 
transformation of the organization’s business process.
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Research emphasized that managers should benefit from the digital transforma-
tion by utilizing technology to evolve their internal processes and value propositions 
[15]. Emas focused on the implementation of digital transformation within the overall 
organization that also sustains their responsibility to remain socially and economi-
cally efficient towards the society. Three blocks of digital transformation including 
an evolvement of the organization’s customer experience, operational processes, and 
its overall business model have stressed the importance of leadership within this 
transformation to accomplish an effective CSR strategy. 

A lot of organizations are utilizing IT capabilities and systems to enhance customer 
experience by the understanding of customers and by building effective cost struc-
tures that positively affect society. For example, restaurants adjust their price struc-
tures to fit the demand of people due to weather or inventory or proximity to closing 
times. Other examples include insurance companies and banks that redeveloped their 
cost structures to be more socially acceptable. All this is possible thanks to the IT-
driven business analytics they use to understand their customers better. This leads to 
CSR and sustainability by opening to radical reinventions in seeking new sustainable 
sources of income. These adjustments or the concept of building a new reinvention 
of the fundamental business can yield real benefits and represents an important phase 
to drive organizations into digital transformation. 

Digital transformation or reinvention does not refer to taking an existing product 
and digitalizing it by introducing an e-commerce site or digitizing a customer expe-
rience [13]. A new concept or approach for organizations as a tool to support them 
in developing their economic, social, and environmental competitiveness in order to 
achieve their CSR strategies has been discussed in literature [21]. With the help of 
IT systems, organizations should develop specialized CSR teams to implement CSR 
strategies that formulate policies for their social corporate programs. These programs 
have clear objectives that run with the purpose of achieving social well-being and are 
aligned with the objectives and strategies of the overall business. The programs are 
led by decision makers and employees that can make this process effective within 
the organization [21]. In other words, these CSR programs can be linked with the 
development of communities, aligning with educational or health projects in the 
community, thus contributing to improve societies and the overall environment. 

Other researchers drew some similarities and differences between the concept 
of business processes reengineering (BPR), which complements CSR strategies, and 
digital transformation [2]. Their research reconfirmed the contribution of what digital 
transformation can add to the development of CSR or sustainable development strate-
gies of organizations. Their research designed a roadmap as an approach to the DT of 
business models. The last stage, which they called digital implementation, concerns 
the reengineering of an organization’s strategy to redesign the digital customer expe-
rience and develop a digital value-creation network by integrating partners [2]. They 
proved that DT refers to a continual process and not just to technology enablement, 
which confirms research addressing DT as a tool to achieve CSR as a sustainability 
strategy within organizations [2, 21]. 

Other research looked into the achievement of the Sustainable Development 
Goals (SDGs) on a local level and how DT can affect the achievement of these
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goals [22]. The commitment of world leaders towards the adoption of such goals 
in 2015 put pressure and challenged every country to localize the SDGs. Consid-
ering these national and global efforts towards sustainable development, including 
the process of localizing these efforts, technology and innovation play an important 
role to achieve or facilitate sustainability [10]. ElMassah and Mohieldin examined 
several case studies of DT application in 7 countries, considering also the progress 
towards localizing the SDGs. Their findings confirmed that digital transformation 
improves the process of localizing SDGs. Big Data and e-governance can facilitate 
the effective implementation of sustainable development through the localization of 
the SDGs [10]. 

On the same note, similar research studied the impact of digitalization on the 
development of sustainability in societies and confirmed that the level of digital-
ization can improve the sustainable economic development on a country level [12]. 
Porter et al. confirmed that as the digitalization level increases, the economic devel-
opment level also increases through higher competitiveness, innovativeness, and 
entrepreneurial activities. This is reflected in a higher GDP in the more digitalized 
countries. Additionally, their research concluded that the social aspect of the country 
is also positively influenced by the digitalization. However, the ecological environ-
ment is neglected showing a negative impact of digitalization. The authors explained 
that the cultural dimensions or other differences between nations may influence the 
process of digitalization. 

Digital transformation does not only base on a technical capability, it rather 
depends on a managerial and operational capability that leads to a successful sustain-
able development in the organization [18]. This is because digital transformation 
implies a redesign of business processes taking into consideration the sustain-
ability strategy, and this requires not only technical capabilities but also experienced 
managerial and organizational capabilities to succeed. Research showed that sustain-
able development is positively correlated with financial performance. Therefore, this 
is a confirmation that digital transformation supports and improves the sustainability 
development strategies of organizations by means of capable managers leading the 
transformation and redesigning business processes. However, research that empir-
ically analyzes the effect of DT on sustainability within organizations is still poor 
[18]. 

Therefore, in order to achieve a successful digital transformation within orga-
nizations, a sustainable CSR strategy coupled with an effective leadership able to 
align the organizational strategy with a sustainable approach is needed. Corporate 
Leadership seems to be a critical component for creating a sustaining value in orga-
nizations. Table 4 summarizes the role of DT in CSR to ensure sustainability devel-
opment within organizations along with the essential components needed to drive 
this transformation effectively.
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Table 4 Summary of researchers’ perspectives on the role of digital transformation in achieving 
CSR 

Researchers Perspectives on DT and CSR Success drivers 

Westerman et al. 
(2011) 

CSR is imperative to reach a 
successful DT. This is done by 
evolving customer experience, 
operational processes, and the 
overall business model [7] 

Leadership 
Effective CSR aligned strategy 

Mazzone (2014) DT  is  a new  way to re-think,  
reinvent, redesign the 
organization in order to transform 
[5] 

Strategic 
re-alignment/reprocess/redesign/CSR 
strategy 

Schallmo et al. 
(2017) 

DT is a continual process. 
Business model innovation is 
required to set a roadmap for 
successful digital transformation 
[2] 

Roadmap of DT for business models: 
digital reality (value-added analysis of 
customer requirements), digital 
ambition, digital potential (enablers + 
best practices), digital fit (strategies, 
CSR, customer orientation), and digital 
implementation (redesign of business 
model) 

Kumar (2017) Developing CSR as a strategy by 
utilizing the technology systems 
[21] 

CSR as a strategic responsibility for 
DT/leadership/personal corporate 
responsibility 

Ukko et al. (2019) Digital transformation is not a 
technical capability but rather a 
managerial and operational 
capability that leads to 
sustainability performance within 
the organization [18] 

Sustainability strategy positively 
correlated to organizational financial 
performance/strong leadership 

Gunasilan (2019) DT is linked with digital 
entrepreneurship referred to as 
“Technopreneurship” [9] 

Internal organization capabilities, 
innovation partnerships 

ElMassah (2020) Successful DT contributes to 
localization of sustainable 
development goals in the 
economy [22] 

Organizations should build their own 
sustainable strategies and goals to 
contribute to the overall transformation 

4 Conclusion 

The review of the various conceptual and theoretical frameworks relevant to digital 
transformation within organizations has depicted a lack of adequate research towards 
the implementation of sustainability strategy within the organization’s business 
strategy, or what is referred to as the Corporate Social Responsibility (CSR) and 
its contribution to digital transformation. The theoretical frameworks of TAM and 
UTAUT have addressed the technology adoption and user behavior intention towards 
technology from a “person” point of view and not from an “organizational” point 
of view. Technology has developed rapidly in today’s environment where industries
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and organizations are highly impacted by this transformation. Countries around the 
world as well as major industries have noticed that their natural resources have been 
exploited in order to keep up with the rapid economic growth that is happening all 
around the world. Therefore, organizations should benefit from the digital transfor-
mation by utilizing technology as a strategy to evolve their internal processes and 
enhance their value propositions in order to become more sustainable socially and 
economically. 

This paper analyzed the business and theoretical frameworks and looked into the 
existing academic literature to look for a logic and introduce a research-based analysis 
to find a proper fit of corporate social and digital transformation. CSR and digital 
transformation are relatively new concepts that are reshaping the relationship between 
technology and organizational strategy. Corporate Digital Responsibility (CDR) is 
the new approach of organizations that reinforces the corporate social responsibility 
by adapting to the impact of technological and digital transformation. DT can serve 
as a framework for understanding how the digital reinvention or evolution can also 
evolve towards a sustainable development. It impacts the sustainability aspects of 
doing business. DT is the primary step in helping leaders in the economy and in the 
organizations achieve a better digital sustainable world with un-depleting resources 
for the future. 

Today everything is dependent on the capabilities of technology. In business nowa-
days, the major revolution is to switch from traditional to digital business models 
to maximize competitiveness. Digital transformation is one of the important devel-
opments in the business world. Its contribution to organizations for achieving a 
successful and sustainable development depends on the managerial capabilities and 
not only on the technical capabilities of organizations. It is important that the overall 
organizational strategies ensure proper alignment with its technical capability and 
includes the knowledge and competencies to integrate and redesign their business 
processes by taking into consideration the sustainability strategy or what we call 
the corporate social responsibility strategy of organizations. DT processes need 
experienced managerial and organizational capability to succeed. 

Therefore, organizations should benefit from digital transformation if they evolve 
their strategy and transform their processes by showing CDR and implementing 
a Corporate Social Responsibility strategy that calls for a digital but sustainable 
culture. In order to accomplish that, managers and leaders in organizations play a 
fundamental role in transforming the organization into a sustainable entity. Lead-
ership is an essential organizational trait for the success of such transformation, as 
it is critical for creating and sustaining the appropriate values within the organi-
zation. Thus, the success of DT depends not only on the IT capabilities, but also 
and especially on the right combination of other factors such as proper managerial 
and leadership skills as well as organizational thinking and commitment within the 
organization. For future research, it is important to explore the notion of corporate 
leadership and its relation to the success of digital transformation implementation. 
There is not sufficient academic studies linking DT and leadership. It is advisable to 
research these dimensions further to explore the relationship between digital trans-
formation success and leadership effect on CSR within organizations. The limitation
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in this literature review is that most of the research studies looked at and concentrated 
only on qualitative studies and did not apply any qualitative analysis which could 
result in more significant information that is related to the topic. Therefore, for future 
research, we could know more about the digitalization transformation process and 
successful implementation to learn more in depth about successful strategies that 
organizations follow to encourage digital transformation implementation and know 
more about what kind of real experiences they have passed through to implement 
DT. 
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Abstract Maintaining competitive advantage and long-term success has been very 
challenging for firms, particularly with the current highly competitive business envi-
ronment. The scale for successful innovation has been more complicated and directly 
linked with the customers’ value proposition. In this context, companies must adapt 
to a dynamic process of value innovation to open up new market spaces, make the 
competition irrelevant, and create valuable intangible resources, including customer 
satisfaction and loyalty. The main purpose of this paper is to provide a new perspec-
tive to achieve competitive advantage and Sustainability through the logic of value 
innovation and within the context of the Resource-Based View (RBV) of the firm. 
This paper aims to spotlight the role of emerging technologies in shaping the new 
business strategy of market transformation to value-creating intangible assets instead 
of physical, tangible ones. The study presents three test cases of strategic moves of 
value innovation in digital companies. It shows the significance of emerging tech-
nologies in creating intangible resources and competencies and their role in achieving 
competitive advantage and Sustainability. Thus, this study encourages firms to focus 
on value innovation and suggests a conceptual framework to achieve competitive 
advantage and Sustainability by promoting customer satisfaction and loyalty. 
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1 Introduction 

The nature of innovation itself is getting more sophisticated as the market becomes 
more mature and global. Enterprises keep shifting their innovation strategies to 
improve their competitive position and adapt to the market’s rapid dynamic changes. 
The rapid evolution in the business environment helped in developing innovative 
knowledge encompassing a wide range of domains and perspectives. Since the 
1930s, when Schumpeter defined innovation as a source of economic and techno-
logical change, the managing aspects of generating, recognizing, and implementing 
successful innovation processes are getting prevalent in strategic management litera-
ture [1–3]. Although Schumpeterian focused on technological innovation, innovation 
management remains the buzzword that indicates the transformation of new ideas 
and business opportunities outputs into values and, thus, market success [4–6]. 

Value innovation concentrates on providing a breakthrough in value for customers 
and firms by enabling business differentiation, reducing the relevance of competition, 
and evolving new uncontested market space [7–9]. The logic of value innovation tends 
to drive organizations to break out the bloody value-cost trade-off competition by 
focusing on the creation of a quantum leap in value instead of scattering resources and 
capabilities trying to beat the existing competition [7]. Therefore, firms have started 
shifting their strategies toward intangible breakthrough value innovation to provide 
customers’ desired value and achieve high profitable growth [4, 10, 11]. For instance, 
companies like Facebook, Uber, YouTube, Amazon, and Airbnb, with the help of the 
digital revolution and merging technologies like the Internet of things (IoT), big data 
analytics, artificial intelligence (AI), blockchain, and machine learning, managed 
to compete on superior value delivery to the customer as a basis for competitive 
advantage and profitable growth. By applying a value innovation logic they made 
the competition irrelevant and created uncontested market spaces and new industries 
[12, 13]. 

Emerging technologies are science-based innovations that have the potential to 
create a new industry or transform an existing one [11, 14]. They significantly affect a 
firm’s strategies and performance by shifting value chains, digitization of goods, and 
the locus of innovation. In this context, the emerging technologies associated with 
innovation strategies represent the progressive development of competitive advantage 
[15, 16]. 

This paper intends to shed light on the logic of value innovation and its signifi-
cance in achieving Sustainability. Particularly, this study links the value innovation 
notion of the Blue Ocean Strategy and the Resource-Based View (RBV) theory 
of the firm with the emerging technologies perspective to attain superior competi-
tive advantage and Sustainability. In a way, this paper encourages organizations to 
transform their business strategies from the physical, tangible assets-focused type 
of innovation to value breakthrough intangible assets-focused innovation to create a 
quantum leap in value, improve customer value, enhance customer satisfaction, and 
promote customer loyalty. This should be achieved by utilizing emerging technolo-
gies, ultimately resulting in superior competitive advantage and Sustainability. Thus,
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the paper answers the research question, “How can emerging technologies shape 
value innovation to create a competitive advantage and achieve sustainability?”. In 
this context, this paper employs a qualitative research approach to discuss three value 
innovation case studies in digital companies that use technology to create new value 
in business models, customer experiences, and the internal capabilities that support 
its core operations. Furthermore, the analytical case studies examined the firms’ 
behavior in enabling customer value by focusing on intangible resources and capa-
bilities. Moreover, this study contributes to the strategic management literature by 
suggesting a conceptual framework to enhance customer satisfaction and promote 
customer loyalty as intangible resources to achieve a competitive advantage and 
hence, Sustainability. 

The remaining part of this article is organized in the following way: a review of 
the related literature is presented in Sect. 2, focusing on value innovation, RBV, and 
value innovation within the RBV context. Then, Sect. 3 presents the value innovation-
related case studies, while Sect. 4 discusses the paper outcomes and suggests a 
conceptual framework to achieve business sustainability through the value innovation 
approach. Finally, the implications of the paper are presented in Sect. 5, while the 
conclusions, hindrances encountered during the study, and recommendations for 
future studies are presented in Sect. 6. 

2 Related Literature 

2.1 Value Innovation 

Value innovation (VI) refers to “the parallel drive towards differentiation and low 
cost to create a quantum leap in value for both customers and the firm” [17]. The 
logic of VI was conceptualized by Chan and Renée based on the ex-post study of 
over 150 cases from 30 industries and the business lunch of about 100 companies 
worldwide [17, 18]. According to Kim and Mauborgne [7], VI does not necessarily 
occur in developing new technology or being first to market rather than being able 
to link innovation to value. 

Value innovation concentrates on providing a breakthrough in value for customers 
and firms through enabling business differentiation, reducing the relevance of the 
competition, and evolving new uncongested marketspace [7, 17, 19]. The VI logic 
goes beyond just an innovation; it is an approach that covers the whole activities of 
the firm to break out the value-cost trade-off by reshaping an industry’s competi-
tive capability to create new offerings while eradicating and minimizing the factors 
of competitive interest to the industry [17, 20–22]. Different from the competitive 
strategic approach, which strives toward increasing the market share in an already 
existing competitive market space, the VI strategy drives toward creating a new 
uncongested marketspace with novel demands and better profitability [7].
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The concept of VI has been enriched with the Blue Ocean Strategy framework 
that comprises a set of effective analytical tools like “Strategy Canvas, Four Actions 
Framework, and Six Paths Framework” to define and reconstruct market competition 
factors and boundaries. This is to create new value innovation elements that offer an 
entirely new experience to customers [18, 21]. However, VI can only be achieved 
when innovators are able to align innovation with utility, price, and cost [21]. In 
addition, VI is a dynamic process in which companies need to continuously monitor 
their value curves for Sustainability and continuous growth [23]. 

Dillon et al. [24] identified two main drivers of VI in providing the most important 
customers with exceptional value, as well as increasing enterprise value; the sustained 
desire to meet customers’ demand drives continuous improvement in the enterprise 
value. Mele [25], Mele et al. [26] presented VI from the perspective of integrating 
resources within the collection of actors operating within service-dominant logic. 
According to Mele et al. [26], VI enables higher value co-creation, which can be 
achieved through the integration of resources such as knowledge and skills within a 
network of firms. Moreover, Matthyssens et al. [27] viewed VI as a path to sustainable 
competitive advantage by re-conceptualizing the business model or the industry to 
usher in better and new customer value. 

2.2 The Resource-Based View (RBV) 

The RBV of a firm addresses the means of explaining competitive advantage. 
It provides the theoretical model to analyze and interpret firms’ capabilities and 
resources for achieving sustainable competitive advantage and, in return, superior 
performance and growth [28–30]. The RBV focus goes beyond cost reduction or effi-
cient resource utilization and also encompasses the “concept of difficult-to-imitate 
attributes of the firm” as the foundation to gain competitive advantage and better 
performance [30]. Thus, the RBV discusses the relationships that exist between 
resources, strategy, performance, as well as a competitive advantage and firm-level 
processes [31]. 

In the RBV context, firms’ resources have been classified into tangible (TR) and 
intangible (IR) resources. The TR refers to the physical resources with a set of values 
that can be liquidated easily; this includes resources like cash, machinery, inventory, 
land, or buildings. On the other hand, IR is the long-term assets that do not exist in 
physical form and add value to the business; these include knowledge, skills, expe-
riences, innovation, intellectual property, firm’s reputation (customer satisfaction), 
brand name (customer loyalty), and organizational procedures. Despite the impor-
tance of all resources to determine firm success, RBV literature reveals the key role 
of IR as “conferring a sustainable competitive advantage and superior performance” 
[30, 32, 33]. 

As per Barney [34], “a firm can only gain a sustainable competitive advantage 
if its resources have specific attributes of being valuable, imperfectly substitutable, 
rare, and imperfectly imitable”. Furthermore, Fahy [35] evaluated a “resource-based
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model of global sustainable competitive advantage” and suggested the need for 
resources to drive value creation and be robust against duplicative efforts in order to 
gain sustained competitive advantage. Wang and Lo [28], Clulow et al. [29] discussed 
value creation more broadly with respect to customer-focus perspective, explaining 
the firm’s key intangible resources in creating customer value. Moreover, Khan 
et al. [33] empirically investigated the influence of investment in key intangible 
resources and capabilities in Pakistan and concluded the significant role of intan-
gible resources and capabilities in enhancing sustainable competitive advantage and 
firm’s performance. 

2.3 Value Innovation Within RBV Context 

Value innovation has been defined in both innovation and RBV literature as an essen-
tial factor for firm’s long-term success. For instance, while Kim and Mauborgne [23] 
defined it as the cornerstone of any innovation process, Wang and Lo [28] introduced 
value innovation as the motive of customer-focused performance, providing an effi-
cient and smooth flow of customer satisfaction experiences. As per Matthyssens et al. 
[27], “the only way to escape cut-throat competition and sustain competitive advan-
tage is through launching new value concepts and continuously re-invent the way 
customer value is created and delivered”. 

In the RBV context, VI is the creativity in “identifying, developing, deploying, 
combining and coordinating the capabilities and resources of a firm to be inimitable, 
valuable, rare, and non-substitutable in order to develop sustainable competitive 
advantage and long-term superior performance” [30, 32]. A strong parallel has been 
observed between the RBV reasoning and the Blue Ocean Strategy when focusing 
on the VI attributes as a key for superior performance, competitive advantage, and 
sustainable growth. For instance, VI, in the customer-focused view of RBV, plays a 
key role in supporting, improving, and redefining the quality and price of the attributes 
that drive customer-related performance and enhance customer value, customer satis-
faction and loyalty [28]. Similarly, the Blue Ocean Strategy focused on the utility, 
price, and cost position attributes and their alliance with innovation activities to 
achieve VI [21]. 

3 The Role of Emerging Technologies in Shaping Value 
Innovation 

The strategic moves of value innovators have been remarkable in creating new 
marketspaces and industries since the early days. Lately, the digital revolution and 
the growing awareness of strategic management knowledge aided in rapidly trans-
forming the global market [12, 13]. This has led to the appearance and high rise of new
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corporations like Facebook, Uber, YouTube, Amazon, Huawei, and Airbnb which 
managed to achieve business differentiation, make the competition irrelevant, and 
create new marketspaces and industries based on emerging technologies and intan-
gible breakthroughs of value innovation logics. On the contrary, big companies like 
Nokia, Kodak, Blackberry, Xerox, and Yahoo failed to cope with the market trans-
formation to offer new and valuable experience to customers. This section highlights 
three value innovation cases that successfully achieved competitive advantage and 
profitable growth by creating new and superior customer value. The case studies 
have been selected based on the strategic moves of successful digital companies 
that managed to adopt emerging technologies to create value innovation, and hence, 
competitive advantage and long-term success. The study employed analytical case 
studies methodology as to examine the firm’s behavior toward enabling customer 
value by focusing on intangible resources and capabilities. Westgren and Zering [36] 
considered case studies a useful analytical tool for studying organizational behavior 
and business strategy of firms and industries in transition. Thus, three case studies 
were analyzed based on secondary data of annual reports, review articles, news 
articles, and companies’ websites. 

3.1 Facebook 

Facebook was first launched in 2004 by Mark Zuckerberg and his university 
colleagues Dustin Moskovitz, Chris Hughes, and Eduardo Saverin as a platform 
to allow the creation and maintenance of social ties among university students [37]. 
Now, Facebook has grown to the status of one among the five largest companies in the 
world in terms of market value as per statista.com in 2018. According to Statista.com, 
by June 2021, Facebook is the 3rd most visited global website with daily average 
active users of 1.9 billion. 

Facebook showed great success in establishing new market space by providing a 
quantum leap in value and offering an entirely new experience to customers compared 
to other social network websites like chats, blogs, and emails. The emerging tech-
nologies, like Internet of things (IoT), big data, and artificial intelligence of social 
network, assisted Facebook to break off the competition and create an intangible 
value innovation. According to Hart et al. [38], Facebook “plays an important role in 
the process of forming and managing social capital by improving self-esteem and low 
life satisfaction, as well as crystallizing relationships that may remain short-lived”. 
In this context, Facebook provided an intangible breakthrough value innovation that 
enhanced customer satisfaction and loyalty by offering new user experience in terms 
of positive emotions. Sas et al. [39] empirically investigated Facebook success and 
suggested three drivers of positive emotional values that attract and retain Facebook 
users as “prevalent memorable experiences recorded between friends that engender 
feelings of connectedness and relive the good old times; participants’ engagement in 
public performance which experiences entertainment; and positive events that made 
public and people start to derive additional emotional benefits”.
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Despite the presence of strong competitors like Myspace and Twitter, Facebook 
sustains superior competitive advantage through pursuing the dynamic and contin-
uous process of value innovation. For instance, Facebook evolved to keep offering 
customers a leap in value beyond social networking. Thus, it becomes an efficient 
medium for teaching, news, company forums, discussion groups, communication 
channels, commercial purposes, online sales, and so forth. Furthermore, Facebook 
established powerful B2B businesses particularly in marketing by taking advantage 
of the huge number of users (2.38 billion), efficient data analysis competencies, and 
third-party applications to provide superior value for business partners. 

3.2 Uber 

As a multinational transportation network company, Uber Technologies provides a 
range of logistics and transportation services such as “ride service hailing, bicycle 
sharing, peer-to-peer ridesharing, and a food delivery system”. Since its foundation in 
2009, Uber has grown rapidly by providing unprecedented value in the taxi industry 
[40]. By 2019, Uber was the largest ride-hailing company with over $110 million 
globally, 69% passenger transport market share, and 25% food delivery market share 
(statista.com). 

The innovative business model of Uber, which leveraged on the emerging tech-
nologies of machine learning and blockchain [41], managed to sustain a competitive 
advantage by re-conceptualizing the Taxi industry, and thus, changing the whole 
value network [42]. In other words, Uber managed to obtain a value innovation 
breakthrough for customers and itself by providing business differentiation and low-
cost services based on the integration of intangible resources or dynamic capabilities. 
In fact, Uber succeeded without major financial resources and steely commitment. 
As the largest worldwide taxi company, Uber has no taxicab assets as the drivers are 
independent contractors using their own cars to drive on behalf of Uber. 

The remarkable delivery of superior customer value, which Uber competes on, 
played a key role in attaining competitive advantage and profitable growth. According 
to Cramer and Krueger [40], “Four factors likely to contribute to the higher utiliza-
tion rate of UberX drivers are: (i) Uber’s more efficient driver-passenger matching 
technology; (ii) Uber’s larger scale which supports faster matches; (iii) inefficient 
taxi regulations; and (iv) Uber’s flexible labor supply model and surge pricing which 
more closely matches supply with demand throughout the day”. 

3.3 Airbnb 

Airbnb is an “online marketplace and hospitality service brokerage company founded 
in 2008 which currently provides access to more than 6 million unique places in 
its accommodation marketplace in approximately 100,000 cities and 191 countries
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around the globe” (Airbnb.com). Like Uber, Airbnb witnessed tremendous growth 
through enabling business differentiation and low-cost services by using intan-
gible resources integration and a peer-to-peer business model to offer a brand-new 
experience to customers. 

With the efficient use of emerging technologies like cloud computing, big data, and 
Geographic Information System (GIS), Airbnb was able to achieve value innovation 
through reconstructing the industry’s boundaries, tapping uncongested marketspace 
and offering alternative benefits to customers, such as “cost-savings, household 
amenities, and more authentic local experiences”. According to Guttentag et al. 
[43], tourists were highly attracted to Airbnb owing to its “experiential and practical 
attributes, and the motivating factors of interaction, home benefits, novelty, sharing 
an economy ethos, and local authenticity”. 

Furthermore, Airbnb invested in creating intangible resources to sustain compet-
itive advantage, including trust, customer satisfaction, and loyalty. Ert et al. [44] 
marketed trustworthiness and reputation as imperative conditions for Airbnb trans-
actions which were achieved through online review-score and previous experience. 

4 Discussion 

Despite the rapidly growing technological evolution and its enormous impact on 
market transformation, customer value is still the keyword for a firm’s success and 
survival. Technological innovation without value tends to be a technology-driven 
or market pioneering that customers may not accept, thus turning into a failure 
like Motorola Iridium for example [21]. In this context, value innovation relates to 
providing the most important customer with exceptional value and increasing the 
value of the enterprise, whereas the sustained desire to meet customers’ satisfaction 
drives a continuous increase in the value of the enterprise [24]. Thus, innovation 
has become a creative tool for identifying, developing, deploying, combining, and 
coordinating a firm’s resources and capabilities, including technology, skills, and 
experience to create exceptional value, and thus, developing sustainable competitive 
advantage and long-term superior performance. As discussed in the previous cases, 
value innovation did not occur due to technological breakthrough in using Internet or 
mobile applications, which can simply be designed by fresh graduates or a freelance 
team. It rather occurred thanks to highly creative strategical thinking that allowed to 
utilize the intangible resources of the available Internet technology and smartphones 
aligned with skills and knowledge to provide unprecedented customer value. 

The Innovation and RBV literature intensively highlighted the importance of 
customer satisfaction and loyalty to achieve superior performance and sustainable 
competitive advantage [28, 29, 32, 33, 45, 46]. Wang and Lo [28], Clulow et al. [29], 
Kamasak [32], Khan et al. [33], Simon and Luc [45], Bellingkrodt and Wallenburg 
[46] addressed the influence of customer-focused and customer-oriented business 
principles on customer satisfaction and concluded that both Innovation and RBV have 
a strong positive effect on customer satisfaction and loyalty, and hence, competitive



The Role of Emerging Technologies in Shaping the Value Innovation … 161

Fig. 1 Value innovation proposed conceptual framework 

advantage and Sustainability. Therefore, value innovation helps to deliver superior 
customer value that leads to higher customer satisfaction, increased sales and produc-
tivity, and greater customer loyalty, whereas more innovation and development activ-
ities and higher employees’ satisfaction ultimately result in sustainable competitive 
advantage [28, 32, 33, 46]. This study proposes a conceptual framework to approach 
Sustainability through the development of value innovation that enhances customer 
satisfaction, promotes customer loyalty, and creates a competitive advantage (Fig. 1). 

5 Implications 

The business environment is getting more challenging, especially with globalization 
helping to share innovation knowledge, secure resources, and increase the domi-
nancy of large international companies. Simple innovation is no longer enough to 
maintain profitability and sustain a competitive advantage. The rising power of new 
ambitious players in the global economy, such as China and India, with surplus 
financial and technological resources, broke out the wont of monopoly or long-term 
industrial property dominance. Thus, the dynamic business differentiation, achieved 
by providing superior customer value that is able to build up reputation (customer 
satisfaction) and brand loyalty (customer loyalty), is imperative for a firm’s success 
and long-term survival. It is highly recommended for entrepreneurs to pursue the 
logic of value innovation to focus on creating a leap in value and making the compe-
tition irrelevant rather than focusing on beating the existing competition. Besides 
that, innovators are required to pay more attention to the significance of emerging 
technologies to create intangible resources and competencies, and their key role in 
achieving competitive advantage and Sustainability. 

Accordingly, the significance of the concept of value innovation goes beyond 
providing a quantum leap in value, but also plays a major role in creating intan-
gible resources, like knowledge, skills, experience, customer satisfaction, and loyalty, 
which are critical for achieving competitive advantage and Sustainability. Therefore, 
the dynamic process of value innovation leads to the creation of more intangible
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valuable resources, and hence, sustainable competitive advantage and long-term 
success. 

6 Conclusion 

The rapid dynamic change in the business environment encouraged companies to 
improve their competitive positions by adopting more innovative business models 
in order to sustain and survive. The concept of business differentiation and low cost 
has become the concern of many organizations to gain a competitive advantage. This 
paper sheds light on the logic of value innovation and its significance to enhance 
customer satisfaction, promote customer loyalty, and thus, attain superior competi-
tive advantage and achieve Sustainability. Nevertheless, this study encouraged inno-
vators to focus on emerging technologies and intangible resources in establishing 
their value innovation strategies in order to improve their value and that of their 
customers, make the competition irrelevant and open new market space. The present 
paper adopted a qualitative method to investigate the strategic moves of some digital 
companies including Facebook, Uber Technologies, and Airbnb to enable customer 
value, break out the competition, and create uncongested marketspaces based on 
intangible resources and capabilities. In conclusion, the current paper proposed a 
conceptual framework to build competitive advantage and approach Sustainability 
by embracing value innovation strategies. 

This paper has some limitations with regard to the measurements and analysis as 
no empirical data were collected to verify outcomes. Likewise, the conducted case 
studies relied on analyzing the strategic moves and were not supported by market 
analysis nor empirical analysis. On the contrary, future researchers are recommended 
to use empirical methods to further investigate value innovation and its influence on 
competitive advantage and Sustainability. Also, we encourage further researchers to 
conduct empirical studies to deeply investigate the factors enabling the success of 
innovative companies. 
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Big Data Analytics: Toward Smarter 
Marketing Decisions in Value Creation 

Inas Zein Eddine and Imed Ben Nasr 

Abstract Drawing on the Big data and the marketing literature, this paper aims to 
provide an inclusive analysis of the Big Data (BD) and Big Data Analytics (BDA) 
methods, and attempts to draw attention to the remarkable contributions of BDA to 
marketing decisions, if linked with the building of a consolidated BD infrastructure. 
Primarily, at the customer level, BDA has managed to offer marketers an improved 
set of data-driven engagement, acquisition, and retention decisions. Additionally, 
at the market level, BDA has given them the capability of coming up with new 
product developments, as well as dynamic pricing and advertising plans that best 
suit their customers’ needs and wants. Yet, toward value creation, the leveraging of 
BDA should be accompanied by the creation of an organized BD set-up that can 
efficiently and effectively combine physical, human, and technological efforts. 

Keywords Big data · Big data analytics · Big data infrastructure ·Marketing 
decisions · Value creation 

1 Introduction 

Being introduced as the oil of modern marketing, Big data Analytics (BDA) has 
pushed marketing researchers and practitioners to look deeply into new visualiza-
tions, and search for new understandings to book their places in the “Big data” era. 
Primarily, the marketing arena is undergoing critical transformations with the devel-
opment of new digitalized marketing networks [1], in which the analytics brought by 
the emergence of Big Data (BD) is radically changing marketers’ perspectives toward 
new tactics of customers’ understandings [2]. In this vein, BDA is expected to domi-
nate the contemporary marketing approaches, market evaluations, and customers’
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analyses [3]. Indeed, the emergence of BD has raised new discussions on the need for 
new policies and procedures to improve BD integration [4]. Accordingly, marketers 
look for new opportunities via BDA to enhance their decision-making processes, as 
there is an urgent need to link “Big data” with “Big impact” [2]. Nevertheless, the 
vision is still blurry regarding the association of specific data types with the suitable 
analytics’ methods, and the framework needed for their appropriate implementation 
[5]. In addition, great expectations on BDA are faced with the alerts of considering it 
as a publicity leading to disappointments. In this context, and driven by the need to 
derive clearer customers’ understandings from BD [6], marketers are heavily relying 
on the role of BDA as an enabler for data-driven value creation processes. Some 
researchers have argued that BDA is the “fourth paradigm of science” [7], a “new 
paradigm of knowledge assets” [8], or “the next frontier for innovation, competition, 
and productivity” [9]. Indeed, the potential contributions of BDA have been high-
lighted throughout the literature, from its impacts on the business environment [2, 10] 
to its role in decision-making processes and in advancing organizational functions 
[11]. However, the synthesized literature on BD and BDA prospects in marketing is 
limited, and research in this area has shown a critical gap in displaying the supporting 
value of BD to the marketing function in organizations [12]. Accordingly, in this 
paper, we extend the research by exploring and demonstrating the potentials of BDA 
in the marketing field; in essence, we expect to obtain an in-depth understanding 
of the contributions of BDA integration in marketing decisions at the customer and 
market levels, in association with a consolidated BD infrastructure. 

Certainly, this research work contributes to the body of knowledge in various 
means. To the authors’ best knowledge, this literature review is among the first to 
address the revolutionary role of BDA in the marketing field, in association with the 
building of BD infrastructure. Additionally, it brings researchers and practitioners 
a clarified view of the existing studies in this area, in which it sheds light on the 
importance for marketers and decision-makers to capitalize on BDA through their 
decision-making processes. Indeed, in this review, we argue that there is a need for 
a transformation in the marketing field by considering the effects of the BD era in 
understanding the dynamism of customers’ needs and expectations. 

The remainder of this paper is structured as follows. In the next section, an under-
standing of BD and BDA is displayed. In the third section, an overview of marketing 
fundamentals in the BD era, and the elements that form a strengthened BD infras-
tructure are presented. Then, in the fourth section, the contributions of BDA at the 
customer and market levels are revealed, to be then followed by the fifth section that 
highlights the conclusion.



Big Data Analytics: Toward Smarter Marketing Decisions in Value … 167

2 The Understanding of Big Data and Big Data Analytics 

2.1 The Definition of Big Data 

Since the emergence of BD, its definitions have been masked by conceptual vague-
ness, failing to cover its wide range of concepts through specific explanations. The 
absence of a formal definition has directed research into unexplored and challenging 
roads [13]; however, this ambiguity has not prevented business researchers and prac-
titioners in extending, or even disregarding prior definitions and suggesting new ones. 
Commonly, BD has been described implicitly through its characteristics, technolog-
ical methodologies, success stories, and impacts on enterprises, business operations, 
and societies. In parallel, trials in explicitly describing BD have also failed, in which 
there has been no settlement on what common entity this term would be linked to. BD 
reflects a diversity of different entities encompassing, but not restricted to information 
assets, data collections, analytical procedures, storage expertise, and infrastructures. 
“Big Data refers to datasets whose size is beyond the capacity of typical database 
software tools to capture, store, manage, and analyze data.” This definition comes as 
an illustration of the critical challenges that companies are confronted with, which 
nowadays make the dealing with huge amounts of data in traditional ways unfeasible 
[9]. 

In parallel, BD definitions have been categorized into three core groups [13], 
which are illustrated in Table 1. The first group of definitions covers BD character-
istics, which in accordance with Laney’s framework, discusses the three dimensions 
of data volume, velocity, and variety [14]. In this context, it is argued that, even if 
this framework has not managed to explicitly define BD [15], it well reflects BD’s 
main characteristics and can be designated as the 3V’s framework, representing 
the increasing amount of data by “Volume,” the quick pace of data formation by 
“Velocity,” and the diverse richness of data by “Variety.” This framework has been 
later developed by other authors to incorporate two other “V”s: Value associated with 
data quality and Veracity associated with the need to be aware of data value [16]. 
Additionally, the second group of definitions is linked with the technological needs 
for data processing. Research has argued that the traditional analytical methods used 
cannot have the capacity in holding BD [17]. Similarly, it has been considered that 
“Big Data is less about data that is big than it is about a capacity to search, aggre-
gate, and cross reference large data sets” [18]. The third group refers to the impact 
of BD. Here BD is seen as a cultural, technological, and scholarly phenomenon, 
where computation influence and algorithmic precision are exploited by effective 
technology interfaces, and large data sets are allocated through analysis, objectivity, 
and accuracy [18]. In this regard, BD economic impacts have been emphasized as 
follows “Big Data technologies describe a new generation of technologies and archi-
tectures, designed to extract an economic worth from very large volumes of a wide 
variety of data, by enabling high velocity capture, discovery and/or analysis” [19].
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Table 1 Definitions of big data and main references 

Different orientations of big data Big data definition References 

Big data from a characteristics 
orientation 

– 3v’s model (volume, velocity, variety) 
– Value and veracity 

[14, 15] 

Big data from a technological needs 
orientation 

– BD is less about data that is big than it 
is about a capacity to search, aggregate, 
and cross reference large data sets 

[18] 

Big data from an impact orientation – BD is a cultural, technological, and 
scholarly phenomenon, where 
computation influence and algorithmic 
precision are exploited by effective 
technology interfaces, and large data 
sets are allocated through analysis, 
objectivity, and accuracy 

– BD technologies describe a new 
generation of technologies and 
architectures, designed to extract an 
economic worth from very large 
volumes of a wide variety of data, by 
enabling high velocity capture, 
discovery, and/or analysis 

[18, 19] 

2.2 Big Data Analytics 

Many companies have the equipment and expertise to handle limited structured data, 
but when it comes to BD, they are stuck with capabilities creation processes to derive 
actionable intelligence on a timely basis. BD does not always fit into structured frame-
works, it rather necessitates the replacement of traditional analytics by new types of 
data processing and interpretation approaches [20]. In this vein, and to capitalize on 
the opportunities that BD offers, BDA plays an important role in providing methods 
to gain better organizational and managerial perceptions through data management 
and analysis [21]. Indeed, BDA is defined as “a process of inspecting, differentiating 
and transforming big data, with the goal of identifying, mining and communicating 
useful information, suggesting conclusions, and helping to take accurate decisions” 
[22]. Thus, BDA is considered as a critical tool for enhancing productivity and 
revenues where it is associated with cost reductions [23]. In this manner, BDA has 
dramatically changed from a descriptive approach to a more inquisitive one, in which 
it encompasses four different types of analytics [22] as illustrated in Fig. 1 and more 
specifically described in the following section.

Types of Big Data Analytics 

Descriptive analytics. This approach replies to companies’ “what” question [24]. 
Indeed, as a straightforward statistical approach, descriptive analytics is deployed 
by nearly all companies that need to describe their database components and form
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Types of 
Big data 
Analytics 

Prescriptive 

Descriptive 

Diagnostic Predictive 

Fig. 1 Types of big data analytics

a variety of historical data arrays, including central tendency estimations, disper-
sion estimations, charts, sorting and sampling techniques, frequency and probability 
distributions. 

Predictive analytics. Targeting improvements in products and services, predic-
tive analytics entails the use of sophisticated software and research techniques for 
the detection of predictive variables in order to build predictive frameworks into a 
descriptive analysis. This kind of analysis provides a set of probabilities and solu-
tions for the future based on careful studies of past and present data patterns. Indeed, 
predictive analytics is highly utilized in social media, consumer relationship data 
management, and sales lead scoring [25]. 

Prescriptive analytics. Despite the fact that some companies might not prefer such 
linear way of analysis, prescriptive analytics provides them with prescriptions by 
recommending the needed actions in real time and in a more focused way. Prescrip-
tive analytics has the ability to shape and enhance the management of decision-
making processes through a precise allocation of resources and authority, and clarified 
operational tactics [26]. 

Diagnostic analytics. Through collected data configurations, diagnostic analytics 
expands its support to the other types of data analytics to uncover hidden patterns, 
utilize past data, and discover the causes of situations and answers the “Why” question 
[24]. This diagnostic process is greatly efficient in forecasting and maintenance as 
well as in detecting errors and analyzing social media interactions.
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3 An Overview of Marketing Fundamentals in the Big Data 
Era 

By referring to the Customer Relationship Management revolution in the late 1990s, 
the historical data explosions have not only led to “potential benefits” for companies 
[6], as the latter appear to pass by three phases incorporating Data enthusiasm (Invest-
ment phase), Data disappointment (frustration), and Data realism (Reinvestment 
phase), as illustrated in Table 2. In this manner, and in an attempt to launch competi-
tive digital-business tactics, gain value creation prospects, and enhance market perfor-
mance, companies have deployed substantial investments in BD [2]. At first, the 
investment in BD sounds innovative, profitable, and competitive, where top manage-
ment is sometimes trapped by some successful examples in the business sector and by 
some software providers or Information technology consultants. However, the more 
explosions in data investments take place, the more failed projects appear, inducing 
a second phase of data frustration after all the promises of success. This is not to say 
that companies’ investments in BD always end up with failures, but to emphasize the 
need for a richer analysis and understanding of BD investments [27] to be reflected in 
strategies rethinking, research expanding, and renovating of data in the reinvestment 
phase [32]. 

In fact, these investments have given the rise of newly emerged digital chan-
nels; however, they have brought critical challenges for marketers such as dealing 
with customers’ increasingly changing interactions. Primarily, “as the ecosystem 
of consumers becomes increasingly digitized, analytics is moving from a qualifica-
tion and measurement tool to a core business decision-making capability” [28]. BD 
cannot generate value by itself, advanced analytical models are needed to achieve 
multi-channel analysis and real-time customization processes [9]. Accordingly, and 
as major marketing approaches have been recently developed such as marketing 
automation, data-centric marketing, and customer centricity and engagement, a 
consolidated BD infrastructure is the key toward value creation, where the marketing 
field is moving toward a mandatory transitional period of data-driven decisions to 
maintain its survival [28].

Table 2 Data cycle phases within companies, and main references 

Data cycle phases Explanation References 

Data enthusiasm 
(investment phase) 

– Promises in profitable, innovative, and competitive 
investments 

– Success stories, software providers, and IT consultants 
impact on top management strategies 

[6] 

Data disappointment 
(frustration phase) 

– Value destruction 
– Negative returns and waste of resources 

[6] 

Data realism 
(reinvestment phase) 

– Strategies rethinking 
– Research expanding 
– Effective renovating of data into a sustainable performance 

[32] 
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3.1 The Laying Foundations of BD Infrastructure Across 
Marketing Departments 

At first sight, companies may think that all it takes is buying some software, hiring 
some experts, and BD implementation can be accomplished; however, it is not the 
case. According to Cisco, 60% of companies agree that BD enhances decision-
making processes and increases their competitiveness, but only 28% point out that 
data is strategically providing them with an added value [29]. Hence, for companies 
to achieve long-term success in the BD era, a careful investment in people, systems, 
processes, and in the organization itself would facilitate marketing departments’ 
work toward value creation. 

People. The creation of marketing intelligence has changed marketing decision-
making processes, as marketers’ reach has shifted into a strategic realm with more 
innovations and brand positioning strategies [30]. Indeed, marketing departments 
have become a driving force in data integration developments, where they are 
switching to a more predictive approach focusing on customer and market-driven 
data; they are typically moving from reactive analyses to more proactive agendas-
setting strategies. With the aim of efficiently exploiting BD, firms have recently 
started hiring and training BD scientists; as in many companies, analytical compe-
tences and marketing intelligence skills are missing. The understanding of how 
the marketing intelligence function develops is considered as the core of analytics 
success, as it starts with a supplier role by delivering what is needed and ends up 
with an orchestrating role embedded along marketing decisions [31]. Accordingly, 
this pathway of marketing intelligence would provide a valuable input for marketing 
departments based on accurate and clear market requirements. In parallel, teamwork 
approaches with an incremental analytical team building are argued to strengthen 
marketing departments, as long as team members of business analysts and Informa-
tion technologists have a space for innovation and development, and have the needed 
training and education. 

Systems. Large technological companies have conveyed the importance of 
focusing on technologies contributions for customers and not on the technolog-
ical advances themselves [32]. In this sense, the marketing field is an advocate of 
this understanding, as it always emphasizes customer-driven systems rather than 
technology-driven ones. Hence, it is of a great importance to create an environ-
ment that has the ability to maintain data integration and provide an integrated data 
ecosystem within multiple sources, as many companies might be operating through 
multiple channels or even in multiple countries. Certainly, the initial response for 
BD integration is building up big systems and incorporating all BD analytical frame-
works. However, the previous customer relationship approaches should be taken into 
account by companies, which need to include further examinations when integrating 
their data [33]. 

Processes. Processes mainly entail all the approaches from data input to data real-
time accessibility, as well as the communication between analytical teams and the 
(marketing) management. Undeniably, these processes call for companies’ coverage



172 I. Z. Eddine and I. B. Nasr

of policies implementation, as they should not be in contrast with the safe flow of 
data and the marketing intelligence role. In this vein, analytical teams are supposed 
to clearly communicate their findings to marketing departments, where they should 
work hand in hand among well-defined processes, fueled with relevant information 
and insightful reports. In parallel, and in order for processes to be more effective, 
analysis should always start with a business question able to combine the right focus 
and use of resources [34]. Accordingly, marketing departments will then guarantee 
the consensus of the market demands, determine the level their brand and customer 
analysis can compete with, as well as be able to determine whether to come up with 
some incremental improvements or go with major strategic changes. 

Organizations. The importance of embedding a BD-oriented corporate vision 
is highly emphasized by the organizational literature. In order for organizations to 
be successful, a critical ingredient of such a vision is for skilled people to work in 
an enhanced environment [35]. In this vein, and in order for BDA not to become a 
losing strategy, enough attention should be devoted to embed BDA internally and 
train organizational members accordingly, as each BD solution may report a business 
problem [36]. This will be sustained by the establishment of a data-driven culture 
and the acquisition of the top management support. 

Establishing a Data-driven Culture. An effective BD implementation entails 
the shift from the reliance on intuition or gut feeling to more data-based insights. 
Marketing has always been blamed in offering creative ideas without considering 
their effects on business performance [37]: “The marketing field is chockablock 
with creative thinkers, yet it’s short on people who lean toward an analytic, left-
brain approach to the discipline” [38]. Although marketers’ approaches are initially 
based on scientific meta-analysis of the marketing discipline, there are still debates 
of whether a balance between a fact-based and intuition-based marketing might 
be created. In this vein, according to Evan “Rather than making decisions based 
on experience, people need to be convinced to trust data as well as informed 
recommendations” [39]. Indeed, numerical values are always trusted by execu-
tives and this is reflected by their commitment to a data-driven culture. However, 
human/emotional factors in decision-making processes are still needed to maintain 
an agile organizational culture based on facts as well as on creativity [40]. 

Top Management Support. Top management commitment plays a critical role in 
BDA integration and acceptance [41]. However, despite that the business literature 
agrees that top management support is a prerequisite for inducing stronger analytical 
functions [42], it still warns that a new set of leadership skills is needed to accompany 
the implementation of new strategies and analytical business frameworks. Particu-
larly, in the BD context, this cannot come into real unless top management admits 
the advantages of BD, including innovation opportunities and information-based 
products.
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4 Value Creation Through BDA Application in Marketing 
Decisions 

Primarily, the creation of a well-designed BD infrastructure gives marketers the 
capability in launching new channels of decoding data, as humans are not able to 
analyze and interpret all the anonymous variables around [43]. Indeed, technological 
advances allow marketers to adopt a more reasoned approach to data analysis, as 
they receive every minute large and new sets of data awaiting their evaluation [44]. 
However, due to the variety of data sources including web analytics, mobile applica-
tions, and digital advertisements, and due to customers’ interactions across different 
channels, marketers are getting fragmented data and distorted insights [45]. As BD 
has developed as a significant element for knowledge generation and the improve-
ment of decision-making processes [46], the main concern is related to the capability 
to access and analyze large streams of data, and turn them into transferrable knowl-
edge to be shared with decision-makers [47]. In this regard, capabilities in BDA can 
offer help in running sophisticated and advanced data mining methods and investing 
in data-rich environments [48]. 

4.1 BDA Contributions at the Customer Level 

BDA is highlighted as a critical element in value creation, as it induces trans-
parency establishment, needs detection and performance enhancement [9]. Indeed, 
with instantaneous data triangulation opportunities [49], the leveraging of BDA 
reinforces marketing competences in attaining enriched insights [50], and business 
superiority [51]. From a behavioral perspective, some studies have highlighted the 
importance of monitoring customers’ interactive roles, being the stimulators for new 
engagement activities [52, 53]. BDA predominantly entails behavioral examinations 
that can detect errors before failure takes place [54]. As customers’ preferences are 
constantly and frequently changing, now mainly seeking the figurative, cultural, and 
emotional aspects of companies’ offerings [55], marketers are now badly needing 
BDA to gain clearer understandings about their customers’ needs and wants [56]. 

Studies have debated that BD has enabled companies to come up with customized 
offerings across their customers’ different buying channels [57–59]. In this regard, 
BDA is considered as a customer self-service and product personalization driver, 
where both are made easier through the real-time extraction of customers’ percep-
tions and recommendations [60]. In this context, the importance of personalization 
in differentiating loyal customers from new ones has been highlighted [58]. Indeed, 
personalization gives companies the likelihood of maintaining customers’ satisfac-
tion by enhancing their role in being potential controllers of their buying practices 
[49]; for instance, recommendation systems represent great examples in simplifying 
customers’ decision-making through customized suggestions that will translate their
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choices into an added value [61]. Additionally, based on their current or future loca-
tion, customers are offered product suggestions through controlled timing. In this 
vein, the location-based log-in data via web pages and social networks has been 
used to discover user profiles and then applied to location-based targeted marketing 
with the help of regression and classification techniques [62]. Hence, through such 
targeted marketing efforts, companies gain the possibility of attaining greater returns 
on their marketing investments, as long as they are associated with their customers’ 
understandings [63]. Furthermore, to attract more customers, companies need to 
dynamically set competitive prices [10]. Indeed, the BD-driven insights give them 
the opportunity to adjust their pricing decisions in harmony with their customers’ 
spending actions [47]. Moreover, BDA has been considered as a visibility provider for 
customers in the supply chain [10], as well as a supplier for cohesive understandings 
of customers’ multiple offerings from different sources [58]. 

4.2 BDA Contributions at the Market Level 

From web to retail outlets, BD has become an avenue for novel products innova-
tions. Gut has nothing to do with competition in the twenty-first century, where 
companies are shaping their products based on customers’ involvement activities 
[64]. In fact, it is argued that customers’ involvement in BD-enabled mechanisms 
minimizes risks associated with decision-making [56]. In parallel, the role of BDA in 
supporting companies to better design and execute their marketing initiatives is also 
highlighted [65], particularly the launching of new product developments. Lever-
aging BDA systems stimulates a prepared environment for nurturing, executing, and 
embedding innovations. Indeed, companies’ capitalization on BD learning poten-
tials offers them new opportunities to exploit value creation [66]. In this regard, 
some studies have proved that significant positive relationships exist among BDA, 
service supply chain innovation capabilities, and service supply chain performance 
[67]; this is in line with studies conducted on the effects of BD on firm performance 
thanks to new developments in products, customer relationships, and supply chain 
[68]. Accordingly, the consolidation of a valuable marketing scope is associated 
with the innovative approach brought by BD [50] and BDA transformation potential 
in accelerating innovative initiatives. Moreover, the importance of data in terms of 
pricing methodologies has been emphasized [69]. Indeed, the application of BDA 
offers a great opportunity for dynamic pricing strategies that can bring out enhanced 
price examinations and new market entries [70]. In this manner, it is argued that 
BDA facilitates the automation of rivals’ analysis [47], in which companies are now 
capable of not only having competitors recognized, but also discovering the compet-
itive product frameworks, pricing policies, and customers’ feedback; in essence, this 
is to better understand the risks, enhance companies’ pricing decisions, and bring out 
new forms of value. Furthermore, BDA does provide a better allocation for marketing 
budgets and marketing plan schemes; mainly, this is through the exact view given 
for sales forecasts, as well as for purchasing pattern tracking [67] and advertising
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campaigns. For instance, social media effects on acquisition are found partial, which 
will in turn stimulates the question by marketers of whether to capitalize on social 
media in acquisition strategies or not [71]. 

5 Conclusion 

BDA has laid the basis of how firms could manage the daily technological updates and 
innovations, of how to exploit the hidden opportunities around, and most importantly 
of how to mirror customers’ behaviors and intentions through novel initiatives. In 
this vein, marketers have been greatly affected by this data evolutionary disruption. 
Indeed, BDA has guided its customers’ purchasing journeys, where it has managed 
to help them tune to every single customer and to reply with agile engagement, 
retention, and acquisition plans. Through BDA, marketers are now able to give birth 
to new product innovations and design strategies, to monitor their promotional tactics, 
to take care of their pricing strategies, and to put their place-based strategies in 
place. In parallel, the value creation road cannot be attained without an organized 
BD infrastructure, where the marketing intelligence function is transmitted over 
departments, systems are designed for better data management, processes are based 
on effective communication, and the organization is strengthened by a data-driven 
culture establishment and the top management support. 

Accordingly, the road toward the consolidation of smarter marketing decisions 
and value creation processes cannot be in isolation anymore from the emergence of 
BDA, which is changing the rules of the game and the dynamics of how firms in 
general, and marketers in particular, could survive in the BD era. Yet, as companies 
are heavily relying on detailed and accurate customers’ data, they are getting wedged 
with more critical questions of how much privacy customers do have as BD has taken 
a big part in their daily life, and how much security should be put into action as data 
becomes much more accessible and more unsecured pathways are on the way. Mainly, 
customers’ data is being collected invisibly by companies without them being aware 
of their data collection or even usage [72]. However, it is argued that the relationship 
between privacy concerns and customers’ sharing of data has not yielded clear results 
yet, as customers do not have constant behaviors; some may have uncertainties about 
their privacy, yet their personal information traces are everywhere. Additionally, 
it is debated whether companies’ concerns about moral decisions and legislations 
will affect their path of data collection. In this vein, the need for ethical decisions 
has been stressed [73], as when privacy issues are formulated with moral customer-
centric approaches, companies will be able to maintain their reputation and minimize 
customers’ churns and market losses [74]. Accordingly, companies will definitely 
be able to confidently and safely move toward value creation in this continuously 
challenging era.
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Driving Cities as Sustainable Urban 
Communities 

Mauro Romanelli 

Abstract Cities of tomorrow evolve as sustainable communities and contribute to 
shaping and promoting social and economic urban growth and value. The study aims 
to elucidate that cities can follow certain pathways to develop the city as sustainable 
urban community. Cities develop a smart city view as a strategic vision to drive a 
human-centred and community-oriented city able to design citizen-centred services 
and to strengthen urban organisational networks, thus driving cooperation to develop 
innovation systems. The main contribution of this study is to provide a framework 
of analysis about how cities identify some trajectories to make the city a sustainable 
community looking at the future urban development by supporting urban growth and 
engaging urban stakeholders in collaborative innovation processes. 

Keywords Smart city · Smart community · Sustainable urban development 

1 Introduction 

Cities of the future will be smart communities, sustainable, healthy and inclusive 
places for work and life playing a key role to improve and drive urban competitive-
ness [1, 2]. Rethinking cities of tomorrow relies on rediscovering sustainable and 
smart-oriented urban communities that promote social and economic growth. As 
engines and drivers of social and economic change, cities contribute to social and 
public value becoming inclusive, smart and urban communities that support sustain-
able growth and develop innovation to drive urban competitiveness and improve 
the quality of life [1–3]. The future and sustainability of cities rely on smart urban 
communities that drive knowledge-based and innovation processes [4, 5]. The way 
how information technology is used in the urban environment can help cities to 
rethink a smart urban future. A smart city is a city seeking to address public issues 
via ICT-based solutions on the premise of a multi-stakeholder, municipally based
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partnership. It is one that capitalises on the opportunities presented by information 
and communication technology in promoting its prosperity and influence [6]. 

Accordingly, a smart city is able to bring together technology, people and commu-
nity dimensions in order to drive urban innovation and growth [7]. The effort to create 
a twenty-first-century city is about organising one’s community to reinvent itself for 
living within a knowledge economy and society, and enabling citizens to take owner-
ship of their community [5]. Cities have to follow a smart vision to promote urban 
innovation by investing in human capital to build collaborative processes between 
people, business and government within the community [4]. ‘A successful smart city 
can be built from top down or bottom up approaches, but active involvement from 
every sector of the community is essential’ [7] (p. 287). As smart and sustainable 
communities, cities can identify the smart approach as a vision that makes the city 
a knowledge-based and technology-enabled engine to design and implement urban 
development and sustainability [4, 5]. 

The aim of this study is to elucidate how cities identify a pathway to evolve as 
sustainable and urban communities. Cities have to select a pathway for sustainability 
promoting smartness as a human-centred vision to ensure citizen-centred services 
and drive urban organisational networks and cooperation in order to develop adequate 
knowledge management and innovation systems and sources. Within a knowledge-
based, technology-enabled and learning-oriented society, cities develop as sustain-
able and smart communities that promote continuous innovation within services and 
ecosystems. The chapter is structured into six sections. Following the introduction 
and methodological section, in the third section, cities are considered as sustain-
able, inclusive and smart communities that evolve by developing technology-enabled 
and knowledge-driven innovation, constructing the community as an organisational 
framework for innovation in order to drive growth in the urban landscape. The fourth 
section elucidates how to drive cities as sustainable and smart communities that 
follow a smart vision using technology in order to promote innovation. In the fifth 
section, a framework of analysis is presented in order to elucidate how cities can 
identify certain pathways that are oriented to leading cities to become sustainable 
and urban communities. Finally, conclusions are outlined. 

2 Methodological Section 

The study is theoretical in nature and relies on a review of the literature in order 
to understand the concepts of sustainable city, smart city and smart community as 
drivers that enable urban stakeholders to design services and develop innovation, 
pushing the cities to proceed and evolve as sustainable and urban communities. 
Smart city and smart community are the keywords and values that help cities to 
rethink strategy and action to design and shape future sustainable urban development. 
The articles considered focus on the smart city topic and the smart community trend 
as drivers of cities’ evolution towards sustainability. In other words, the concept of 
smart city is evolving from a techno-centric to human-centred vision that enhances
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collaborative and cooperative aspects focusing on social dimensions that involve the 
urban design to make the city smarter. The smart community concept is moving 
from using technology to improve the infrastructure and quality of life of the city to 
developing innovation systems and processes to help make the city more inclusive 
in proceeding towards sustainable urban development. The selected contributions 
are interpreted in a narrative synthesis in order to elucidate new perspectives and 
advance theoretical frameworks on emerging issues [8, 9]. 

3 Cities as Sustainable Smart-Driven Communities Driving 
Urban Development 

Cities are economic and social systems in space [10] meeting places, as well as service 
providers and social incubators that drive change and innovation [11]. Sustainable 
urban development relies on making the city a system of innovation [12]. Cities have 
to select a knowledge-based vision in order to evolve as smart-driven communities 
that contribute to building sustainable urban development and shaping social, inclu-
sive and economic growth [13]. Cities have to select a smart-driven and innovation-
oriented vision to contribute to the sustainable development of urban communities 
[13, 14]. Smart growth implies developing an economy based on knowledge and inno-
vation. Sustaining smart growth relies on revitalising economic growth in urban areas 
by developing smart cities and communities that contribute to promoting innovation 
processes [15]. 

Cities are communities made up of people who through their lives, actions, 
thoughts and beliefs influence and drive history, values and beliefs of their cities [16]. 
Developing cities as sustainable communities relies on strengthening social capital 
[17], making the smart cities socially inclusive communities [18] and empowering 
citizens to actively contribute to urban value creation and sustainability [19]. In The 
2030 Agenda for Sustainable Development, the focus is on making cities and human 
settlements inclusive, safe, resilient and sustainable. Smart cities use technology to 
develop smart industries and smart economies, promoting smart mobility, sustaining 
smart government, relying on smart people and enhancing smart living and smart 
environment. Technology helps cities to design a path for sustainability, relying on 
adopting and following a smart approach for development. Smart cities strategi-
cally employ technology to improve quality of life, drive innovation and support the 
management and delivery of public services based on public–private partnerships 
[20]. ‘A “smart community” is a community in which members of local government, 
business, education, healthcare institutions and the general public understand the 
potential of information technology, and form successful alliances to work together 
to use technology to transform their community in significant and positive ways’ (p. 2) 
[21]. Sustaining smart city and community development relies on using and devel-
oping the potential of information technology to empower individuals and groups 
in promoting change within communities, thus opening up new opportunities for
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urban innovation and development for improving the wealth of urban communities 
[5, 21, 22]. Building sustainable urban development relies on improving the quality 
of life for people in a city without creating a burden for future generations. The use 
of information technology helps cities to identify a pathway for urban sustainability 
so as to achieve the long-term goals of preserving the ecosystem and improving the 
quality of life within a community [23, 24]. Cities are using the potential of infor-
mation technology in order to develop a pathway for urban sustainability, promoting 
social interaction and participation within the community [25] without threatening 
the viability of the natural, built and social system [26]. 

4 Driving Cities as Sustainable Communities 

As evolving and social organisms, cities aliment dynamic processes that involve 
all the urban stakeholders contributing to making the city a sustainable community. 
Cities have to follow a smart approach as a vision to drive urban growth and service 
innovation by using information technology. Cities as smart communities are engines 
of social and economic innovation that involve all the urban stakeholders. Cities as 
sustainable urban communities [27] contribute to creating social and economic value. 
Cities achieve social and policy goals, building innovation-oriented and knowledge-
driven inter-organisational relationships [5, 21]. The pathway leading to cities as 
sustainable communities relies both on developing a smart vision for driving social 
and economic urban growth and promoting collaborative innovation within smart 
communities. 

4.1 Developing a Smart Vision for Driving Urban 
Development and Growth 

Smart cities perform better and contribute to advancing urban sustainability. Smart 
cities contribute to open innovation as co-production and co-delivery of services 
and policies as well [4]. Cities of tomorrow will be smart, sustainable and wealthy 
communities that support innovation and achieve a better quality of life. Cities are 
rethinking a smart-oriented approach in order to drive social and economic growth 
and achieve sustainable development in urban spaces coherently with a knowledge 
and innovation-led economy. Smart cities are considered to be a socio-technical 
phenomenon. ‘A smart city should be seen as a continuum in which local govern-
ment officials, citizens, and other stakeholders could think about the initiatives that 
attempt to make the city a better place to live’ [28] (p. 5). Smart cities use informa-
tion technology to develop smart industries and smart economies, promoting smart 
mobility, sustaining smart government, relying on smart people and enhancing smart 
living and smart environment [20]. Technology helps cities to design a pathway for
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sustainability, relying on following a smart approach for development [18]. Smart 
cities promote and extend high quality of life in urban environments strengthening 
the connections between productivity, economic growth and human capital, and in 
turn enhancing service systems and capabilities in an urban network and ecosystem 
[29, 30]. The introduction and use of smart urban technologies can significantly 
contribute to sustainable urban development leading to cities as urban communities 
that promote innovation processes [15]. 

Smarter cities develop innovation to promote governance and community devel-
opment, thus sustaining a collaborative and organisational framework within urban 
services and ecosystems [30]. Promoting collaboration helps drive urban innovation 
as a source for value creation within urban communities. Cities promote open inno-
vation as a mindful, strategically driving collaboration between the stakeholders, 
leading to a change in the way cities grow smart [4]. Driving cities as smart and 
sustainable places is a long-term change process which must be planned, and which 
involves policy-makers and key stakeholders [31]. Cities adopt smart city strategies 
to advance towards urban sustainability [32], and define implementation stages of 
smart sustainable city design [33]. Cities are rethinking urban planning following 
a sustainability-oriented and smart strategy, involving stakeholders and citizens 
strengthening participation and multi-actor decision-making [34, 35]. With the aim 
of adopting a smart vision of urban development, cities become communities that 
‘have strong economic growth, are socially inclusive in their growth, and are environ-
mentally responsible’ [18], promoting sustainable urban development and improving 
the wealth of people within a community [14]. Cities promote smartness as a human-
centred vision of urban development in order to drive urban transformation of the city 
[36]. Cities develop a change-oriented vision within a smart community, promoting 
sustainable inclusive growth and participatory governance in order to make citizens 
as co-producers of urban policies too [37, 38] by strengthening urban values, cohe-
sion and innovation, and enabling businesses, public bodies and citizens to develop 
collaborative processes. Smart cities support intelligent, inclusive and sustainable 
urban communities, enabling citizen participation and intellectual capital [38, 39]. 
Cities are organisational spaces that enable collaboration and cooperation that involve 
public and private stakeholders who are involved in designing new ways of urban 
management and governance. Cities adopt a smart strategy ‘for improving the oper-
ational and managerial efficiency and the quality of life by building on advances in 
ICTs and infrastructures’ (p. 186) [40], while smarter cities tend to develop innovation 
for rediscovering governance and community [41]. 

4.2 From Services to Collaborative Innovation Within Smart 
Communities 

Digital technology enables the development of urban communities and effectively 
supports their sustainable growth. In particular, technology helps empower citizens,
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thus creating more informed and intelligent behaviour. The use of information tech-
nology helps to support collaborative innovation as a framework that strengthens 
innovation with a variety of actors involved in the process. Cities enable urban 
organisational spaces as engines of collaborative innovation and rediscover inno-
vative capacity by involving both public actors and companies, social entrepreneurs, 
nongovernmental organisations, knowledge institutions such as universities and 
public research institutes, and citizens [42]. Rediscovering cities as sustainable urban 
communities means that cities have to receive feed forward and feedback informa-
tion from all stakeholders on whom they depend in order to drive sustainable urban 
development [27]. Rethinking cities as smart communities helps both to shape the 
city as a better place for sustainable wellbeing of people living in urban spaces and 
to empower citizens as co-designers and co-producers of public services [4, 36]. 
Cities evolve as smart communities understanding the potential of information tech-
nology to support collaboration between public and private organisations in order 
to improve urban competitiveness, support innovation processes and ensure quality 
of life. Cities as communities drive urban social and economic growth employing 
technology as a catalyst to transform the economy of an urban community [4]. Cities 
are smart communities and better places to live and work, while they also proactively 
promote sustainable wellbeing for people and shape urban community development 
[34]. Smart communities are cities that interact with citizens sharing data, infor-
mation and knowledge for problem solving [43]. Smart communities help all the 
members of a community (local government, business, education, healthcare insti-
tutions and the public) to learn to work together in rediscovering the potential of 
information technology to transform the community in a positive way [21]. Smart 
communities enable citizen participation in services co-production [44] and support 
urban innovation, citizen empowerment, knowledge creation and exploitation [45]. In 
particular, participatory citizen engagement helps a citizen’s centricity vision, which 
enables democratic city decision-making processes and social innovation issues [46]. 
Government, industry, academy and the citizenry drive urban future development 
sharing the governing process to help the community face the challenges of the digital 
era [5]. Cities are loci of innovation and innovative milieus [47] where government, 
business and communities build partnership and collaboration [48]. Cities promote 
urban growth, innovation and development by embracing a triple helix model and 
rediscovering the active cooperation among industries, government, university, citi-
zens and civil society to support innovation processes [30, 49]. Cities are the main 
drivers of economic growth and open innovation, encouraging multi-level private– 
public partnership and cooperation to co-create, co-design and co-implement inno-
vative solutions and action, thus promoting innovation as a means for public gover-
nance and stakeholder involvement [15]. Knowledge-oriented cities use technology 
to drive urban development and support a learning environment [13, 50]. Cities 
contribute to strengthening open innovation linking technology, people and territory 
to develop knowledge and reinforce the cohesion of urban communities [5]. Cities 
as smart communities acquire intellectual capital attracting and retaining skilled and 
talented people and thus sustaining innovation systems by reinforcing knowledge 
and intellectual infrastructures involving public and private actors in driving social
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and urban development [13, 49]. Cities as smart communities become collabora-
tive spaces that enable dialogue and cooperation between all the stakeholders or 
helices of urban environments (government, industry, university and civil society) 
[6, 21]. Cities are smart communities promoting sustainable wellbeing for people, 
building a shared governance relying on participation, dialogue and open debate 
among all the stakeholders for urban policy options [5]. Cities as smart communities 
adopt a human-centred vision towards developing democratic and cooperative urban 
innovation, promoting collaborative decision-making processes [51]. Smart, mature 
and innovative technologies, and platforms contribute to developing innovation in 
services and processes that benefit citizens and improve their quality of life. Infor-
mation technology helps to support urban innovation for the sustainability of cities 
and communities [52]. 

5 Discussion 

Rethinking cities as sustainable urban communities that shape urban development 
relies on cities as smart communities which improve the quality of life and compet-
itiveness in urban, local and global environments. Increasingly, cities become incu-
bators and spaces that enhance social and economic sustainability and innovation. 
As sustainable communities, cities develop the meaning of a community that enables 
all the stakeholders to actively play a key role to support innovation and knowledge 
processes and contribute to value creation. As shown in Fig. 1, the main contribution 
of this study is to identify a framework of analysis to understand how cities tend to 
identify some trajectories of sustainable development within urban communities. The 
analysed framework is presented in order to elucidate how cities identify a pathway 
to drive urban communities to proceed towards sustainability as a source of action 
and vision for change within urban spaces. 

Cities as communities look at the future developing smartness as a strategic view 
and relying on technology-enabled services by managing knowledge for driving 
urban development and innovation that rely on collaboration and social networks. 
Cities develop innovation to help urban communities, drive social and economic
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Smart cities Cities building 
Communities 

Cities driving 
innovation 
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Communities 

from services 

to innovation 

Fig. 1 Driving cities as sustainable urban communities 
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growth and promote development by involving all the urban stakeholders, and mobil-
ising organisational and managerial competencies that enhance public value creation. 
As future-oriented communities, cities plan initiatives in urban planning in order to 
develop innovation-driven and community-oriented pathways. Smart and sustainable 
cities contribute to building the community as a source for development. 

Technology-enabled and services-oriented urban communities develop knowl-
edge helping organisational and individual learning in order to enable value creation 
within urban service and innovation ecosystems. As sustainable communities, cities 
promote smart growth to develop the urban community and support a sustainability-
oriented pathway moving from ensuring services to involving all the stakeholders 
in actively partaking in the urban value co-creation process, thus rediscovering 
knowledge as a source to promote innovation to construct better policies for urban 
governance and entrepreneurship. 

6 Conclusion and Future Research 

Cities of tomorrow evolve as communities living in urban spaces in order to build and 
shape services and innovation ecosystems. Cities as sustainable and smart communi-
ties promote a pathway for driving continuous innovation within a knowledge-based, 
technology-enabled and learning-oriented society. As sustainable ecosystems and 
engines of economic growth, cities select a strategic agenda by involving different 
stakeholders. Technology is a necessary but insufficient source which enables cities 
to acquire, use and manage knowledge for breeding innovation and sustaining urban 
learning within ecosystems. The smart city and smart community concepts are key 
drivers of sustainable urban development within cities looking at the future. In partic-
ular, the evolution of smart cities from a techno-centric to the human-centred vision 
stresses the role of the community as a key actor in driving processes of urban devel-
opment. Strengthening the attributes of smart community within urban spaces helps 
cities focus on innovation systems and processes as a source through which to make 
the city both sustainable and inclusive in fostering participatory approaches to urban 
development and social and economic growth. Cities use technology in order to plan 
a human-centred and community-oriented urban design for growth and develop-
ment engaging with urban stakeholders and investing in human resources and urban 
intelligence as engines of sustainable, social and economic development. There are 
managerial, organisational and social implications. The future of sustainable urban 
development relies on mobilising the urban community as an organisational frame-
work that develops organisational, social and technological competences. Cities as 
communities become a space of urban social innovation and strengthen the urban 
environment as a space of social action. As a community, the city is becoming an 
organisational space that enables the urban stakeholders to be involved to engage in 
collaborative processes. Managing cities as sustainable communities requires mech-
anisms of governance that involve public and private actors living and acting within 
urban spaces. Cities develop technological and knowledge infrastructures to enable
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innovation processes that help drive sustainable growth in urban spaces. This study is 
conceptual and provides only a theoretical framework of analysis that elucidates the 
pathway cities can entrepreneur by evolving as smart-driven and innovation-enabled 
sustainable communities. There are some limitations in this study. It does not provide 
any empirical analysis. No case studies are presented. Future research may consider 
how cities use information technology to develop innovation in services, knowledge 
creation and governance as drivers of value creation. 
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FabLab and Digital Manufacturing: 
Innovative Tools for Social Innovation 
and Value Co-creation 

Marco Savastano, Francesco Bellini, and Fabrizio D’Ascenzo 

Abstract Digital manufacturing machines are contributing to the paradigm shift 
that is determining a new way to design, produce and consume goods. These now 
happen in a cooperative and/or shared manner allowing the consumer to actively 
be a part of the process or being him/herself the producer. The aim of this paper 
is to explore how open production labs such as FabLabs can attract creators and 
users, boost entrepreneurship and sustainability. We explored the concepts of open 
production, bottom-up economics and socially sustainable production, identifying 
which are the key factors for the diffusion and success of FabLabs. Through a number 
of semi-structured interviews run in the Lazio region FabLabs network, we were then 
able to identify strengths and weaknesses of the current FabLab models and to set 
up a framework for future research. 

Keywords FabLab · 3D printing · Bottom-up economics · Open production ·
Social innovation ·Makers 

1 Introduction 

The Third Industrial Revolution, which is currently in progress, is triggered 
by Internet communication, renewable energies and information [1]. Over the 
last decade, the disruptive evolution and diffusion of the Internet democratised 
publishing, broadcasting and communications, increasing the level of participation in 
everything digital, and creating the world of bits. Nowadays, the same trend is occur-
ring in manufacturing, defining the world of things [2]. The revolution in fabrication 
is the ability of non-professional users to quickly and cheaply turn data into things
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and things into data through digital technologies [3]. A new economic paradigm is 
emerging, shifting the focus from hierarchical to consumer power, by fundamentally 
changing the way business is managed and products are created. The end user, the 
consumer, becomes part of this ecosystem through a renewed profile: its role changes 
from passive consumer to active co-creator, more and more originator of ideas and 
promoter of the customisation process, until becoming the inventor and designer of 
final products, the “prosumer” [4, 5]. 

Digital manufacturing machines, such as 3D printers and scanners connected to 
the Internet, represent good examples of consumer’s empowering tools. These tech-
nologies reconnect design and manufacturing and can be considered as enablers for 
the comeback of the designer–producer, together with the concepts of distributed 
production and entrepreneurship [6, 7]. Moreover, Open source hardware and soft-
ware, crowdsourcing, big data and analytics are tools that disrupt the way a product 
is developed, designed and monitored. Likewise, it happens with rapid prototyping 
and 3D printing. Shortly, culture and technology are two sides of the same revolution 
[8]. 

The shift from an industrial to a knowledgeable society is based on the increasing 
value of the factors “knowledge” and “information” in proportion to the traditional 
production factors (capital, machines, labour, etc.). Part of the creation process takes 
place in the virtual sphere, so labour becomes more location-independent and the 
value creation results cooperative, decentralised and self-organised [9]. In order to 
keep pace with these innovations and the global competition, companies are pushed 
to open up to these changes. In fact, the interactive value creation, defined as a 
partnership between customer and producer, requires strong abilities of knowledge 
exchange and knowledge management for creating a higher added value [10–12]. 

More than ten years ago, prototyping equipment such as laser cutters and 3D 
printers, dramatically dropped in price due to the Open Source Hardware, which 
further popularised these technologies. This trend allowed machines to become safer 
and more affordable, and processes simpler and easier to learn, giving the possibility 
to the owner-maker to re-emerge in a modern shape [13]. Due to these progresses, 
“digital fabrication” allows people to design and produce tangible objects on demand, 
wherever and whenever they need them. The widespread availability of these tech-
nologies will challenge traditional models of business, foreign aid and education 
[14]. 

From 2001, these machines started to become available to the general public in 
so-called FabLabs (fabrication laboratories), an educational outreach programme 
promoted by the MIT’s Centre for Bits and Atoms in Boston, which in a few years 
has developed a global network including an increasingly broad range of users at 
educational institutions and local community centres around the world. A typical 
FabLab consists of a common space equipped with laser cutters, CNC (Computer 
Numeric Control) routers, 3D scanners and printers and 3D milling machines, but 
also electronics workbenches and microcontroller programming tools. It provides 
stimulus for local entrepreneurship and offers the possibility to learn about versa-
tile digital design and manufacturing technologies, for creating things in individual 
or collaborative projects [15]. This interdisciplinary set-up and a solidly integrated
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peer-learning and DIY (do-it-yourself) approach empowered FabLab users to “make 
almost anything”. In this way, fabrication and prototyping is no longer limited to 
experts or large-scale manufacturing processes: the FabLab becomes an interface to 
the city, a creative hub opens to different activities and forms of collaboration [6]. 
In fact, these structures offer services to everybody, which have until recently been 
reserved to a few professionals only. Accordingly, in parallel to open innovation the 
concepts of open production and social innovation can be introduced, which have 
the potential to democratise the production and economic development processes 
[10]. In addition, each country, and in particular territorial area, presents distinc-
tive and unique characteristics which stimulate a different use and development of 
technologies and approaches related to these concepts [4]. 

Therefore, the emerging research question is: can small manufacturing labs, by 
providing the tools and computing power to make almost anything, infuse new ideas 
and possibilities into global communities, which share projects and innovative value-
added solutions, and give a boost to local entrepreneurship and job creation? 

The purpose of this paper is to shed light on the opportunities disclosed by the new 
models of open production and FabLab glocal network collaboration, in a socially 
sustainable value creation perspective, addressing the literature gap existing on this 
topic. The work proceeds as follows: we first briefly review the existing literature 
on the FabLab history and define its dimensions; then we analyse its implications 
in economic and social terms and investigate its development in different areas with 
specific focus on the Italian network. We further present some local initiatives and 
case studies, in order to evaluate practical benefits of this emerging model. 

Conclusively we outline guidelines for the design of technology-enhanced 
learning and productive environments. We end up with some conclusions and future 
research avenues. 

2 Theoretical Background 

2.1 From Craft Manufacturing to Open Production 

The meaning of the term “manufacture” is historically and closely linked to the 
“craft maker” figure: companies and large manufacturing industries often have a 
common past of creativity, inspiration, dedication and manual labour. The distin-
guishing features between industry and handicrafts are usually expressed on the one 
hand by the size and production capacity, and on the other by the uniqueness and 
specialisation [4]. 

The manufacturing paradigms have evolved with respect to the origin of design 
requirements, the number of designers involved, the manufacturing alternatives and 
the categories of end users.
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Craft manufacturing is carried out by artisans in their workshops for specific 
product consumers. Unlikely, in mass manufacturing, product development is a sepa-
rated task carried out by a designer, while the production process takes place in a 
factory with specialised workers. In this configuration, the product’s consumers are 
groups of passive customers which can only select from standardised products, having 
very little or no influence on their design. 

Mass customisation presents many similarities to mass manufacturing, but 
consumers are provided with a larger selection of goods and may influence the way 
products are designed through the offered possibilities of personalisation. In fact, 
products are modularised in order to create a predetermined number of variants for 
specific segments of end users. 

Recently, with the advent of digital manufacturing technologies (e.g. 3D printers, 
etc.) and additive manufacturing (AM) tools, the design requirements are created by a 
larger number of subjects. Through the new paradigm of direct digital manufacturing 
(DDM) parts are no longer produced in a factory, assembled into final products 
and shipped to customers. These products are manufactured right at or close to 
the consumption point by using additive manufacturing and directly derived from a 
digital model [16]. 

Small-scale enterprises can thrive in this new scenario of distributed manufac-
turing. We can observe that in some aspects this looks like a return to the earliest 
days of the First Industrial Revolution, when the spinning jenny changed the world 
not by creating the manufacturing plant, but by originating the “cottage industry”. 
Cottage industries were powered by wooden-framed machines with foot pedals, able 
to work with many threads at the same time. They were relatively easy to build or 
cheap to buy and could be used in a table-sized space: they were the “desktop manu-
facturing” of the day. Those tools were used at home, creating work for all the family 
members (both men and women, and lots of children), and making for the first time 
indoor work more lucrative than outdoor, for most/a large amount of the population. 
These small-sized enterprises were a distributed form of production, which comple-
mented the big centralised factories by being more flexible and making things in 
smaller batches, while emphasising and preserving important artisanal skills diffi-
cult to replicate by machines at that time. Considering their characteristics, cottage 
industries—focused on niche markets rather than mass markets—were closer to a 
Maker-driven New Industrial Revolution than big factories which we now associate 
with manufacturing [2]. 

Nowadays, AM is evolving into DDM as an interconnection of additive manufac-
turing equipment, computers connected to a network and open source designs and 
tools. DDM offers the possibility of a quicker adaptation of products according to 
various design values (e.g. usefulness, performance, material selection, high degree 
of personalisation and aesthetics), stimulating and leading the way to the digital 
handicraft [5]. Technology and innovation that in the past seemed to have led to the 
conclusion of the traditional handicraft dimension, strengthening the manufacturing 
industry, have now become critical success factors for its digital revival. Digital 
technologies led to an increase in the opportunities for collaboration and design 
sharing through a direct and continuous communication, in contrast to traditional
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methods. These networks of individuals consist of the persons involved in producing 
and consuming the artefacts, the prosumers, which are the main actors of the social 
innovation and value co-creation processes. Knowledge and information become 
core production factors of a cooperative and decentralised process, giving the possi-
bility for individuals to act on the same level as companies taking advantage of the 
opportunities afforded by open production. 

Hence, with the progressive adoption of digital manufacturing technologies there 
is a gradual convergence and rapprochement between the artisan model of creation, 
design and production, and the large-scale manufacturing dimension, even if it should 
be noted that DDM is not expected to substitute the established manufacturing 
paradigms, but rather complement them. 

Open Source Hardware (OSH)—which constitutes part of the open production 
concept—is characterised by source files publicly available for anyone to use, reman-
ufacture, redesign and resell. It is based on the principle that necessary information 
for the manufacturing of parts to produce goods is published and easily available, 
potentially allowing everybody to have access to it. This principle represents the 
foundation of digital making [6, 10]. 

Open production and DDM paradigms are representatives of a complex and 
disruptive process of innovation which include, among others, the concepts of 
dematerialisation, demand driven and collaborative design, social sustainability, on-
demand manufacturing and democratisation of production. In fact, these innovations 
can lead to different outcomes, not only for what concerns the productivity of the 
manufacturing system, but also for the environment and the entire society [5]. 

2.2 Bottom-Up Economics in a Collaborative-Oriented 
Environment 

The principle of bottom-up economics is based on the collaborative relationships 
between different stakeholders such as customers and producers. Collaboration is 
the most intense form of cooperation and relies on reciprocal relationships, empha-
sising the bidirectional increase of the participants’ potential. This mechanism allows 
to increase the total value creation, leading every participant to reach a win–win 
relationship [11]. 

A world famous example of a successful business model, in which the collabo-
rative process in terms of bottom-up economics based on the new ICTs and manu-
facturing technologies is mastered, is represented by the American company Local 
Motors, the first open source car company to reach the production [10]. Within this 
company, the development of new car models has been realised through the coop-
eration of customers and producers: the design phase was crowdsourced, as was the 
selection of mostly off-the-shelf components, while the final assembly was done by 
the customers themselves in local assembly centres as part of the “build experience”. 
The company declared they are able to take a new model from sketch to market in
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18 months, about the time it takes Detroit to change the specs of a door trim. Designs 
are released under a share-friendly Creative Commons license, and end users are 
encouraged to enhance the designs and produce their own components that they can 
sell to their peers [17]. 

These principles constitute the foundations of a socially sustainable economy. 
First of all, through ICTs and digital technologies private subjects are able to become 
producers, enabling the creation of small production systems such as micro-factories. 
Secondly, these producers can interconnect in order to share skills and ideas to 
develop and produce complex products. Thirdly, based on the development of new 
business models, their production becomes profitable and a competitive advantage 
can be gained. Consequently, the paradigm shift based on the new ICTs and manufac-
turing technologies promotes social sustainability and leads to empowered customers 
and enabled prosumers. Furthermore, open production—for instance on the basis of 
micro-factories—has the potential to democratise the production process through a 
knowledge exchange and a collaboration-oriented industrialisation [10]. 

Therefore, the idea of Ronald Coase that companies exist to minimise “transaction 
costs”—since people share a purpose and have established roles, responsibilities and 
modes of communication it is easier to make things happen—in the era of Internet 
and new digital technologies has been overcome. 

In fact nowadays, working within a company often presents higher transaction 
costs than running a project online. The web offers an easy access to online commu-
nity members from a global marketplace of talents, as oppose to turning to the person 
who happens to work in the desk next to you. Traditional companies are full of bureau-
cracy, procedures and approval processes, with a structure designed to defend the 
integrity of the organisation. Communities share interests, ideas and needs, and have 
no more processes than what they require. The community exists for the project, 
not to support the company in which the project resides. Hence the new industrial 
organisational model is built around small players, loosely coupled. Companies are 
small, virtual and informal. Most participants are not employees. They form and 
re-form on the fly, driven by ability and need rather than affiliation and obligation. 
“It doesn’t matter who the best people work for; if the project is interesting enough, 
the best people will find it” [17]. 

So today we are living a return to a new sort of cottage industry: once again, new 
technologies are providing individuals with the power over the means of production, 
allowing for bottom-up entrepreneurship and distributed innovation [2]. 

2.3 Sharing Economy and Social Sustainability 

The concept and practice of “sharing economy”, which includes a form of “col-
laborative consumption”, suggests making use of market intelligence to foster a 
more collaborative and sustainable society. Major examples are bike and car-sharing 
schemes, as well as web-based peer-to-peer platforms covering a broad range of
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activities, from renting rooms to sharing projects and designs (e.g. Airbnb, Uber, 
Car2Go, etc.). 

This model involves individuals exchanging, sharing, redistributing, renting and 
donating information, goods, ideas and talent, either organised independently or 
through commercial organisation on social media platforms. In other words, a socio-
economic organisation, no longer based on possession but on sharing and accessing 
goods and services, that supplies value to users and makes their lives easier by 
enabling people within and across communities to link together and exchange 
fundamental skills and information [18, 19]. 

According to [20], this collaborative environment will deeply change mainstream 
economies and consumerism, improve social cohesion and contribute to the efficiency 
of resource use [20]. In this perspective, sharing common spaces and assets for the 
collaborative creation of value arises as a critical condition for social processes of 
innovation. 

However, the concept of sharing economy should not be limited to collabora-
tive peer-to-peer practices. New developments, especially for sustainability, seem 
to appear especially at the interface between product service systems, redistribu-
tion markets and collaborative consumption. Furthermore, these forms of alternative 
ownership and usage should not be limited to end-consumer or peer-to-peer sharing 
but should include business-to-business relationships and the activities of civil society 
actors and government entities. Following this perspective, the sharing economy 
might serve as an umbrella concept and encompassing vision, helping to understand 
and guide new inventions and the institutionalisation of innovative economic prac-
tices, roles and interactions of societal actors, enabled by the disruptive diffusion and 
development of information and communication technologies [21]. 

The engagement of sustainability science on these topics would contribute to 
a more detailed understanding of the extent to which the sharing economy could 
meet expectations regarding effective resource use, strengthening social capital and 
fostering decentralised value production. 

Since social sustainability is not commonly operationalised, different indicators 
have been developed. The most common key indicators through which the concept is 
shown are: basic needs, social resources, equality in chances, participation, security of 
existence, cultural diversity. It can also assume the meaning of global social justice in 
the sense of good working conditions, fair wage and income equality. Concepts based 
on open production, instead, take as central criteria of social sustainability the “col-
laborative participation” (taking part in processes) and “empowerment” (enabling 
the access, e.g. world market) of the people. These criteria, which will be consid-
ered in the next sections, are highly relevant regarding micro-factories and constitute 
prerequisites of the FabLab model. In fact, open production offers more access points 
to the value creation chain and therefore increases the amount of intersections and 
possibilities to participate in international value chains and to compete within the 
global market [10].
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3 FabLab: Origins and Evolution 

The Fab Charter provided by MIT’s Centre for Bits and Atoms defines FabLabs as 
“a global network of local labs, enabling invention by providing access to tools for 
digital fabrication”. 

A FabLab is a place where ideas become projects, which then become objects or 
businesses in a knowledge-sharing environment. This process happens in a shared 
location, through the meeting of creative minds, using common tools and a new 
generation technology of machines. In these spaces, people come together to learn 
about digital design and fabrication and create things individually or by collaborating 
in projects. 

FabLab members and visitors are involved in a variety of practices that go beyond 
digital fabrication and computation processes [15]. In fact, on the one hand it can 
be considered a technical prototyping platform for innovation and invention, which 
provides stimulus for local entrepreneurship; but on the other hand it also works 
as a platform for learning and innovation: a place designed for creating, learning, 
mentoring, inventing and collaborating.1 

The first lab was established in 2001 as part of the MIT’S Interdisciplinary Centre 
for Bits and Atoms from an intuition of Professor Neil Gershenfeld. The FabLab 
became representative of a principle which until then had never been heard of or 
implemented in practice: “How to Make (almost) Anything”, which expresses how, 
with new technologies and the diffusion of the relevant knowledge, any individual 
can create almost anything by himself, or better, by working in a global network 
with other people who share the same principles. Nowadays, FabLabs constitute 
a growing global connected network, including over 200 labs around the world, 
which incorporates communities of makers, students, educators, local inventors, 
designers, tinkerers, researchers, small businesses and entrepreneurs: a knowledge-
sharing network that spans 30 countries and 24 time zones [6]. They share projects 
and knowledge through ICTs or social media and meet up at international events 
[15]. 

Individual FabLabs are open to a wider array of users than had traditionally been 
the case in industrial design or even DIY communities, allowing a mix of widely 
diversified activities. By sharing a core set of capabilities and instruments, projects 
started in one FabLab can be continued and modified in others. In this way, FabLabs 
can combine entrepreneurial innovation, research and education under a single roof 
[22]. Moreover, FabLabs can give entrepreneurs a low-cost space for designing and 
building prototypes as well as acquiring new skills. They can be spaces where students 
are engaged in design and technology education. They are centres of community-
driven innovation, where problems that governments and corporations are not able 
to address can be solved, and solutions can later be shared with similar communities 
around the world. At the heart of this idea is the belief that the most sustainable way 
to bring the deepest results of the digital revolution to developing communities is to

1 http://www.fabfoundation.org. 

http://www.fabfoundation.org
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Fig. 1 FabLab’s environment and stakeholders. Source FabLab Berlin 

enable them to participate in creating their own technological tools in order for them 
to find the solutions to their own problems [23]. 

Some labs are run voluntarily, while others receive institutional support (e.g. 
from universities, libraries or local authorities), but all share common values towards 
providing labs that can be freely accessed by the wider public [15]. 

Figure 1 shows a representation of the environment where a FabLab operates and 
the network of stakeholders around it. 

Even though it is a technology-driven platform network, the governance of 
FabLabs is still extremely loose. In order to achieve its full potential it could require 
facilitating collaboration across different labs and types of users [22]. 

Although there is no real formal process for setting up a FabLab, which is a 
movement based on the “open culture”, a common set of requirements exists. 

In fact, over the years some defining characteristics of a FabLab have been set, 
resulting in four main conditions to be observed: 

1. Access to the laboratory must be public, at least in a part of the week. There may 
be different business models, but the access must be public and preferably free 
at certain times, in order to provide access to all. 

2. The laboratory must join and show (physically and on the website) the FabLab 
Charter, the document that outlines the values of the FabLab community. 

3. The laboratory must have a set of tools and processes shared with the entire 
network of FabLab: the idea is that a project carried out in Rome can be easily 
reproduced in all the other laboratories, wherever they are in the world. There 
is a list that defines the types of equipment (i.e. machines such as computer 
controlled laser cutter, numerically controlled milling machine and 3D printers),
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instruments and components, but machinery and instruments can be also adopted 
from other manufacturers. Other equipment may be also added since the list only 
defines the minimum instrumentation. 

4. The laboratory should be active and involved in the global network of FabLab, 
by cooperating with other laboratories. 

A FabLab is more than a brick and mortar location where objects can be produced; 
it is a community of fabrication expertise, design services and knowledge sharing. 
Indeed, the potential of the FabLab opens up various possibilities for its users:

• distributed manufacturing: the assembly of products released on the web;
• in situ customisation;
• brainstorming and collaborative project design and development;
• open prototyping: the development of new products by community of innovators 

in cooperation with business. 

Similarly to the infrastructure of a public library, FabLabs have become the new 
standard for public open source knowledge share. These resources for knowledge 
sharing are decentralised and networked. The development of a decentralised network 
of FabLabs is just the next step of the trend of user-centred innovation in services and 
products, who argued that democratic innovation is possible through the rethinking 
of manufacturing processes that begins with the open sharing of knowledge. 

As we progress along that research path, knowledge and best practices are dissemi-
nated throughout the FabLab network, making it a distributed cutting edge laboratory 
for R&D [24]. 

3.1 Key Factors 

Some key factors are critical for the diffusion and success of the FabLab phenomenon 
[24]:

• Physical location: the proximity to infrastructure and industrial clusters is critical. 
Fab labs should be located within a reasonable distance of key artisanal industrial 
clusters. In addition, locating a FabLab within an urban area is much better than in 
the countryside. In this case, students, researchers and the general public would 
be able to access the facility. The best choice would be to locate it close to a 
school, business incubator or research institute (e.g. university, etc.). This location 
would give a better visibility to the FabLab. In addition, in an urban area there 
would be more closer infrastructures like trains or metro. This would also simplify 
reintegration activities of resources, such as machines and materials.

• Facility design: Building a FabLab is more than just purchasing a machine and 
plugging it in.

• Machining techniques involved in digital fabrication include to consider critical 
issues such as ventilation, structural stability and fire safety become critical. More-
over, in addition to standard equipment, additional machines and tools have to be
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chosen according to the specific uses and activities (taking into account not only 
artisans but also research institutions in the proximity of the FabLab), meeting 
the changing demands of the community it engages.

• Marketing initiatives: as with any community, visibility is important. Many 
different strategies can be deployed for the success of a FabLab. External 
marketing strategies should be varied depending on different community 
members’ target. Digital media will reach youths, while in order to attract the 
attention of artisans and community leaders many more traditional marketing 
strategies must be deployed. Therefore, it is crucial for the FabLab to properly 
manage such diverse communication channels (e.g. online and offline).

• Research initiatives: The types of research conducted within the sphere of digital 
fabrication, and more in general inside the FabLab, are numerous. FabLabs must 
be connected to universities and take on these research initiatives in order to 
succeed. Indeed students and researchers will be attracted by the prospect of 
gaining professional experience through the FabLab, and of being connected to 
industry leaders.

• The community model: clarifying the organisational structure of such an entity 
is critical for its success. The knowledge produced within the FabLab should 
be “open” in nature and create a community of innovators, inventors and 
entrepreneurs. The culture of the lab and its role in community engagement is 
fundamental to its success. 

3.2 FabLab Global Network 

Although the maker and FabLab movements find their origins mainly in the U.S., 
after a few years these concepts arrived in Europe and a fast diffusion was then 
triggered in our continent. FabLabs and hackerspaces initially found fertile ground 
especially where technological culture is deeply rooted even among young people, 
that is in Germany and the Netherlands; but recently there has been a proliferation 
of initiatives in many European countries (especially in Italy, as we will further 
analyse). For instance, one of the first and most famous FabLab in Europe was 
founded in Barcelona. It is very active and, thanks to its promoters, participants and 
leaders, it became a global benchmark [25]. 

FabLabs are individually useful, but what makes them a promising global solu-
tion network is that their capabilities and impact on individuals, communities and 
companies are multiplied by collaboration and shared innovation. Projects initiated 
at one FabLab can be adopted, modified and improved for local conditions by other 
nodes in the network [22]. 

There are a number of uses for digital fabrication spanning many market sectors. 
Each discipline within the arts, design and sciences approaches digital fabrication 
machines in a new way. Different disciplines and subjects with specific capabilities 
will see the same machine differently, while in other (more traditional) markets 
specialised applications require entirely different types of tools [24].
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The most interesting initiatives within the FabLab community can be grouped 
into five categories, connected to the same number of sectors [26]:

• medicine (e.g. development of low-cost biomedical technologies);
• archaeology (e.g. restoration projects);
• design complements (furnishing printable in 3D);
• robotics (e.g. development of new models of 3D printers);
• education and research (e.g. innovation in materials, collaboration with universi-

ties). 

The FabLab Network is an open, creative community of fabricators, artists, scien-
tists, engineers, educators, students, amateurs, professionals, located in more than 40 
countries in approximately 200 FabLabs with participants aged from 5 to 75 and more. 
From community-based labs to advanced research centres, the FabLabs connected 
to the network share the mission of democratising access to the tools for technical 
invention. This community is simultaneously a manufacturing network, a distributed 
technical education campus, and a distributed research laboratory working to digitise 
fabrication, inventing the next generation of manufacturing and personal fabrication 
and providing everyone with access to knowledge. 

Among the main activities carried out by the global networked FabLabs there is the 
FabAcademy,2 an advanced technical training course held by professor Gershenfeld 
in streaming. Practical exercises are performed physically at the various local work-
shops, implementing the principle of collaboration and simultaneity made possible 
by the digitisation of manufacturing processes. 

3.3 The Italian Market 

Following Gershenfeld’s intuition of 2001, two essential facts subsequently deter-
mined the future of the makers movement. They both took place in Europe, one of 
which in Italy. 

In 2005, Adrian Bowyer—mechanical engineering professor at the University of 
Bath—launched the “RepRap” project (Replicating Rapid Prototyper), which created 
a 3D printer capable of producing its own components. Since the project was open 
source, anyone can now build his/her own 3D printer on a low budget. The rise of 
cheap and increasingly advanced desktop printers was born in Bath. 

The second event took place in Italy, during the same period: the School of Inter-
action Design of Ivrea created Arduino, an Open Source Hardware and Software 
platform (produced in Olivetti factories) from which a series of cheap and easy 
microcontrollers have been developed. It allows anyone, with little money and no 
technical expertise, to realise electronic projects making innovation accessible to 
everyone. Indeed, it is not a coincidence that Italy is one of the most important coun-
tries for the makers movement. Italy has always been recognised worldwide as a

2 http://fabacademy.org/. 

http://fabacademy.org/
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country of inventors, artisans, small businesses and entrepreneurs able to combine 
precision engineering, high quality and design. This has always been behind the 
“Made in Italy”, that the digital revolution can further strengthen. 

Moreover, since 2013 the most important maker exhibition in Europe, the Maker 
Faire, is organised in Rome. According to the official data from the Fab Foundation, 
Italy is also the second country in the world for number of FabLabs, after the U.S.A.: 
in the last three years it grew up from zero to one hundred [8]. 

During 2013 some researchers from MIT, together with the project Prospera, 
engaged a number of Italian artisans, students and small business owners in Tuscany 
for a collaborative digital fabrication workshop, to test what a FabLab and digital 
maker community might do for this area. Results of the research conducted confirmed 
the initial hypothesis: “the small-scale production offered within FabLabs would 
afford artisans the potential to expand their skill sets and prototype new and innova-
tive products. These products could then be produced at a larger scale within their 
own workshops”. Moreover “FabLabs could connect artisans with advanced contem-
porary digital production techniques that better inform their processes and inspire 
new innovations in manufacturing. Additionally, FabLabs could be excellent places 
for artisans to produce tools that they would traditionally purchase at a high cost or 
with long lead times from outside vendors. This would allow artisans to innovate their 
production processes and become more competitive with their fabrication methods” 
[24]. 

3.3.1 FabLab Trend 

As mentioned before, the FabLab phenomenon in Italy shows strong vitality and a 
fast growth rate. This positive trend finds evidence in the investigation “Censimento 
Laboratori Fabbricazione Digitale” [25]. 

This study shows that the number of FabLabs in Italy had a steady growth, 
exceeding a hundred units in 2015 and presenting a widespread distribution over the 
country. Reasons of the growth are both the explosion of the Makers’ phenomenon 
and the activation of supportive public policies in some regions of the country. 
Furthermore, the study reveals/points out that the potential of FabLabs are yet to 
be explored and developed in their relationship with the manufacturing companies 
[8]. 

The chart (Fig. 2) shows the number of FabLabs in Italy divided by region.
From a further qualitative analysis, two different models of FabLab emerge:

• a part of the FabLabs is set to become a stable partner for businesses and 
entrepreneurs;

• another part focuses on the task of promoting the digital manufacturing culture 
for businesses, artisans and citizens. 

In fact, each initiative presents a unique and different story: there are groups 
of enthusiasts who share expenditures and give life to a local community, public 
agencies that invest in training, companies that believe in new methods of research and
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Fig. 2 Number of FabLabs per Region in Italy

design, schools leading practical experience in teaching activities, FabLabs within 
universities and more. Some initiatives are born with a clear hobby intention, whereas 
others as start-ups or economic development points. There are spaces developed to 
support other existing realities as co-working, companies and universities, providing 
them with a pool of people and complementary activities, and others born to offer 
technical training to a wide audience [25]. 

4 Case Histories 

To complete this study, we introduced some case histories of FabLabs located in 
Lazio area (in central Italy), which in the last couple of years have been able to 
interpret the opportunities offered by this innovative model and present themselves 
as benchmarks within the national scene and beyond. For this reason, we organised 
in-depth interviews with FabLabs’ responsible/founders, in order to understand the 
drivers of success and the vision behind this, by obtaining a direct testimony from 
those who work daily in this environment. Interviews (which last about an hour 
each) are based on a semi-structured track with open questions, in order to define 
the contents to be treated without, in any way, limiting the respondents to express 
freely their opinions and experiences [27]. The respondents, in fact, were solicited to 
describe the values and objectives of the FabLab in great detail and in-depth expla-
nations, with a specific focus on the benefits and the potential that these initiatives 
can offer to the local entrepreneurship, artisans and maker communities, from an 
economic development and sustainability viewpoint. A data triangulation has been 
implemented combining data from the interviews with data gathered from secondary
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sources (websites, reports, articles, etc.), in order to guarantee greater validity to the 
investigation. 

We first interviewed Riccardo Panunzio, Director-general (General Director) 
for the BIC Lazio FabLab of Rome; Rosita Esposito, Lab Manager in the same 
office/structure and Stefano Capezzone, Co-Founder of Roma Makers, one of the first 
and most important independent FabLab in Rome, and President of Blu Sistemi Spa, 
which managed the launch and the start-up period of the Lazio “diffused FabLab”. 
We then met Marco De Carolis, Lab Manager in the FabLab of Viterbo, hosted inside 
the ICult incubator of BIC Lazio. 

FabLab Lazio is a project financed by the Regional Operational Plan (POR FESR) 
that the Department of Culture and Youth Policy of the Lazio Region has decided 
to develop in order to pursue the goal of rethinking the territory as a place for social 
innovation and experimentation of new production models. Following this mission, 
the “diffused FabLab” was created, which operates on the territory simultaneously in 
several places, closer to its users. In fact, it presents four different locations connected 
to many themes:

• FabLab Roma, specialised in Creative Industry, Fashion, Design and Interactive 
Arts;

• FabLab Bracciano, specialised in Agrifood;
• FabLab Viterbo, specialised in the Cultural Industry and Protection of Artistic 

and Cultural Heritage;
• FabLab Latina, specialised in Life Sciences and the Economy of the sea. 

The four FabLabs have been equipped with laboratories and advanced machines 
in compliance with the Fab Foundation guidelines but declined according to the 
specialisation allocated to the different locations. Each FabLab is strongly linked 
to the culture of the area where it is located and is embedded inside the business 
incubator of BIC (Business Innovation Centre) Lazio, whose mission is to support 
the development of the region through the creation of new businesses (e.g. start-ups) 
and the expansion of existing ones, by providing effective managerial and technical 
consulting tools and a direct connection to the business world through local chambers 
of commerce. As part of the “Spazio Attivo” project, a new regional network of inno-
vation hubs is emerging; large meeting spaces, open to the territories and cooperation 
with local authorities, in which there will be access to all services for businesses, 
start-ups, training and work. In these places, entrepreneurial training, business incu-
bation, co-working and FabLab activities will co-exist through a cross-fertilisation, 
divided into three areas: training, digital and interactive. 

Another element of uniqueness that characterises them is that all the services 
offered (courses, machines and the majority of materials) are entirely free for inter-
ested citizen-users, since they are financed by the regional administration. This char-
acteristic can be found only in a few FabLabs based in universities, mainly in the 
U.S. or Israel (but it is usually limited to students and researchers). 

Riccardo Panunzio and Stefano Capezzone observed that these four FabLabs have 
been created and developed as a “living machine”, based on a perfect combination 
of mechanical instruments and human capital, i.e. the community, emphasising all
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its values and cultural traits through contamination and interdisciplinary approach. 
In fact, the performance and importance of a FabLab can be defined and assessed 
based on some specific key indicators as follows:

• Number of members (i.e. people who use machines and tools);
• Community (number of users and visitors);
• Number of activities and education hours (i.e. programming and design, 3D 

printing, etc.);
• Number of projects managed within the FabLab (partially shared with the 

network). 

Projects are driven by the open source model and shared through the community, 
but intellectual property of what has been invented and developed belongs to the 
people who did it. 

With regard to the relevant set of laws, in Italy FabLabs are regulated by the 
specific standards for the type of company/association formed (e.g. S.r.l., S.p.a., no-
profit or public activity, etc.). Evidently, all the instruments and machines installed 
in the labs have to respect European safety standards. According to the format, the 
organisation chart of the four FabLabs foresees a fab manager and a fab technician. 

To use the machines and tools provided by the structure, registered users must 
book in advance, checking for their availability on the FabLab calendar: during the 
educational activities, machines are reserved for teaching, whereas normally they 
can be booked for personal/experimental activities or to realise specific projects 
developed within that FabLab. The only limitation is that users are not allowed to 
use machines for personal commercial activities, producing parts in more than one 
piece. Indeed, machines are made available for rapid prototyping only, not for a real 
low-scale production (which is provided in some private FabLabs by paying the rent 
of machines and the material used). Therefore, it is important to declare initially the 
purpose of their use and the project specifications. 

Projects developed at the FabLab are supported by the structure facilities and 
mentored by staff from a technical and commercial point of view. The aim of the 
FabLab is to demonstrate the substantial feasibility of a project or product, leading it 
up to the stage of pre-industrialisation. Through the promotion of the digital culture 
and the practical training provided to the users, the FabLab makes them aware of the 
great potential offered by these new instruments and the growth path to be taken in 
order to fulfil their needs. 

On the contrary, alternative models of FabLab, mainly private or born sponta-
neously, have a different life cycle and distinctive features: in a first stage, the beta 
version of the FabLab, they consist of an open space with basic machinery (usually a 
cutting plotter and a 3D printer) made available by some members and by an emerging 
community. In this early stage, the main purpose is the divulgation of digital knowl-
edge. In a second phase structured training activities start and a contribution to the 
expenses is asked to members (for instance through a membership fee and a minimum 
charge for the use of machines). In this way, the FabLab can obtain better machines 
(designed also for the production) and move to a larger space and becomes a refer-
ence point on the territory. For example, this happened when craftsmen were in crisis



FabLab and Digital Manufacturing: Innovative Tools for Social … 209

due to an absent market for their activities and they joined together to form the Roma 
Makers. They, consequently, discovered the power of digital manufacturing tools, 
in which they could never have previously directly invested. Therefore, the FabLab 
reaches the next phase: it becomes a shared laboratory, where local artisans can use 
laser machines all day long sharing costs and ideas in a sharing economy perspective. 
This will give an impulse to contamination and support the local economy. Recently, 
for instance, from the cooperation of a dressmaker artisan—with an innovative idea— 
and an entrepreneur in crisis—owner of laser cutting equipment—who met at Roma 
Makers FabLab, a successful business was set up. In addition, BIC FabLabs host 
periodically hackathons, which is an extreme form of brainstorming/challenge that 
often leads to unexpected results by speeding up the process of creating a project: in 
24 h participants pass through stages of team building, brainstorming and challenges 
in order to meet a need or solve a problem. Sponsors can find interesting resources 
by observing the way participants work and collaborate. 

5 Results and Implications 

Evidence resulting from our interviews points out that knowledge sharing and diffu-
sion are the key principles for a FabLab and in particular for the model under consid-
eration. Education and training are strictly focused on the digital culture and oriented 
to the use of digital manufacturing machines (i.e. 3D modelling/CAD software, rapid 
prototyping, 3D printing and fabrication, digital programming—e.g. Arduino—etc.), 
in order to fulfil users’ needs and support them through the different phases of project 
development. 

The BIC FabLab model has a specific focus on self-employment, in synergy 
with the opportunities offered by the surrounding space (business planning, market 
analysis, incubation, etc.). It provides users with all the necessary instruments and 
knowledge essential to pass from a simple idea (i.e. “talent working” spaces) to a 
product (through the prototyping process), to a real business based on that product. As 
a result, the incubator is evolved in “social innovation space”, in which the community 
is provided with different types of tools:

• “hard” tools: laboratory machines, the FabLab;
• “soft” tools: mentoring and economic support to start the business. 

This is not just a simple evolution of the classic incubator but a real transformation 
of the entire economic system, which increasingly relies on the ability of the indi-
vidual and the power of the crowd (e.g. crowdsourcing and crowdfunding models) 
since more and more often these are the sources of the best solutions, and provide 
costs hugely lower than traditional processes of R&D. 

If the community receives the right tools and the necessary support, there is then 
a spontaneous and collaborative development of innovative projects. In this context, 
we can consider that the growing co-design within the international community of
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FabLabs, bases its strong potential mainly on human bonds supported by sophisti-
cated ICT tools. Nevertheless, the moments of greatest creativity are reached during 
the physical meeting between community members belonging to different FabLabs. 
The starting point is often an international challenge launched within the world 
network, to trigger a shared process of “open problem solving”. Projects can be 
launched from one part of the world and developed in a different part. 

Another important connection can be created with universities and research 
centres. The FabLab is in fact a structure open to everyone involved in the research 
process, which the academic world could use to give a practical validation to theo-
retical researches, in a cross-fertilisation model. In this process, FabLabs work as 
a social hub which links the research and the go-to-market phases. In fact, BIC 
opened connections with all the universities, and framework agreements are still 
ongoing; but the real contamination depends on the single behaviours and strategies 
of each institution and professor. Similarly, important players such as companies and 
entrepreneurs are invited to meet start-ups and makers who are developing products 
to sell on the market, during different weekly activities designed ad hoc (i.e. “small 
talk”, “share or die”, etc.). This collaboration can become a win–win relationship in 
which companies invest in new ideas that can be translated into innovative products 
or services to delight customers. 

The traditional top-down pattern of development is thus reversed in a bottom-up 
process which leads to a huge reduction in time-to-market through a rapid sharing 
of expertise. 

From a sustainability point of view, the concept of FabLab is characterised by 
embedded values of environmental, economic and social sustainability:

• Environmental: 

– processes use recycled, recyclable and compostable materials (i.e. PLA 
filament for 3D printers); 

– reduction of pollution linked to transport;

• Economic: 

– sharing economy principals applied to the use of machines and tools, allowing 
the access to innovative technologies to people who otherwise could not use 
them; 

– through the open manufacturing, production process becomes locally 
distributed, reducing logistics costs; 

– optimisation of the use of a common space to carry out different activities

• Social: 

– sharing and dissemination of digital culture through training courses and 
activities; 

– support for start-ups and artisans or SMEs in crisis; 
– creation of added value for local entrepreneurs.
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Table 1 FabLab’s KPIs 

KPIs/FABLAB Roma Viterbo Bracciano Latina TOT 

Courses participants 169 193 62 11 435 

Workshops participants 155 151 52 11 369 

Visitors 1.160 1.525 543 110 3.338 

Machine hours 804 205 27 8 1.044 

Ongoing projects 27 27 12 – 66 

Published projects 16 5 3 – 24 

Number of courses 20 18 17 1 56 

Number of workshops 18 17 12 1 48

Results achieved by BIC Lazio FabLabs after less than one year of activity are 
very positive and consistent with the FabLab principles: 

• the two projects that have followed the first “open lab” training in February 2015 
(the course designed to create a start-up), changed from a business idea to a 
commercial company in 8 months.

• data related to the abovementioned FabLab key performance indicators are shown 
in Table 1 (to take into account that the FabLab of Latina opened on the 9th of 
November 2015). 

We can observe that, in less than one year of activity, the community of visitors 
and participant members grew rapidly (almost 3500 visitors until November 2015) 
as well as the number of courses and projects carried out at the Lazio FabLabs. 

6 Conclusions and Future Research Directions 

This study examined the state of art of the FabLab model, by analysing existing 
studies and successful case histories, with a specific focus on the Italian market. We 
tried to deeply understand which values and enabling factors drove this disruptive 
movement and its rapid global expansion. 

We verified that through the knowledge sharing and the rapid diffusion of the 
digital culture, based on the principles of open source and cooperation, a social 
innovation process is possible and can lead to a new phase of economic development. 

In fact, the real strength of a FabLab is not only technical, it is social. The inno-
vative people that drive a knowledge economy share some common beliefs. FabLab 
is a common space, characterised by few rules and a standard equipment, where 
different ideas and skills can be contaminated to build up innovative proposals in a 
creative bottom-up approach. 

The theme of the importance of organisational culture as a core part of the 
competitive advantage has been also much debated in scholarly literature.
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Users and consumers become producers and makers, giving a tangible meaning 
to the term prosumer. 

Advanced tools such as ICTs and digital manufacturing technologies (3D printing, 
etc.) dramatically reduce the distance between an idea and its realisation, by 
connecting people in communities and giving them the opportunity of sharing 
projects all around the world and developing them on a collaborative basis. It is 
not necessary to invest in a massively expensive plant or acquire a vast workforce to 
turn ideas into reality. Manufacturing new products is no longer the domain of the 
few, but the opportunity of the many [2]. 

The aim of the FabLab, from its first conceptualisation made by Prof. Gershenfeld 
at MIT, and through its evolution, is to provide everyone with the same instruments 
and free the human intellect, through its differences, to exploit them in different ways. 
It can be considered as the starter of an engine: it is the spark of self-employment and 
the boost for a digital renaissance of the rapidly declining traditional craft activities. 

As the present research pointed out, in the FabLab concept all the three dimensions 
of education, business incubation and research are present and mixed in the most 
balanced manner. In fact, the FabLab is configured as a hub where the diffusion of 
digital culture, the mentoring of innovative ideas and the connection with the world 
of research and business can lead to the emergence of successful projects. Global 
proposals can be developed locally, through the open network. 

The power of crowd-based innovation enables a rapid and steady growth, and 
overcomes the limitations and the high costs associated with a top-down process of 
R&D. 

Our data from the Italian market, and in particular concerning the region of Lazio, 
gave us a picture of a constantly growing movement, supported by the number 
of FabLabs on the territory, members of the community, major events (i.e. the 
Rome Maker Faire), courses provided and projects developed. The Italian economy, 
consisting mainly of small businesses and a strong artisan culture, appears as a fertile 
ground for these initiatives. 

Despite these important insights, some limitations emerged. In fact, more work is 
needed to integrate and develop the FabLab approach in school education, and partic-
ularly the collaboration with universities and research centres needs to be improved. 
There is still the lack of an organic state support, not limited to a regional level. 
Moreover, although it is a global phenomenon, the FabLab model will disclose its 
full potential when it will become a stable reality for the neighbourhood, through a 
broader distribution of local proximity structures. This is the only way to fully achieve 
the goal of social innovation. Finally, since the present work is focused mainly on 
the Italian dimension of this phenomenon, further comparative studies are needed in 
order to highlight differences with other countries and identify common drivers of 
growth to invest in for future developments. 
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Exploration of Transformational 
Leadership in Innovation—The Case 
of the Lebanese Banking Sector 

Dina Sidani and Bissane Harb 

Abstract Perceived as the driving force of organizational performance, innovation 
has become today the major challenge of all institutions. Based on leadership theo-
ries, the objective of this study is to analyze the contribution of the components 
of transformational leadership to the development of different types of innovation 
within the banking sector in Lebanon. Exploiting a qualitative approach based on 
semi-structured interviews conducted with seven senior executives occupying key 
positions in five major commercial banks in Lebanon, our research confirms the 
essential role of intellectual stimulation and inspirational motivation of transforma-
tional leadership in the banking innovation, while the other two dimensions, the 
idealized influence and individualized consideration, play a very limited role in the 
banking sector. This study allows us to better understand the role of each of the 
transformational leadership dimensions in order to promote and escort innovation in 
the banking sector. 

Keyword Transformational leadership · Innovation · Banking sector in Lebanon 

1 Introduction 

At the dawn of the twenty-first century, with the abolition of borders and globaliza-
tion, innovation is no longer a choice but an absolute necessity for the growth and 
survival of any institution that evolves in an increasingly unstable and fluctuating 
environment. According to Damanpour et al. [1], innovation is now unavoidable 
because it allows the organizations to adapt to their environment and the resulting 
technological changes and encourages them to do so. Having become a major issue as 
a key factor of success and more competitive, innovation is perceived as the driving 
force of institutional development [2].
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Leadership style has been identified as the most important criterion for influencing 
innovation. Thus, many studies have shown that leaders are a key factor in organiza-
tional creativity and innovation [3, 4]. In fact, leadership plays a key role in the good 
governance of corporate businesses, and consequently in the implementation and 
concretization of the adopted strategies, particularly that of innovation. According 
to Sarrors et al. [5], the leader is the one who can influence the emergence, accep-
tance, and adoption of new ideas, and this through the setting of specific objectives 
and the creation of a work environment promoting a culture of innovation. Under 
the conditions of increased global competition, fast-changing market situations, and 
continuous customer demand for quality services [6], information and communica-
tions technologies innovation is seen today as a determining factor in the success 
and competitiveness of organizations [7]. 

Shown in the official speeches as a source of growth and progress, innovation 
is the preferred means for both sustainable development in the so-called developed 
countries and an improvement in the standard of living in developing countries. Thus, 
innovation can be a lever to put a developing country like Lebanon in development 
and prosperity trajectories. Furthermore, banks around the world face multiple chal-
lenges such as finding new sources of growth, controlling their operating costs, and 
meeting the constantly changing expectations of their customers. In order to meet 
these multiple challenges, banks are concentrating their investments more on infor-
mation and communications technologies and are increasing their investment in this 
type of innovation.1 ICTs have profoundly transformed the banking industry and 
have enabled the banks to increase their profits by reducing transaction, research, 
and marketing costs, reduce the risks associated with financial intermediation, cope 
with competition and circumvent the regulations [8]. In addition, one of the most 
significant developments in the banking industry in the recent years has been the 
development of new distribution channels made possible by innovation in infor-
mation and communications technologies. Electronic banking services have been 
rapidly established by major international banking institutions both as autonomous 
operations and as part of an established banking service [9, 10]. 

According to Sobreira [11], the development of information and communica-
tions technologies has also contributed to the rise of financial innovation, which 
has profoundly transformed the banking industry. Innovation has thus enabled the 
banks to increase their profits by reducing transaction, research, and marketing costs, 
reduce the risks associated with financial intermediation, cope with competition, and 
circumvent regulations [8]. 

The Lebanese banking sector, which plays a key role in the development and 
modernization of the Lebanese economy,2 is an interesting field of study because 
any innovation in this sector is reflected in the growth and economic development 
of the entire country. In this context, our communication aims to suggest reflection 
trails and provide answers to the following questions: How does transformational 
leadership promote the implementation of innovations within the Lebanese banking

1 Innovation in retail banking 2016, EFMA innovation report. 
2 Commercial bank assets account for 400% of GDP, Banque du Liban report, 2017. 
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sector? How do transformational leadership dimensions influence innovation within 
this sector? 

Thus, by referring to leadership theories, particularly the one developed by Bass 
[12], we want to examine how the theory of transformational leadership makes a 
significant contribution to the process of ICT implementation within the framework 
of the Lebanese banking sector. The objective is to verify the extent to which theo-
ries of style and transformational leadership are valid in the context of ICT imple-
mentation. As a first step, we will elucidate the two key concepts for our research, 
namely transformational leadership and innovation, and conclude the theoretical part 
with the results of previous research, which have examined the relationship between 
transformational leadership and innovation. 

As a second step, we will expose the empirical study carried out with the senior 
leaders of the banking sector in Lebanon. Finally, we will present the main contri-
butions of this article by gathering the elements likely to answer to our research 
questions. This research fills an important gap in the literature and adds new insights 
to our understanding of how to achieve more performance in the process of integrating 
the ICTs in the banking sector. 

2 The Concept of Innovation 

The concept of innovation has been addressed by several researchers. It was firstly 
introduced by Shumpeter [13] and was applied as the process of creating new business 
brands. Since then, several researchers have offered several explanations for this 
concept during the life of the organizations. Roger [14] defined innovation as an 
idea, practice, or project that is perceived as new by an individual or other unit of 
adoption. In this definition, the notion of new idea introduces the design process, 
which is a mental process that allows generating new ideas or concepts. In addition 
to this design process, the implementation process, modeled in 1986 by Kline and 
Rosenberg [15], is “a succession of steps that go from the identification of the need 
to the writing of a specific notebook for manufacturing”. The activities encompass 
both processes (design and implementation) and go beynd through manufacturing 
and placing on the market. Hatchuel et al. [16] distinguish between design and 
implementation (development) and emphasize on design as a characteristic feature 
of innovation. Durieux [17] considers innovation as an important ongoing process 
for the survival and development of the enterprises, which should now be able to 
innovate in all aspects of their organization. 

The OECD (https://www.economie.gouv.qc.ca) defines innovation as the imple-
mentation of a product (good or service) or a new or significantly improved process, 
a new marketing method, or a new organizational method in business practices, 
workplace organization, or external relations. 

According to De jong and Hartog [18], innovation is the creation of new ideas, 
products, and processes that have concomitant effects on organizational performance. 
According to Baregheh [19], innovation is a process that manifests itself at different

https://www.economie.gouv.qc.ca
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levels through which organizations transform ideas into new improved products, 
services, or processes in order to be competitive. Nusair et al. [20] support this 
definition by viewing innovation as the development and implementation of new 
ideas, methods, and procedures in order to achieve organizational goals effectively. 

In its broadest sense, innovation is defined as “the generation and adoption of 
new ideas or new behaviors pertaining to a device, system, process, policy, program, 
product or service which is new to the adopting organization [1]”. For the purposes 
of our study, we will define innovation as all activities leading to the launch of new 
products and/or new processes, as well as the implementation of new management 
methods and practices in the business due to this innovation. 

Innovation takes many forms. Thus, it can be considered from several angles 
that vary according to the researchers’ point of view and according to their field 
of research. Saenz et al. [21] distinguish between radical innovation (rupture), and 
incremental innovation (progressive). Radical innovation profoundly changes the 
usual references and involves the use of new skills and technologies. Technological 
choices are then guided by the values of the founder-innovator. As for incremental 
innovation, it leads to a progressive improvement of references and does not require 
new know-how. It is an adaptation and is perceived as an acceptance/openness to new 
ideas. Furthermore, Lin [22] distinguishes between innovation in terms of process 
and the product innovation. Process innovation provides tools to protect and improve 
quality and cut costs [23] and includes the creation of new methods of production, 
distribution, or delivery. Product innovation is the creation of a new product or a 
major improvement of an already existing product. Damanpour and Avellaneda [1] 
agrees more or less to this distinction by retaining two dimensions of innovation: 
technological innovation and administrative innovation. Technological innovation 
refers to the technical sphere of the business and is usually related to technology. It can 
be a new product, service, or process. In addition, administrative innovation refers to 
the social sphere of the business. It occurs in the social system of an organization. This 
concerns the recruitment, authority, rewards, and structuring of tasks or the allocation 
of resources. Edquist et al. [24] integrated the two typologies of product/process and 
technological/administrative innovation into a mixed typology (Fig. 1).

In this study, we will base ourselves on the integral approach to the concept of 
innovation proposed by Edquist et al. [24] because it seems wider to us and reflects 
the definition of innovation that we retain within the framework of our study. 

Researches emphasize the importance of innovation for the success and survival of 
our institutions. For Liao et al. [25], for example, innovation in terms of products and 
processes can determine the success or failure of the organization. Dannels [26] goes 
further and proves that innovation allows translating competencies into new products 
and processes enabling organizations to realize a competitive advantage. Product 
and process innovation, that tend to be present in organizations where creativity 
and problem-solving thrive [27], would be a means to enhance the adaptability of 
organizations to environmental and technological changes. 

In this research, we are interested in technological innovation in banks. One thing 
is clear: the banking sector, especially in Lebanon, is a high-volume industry, with
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an increasingly wide range of products, a high rate of innovation, and complex rela-
tionships. For several decades, the French banking world has undergone profound 
changes involving considerable cultural, strategic, and organizational repercussions. 
These developments have several origins: the globalization of the banking market, 
the intensification of the competitive pressure coming from foreign banks and 
insurance companies, the multiplication of distribution and information channels, 
the commoditization of banking products, the volatility of customers with better-
informed customers that are more mature in terms of banking needs, more demanding 
and not hesitating to call on several banks and put them in competition. Conscious of 
these changes and challenges, the banks have been led to set up operational strategies. 
As a result, the information system, and hence its improvement and efficiency, are an 
imperative for processes, computer applications, and their operation. At this level, 
ICTs and especially technological innovations are part of this strategy in order to 
rethink the relationship with customers, develop the potential of existing customers, 
conquer new market shares, and improve performance even more. 

3 Transformational Leadership Theory 

According to Bass [28], “Leadership is the ability to influence the attitudes and behav-
iors of individuals within a group and between the members of a group to achieve 
the desired goals”. For Chemers [29], leadership would be a process of influence 
whereby one person, the leader, is able to mobilize the support and assistance of 
others for the accomplishment of a common goal. We will retain these two defini-
tions of leadership that have been widely recognized and validated by researchers,
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for the purposes of our article. Leadership is in fact the way by which a person influ-
ences others in order to achieve a common goal by giving them a good vision of the 
future for effective action. 

Transformational leadership has been central to leadership literature for almost 
three decades [30]. According to Bass [12], whose works are a continuation of that of 
Burns’ [31], transformational leadership is defined as the leader’s ability to transform 
the energies deployed by his collaborators so as to bring them to be more motivated in 
achieving the desired results and objectives, both individually and organizationally 
[32]. 

The transformational approach is based on the transformation exchanges between 
the leader and the follower. Transformational leaders motivate their employees to go 
beyond their personal interest in working for the common good of the organization 
through four dimensions: inspirational motivation, idealized influence, intellec-
tual stimulation, and individualized consideration [12, 30, 33]. The inspirational 
motivation consists of developing and articulating a vision while demonstrating opti-
mism and confidence in the ability to realize that vision. It represents the faculty of 
the leader to give challenges and a meaning to the work of his followers, which 
arouses team spirit but mainly motivates followers to surpass themselves for the sake 
of the organizational mission [34]. The idealized influence also called charisma can 
be defined as the ability of the transformational leader to act with the articulation 
of the vision in an admirable and coherent way, in order to trigger imitation and 
identification behaviors among his collaborators [12]. Such leaders are recognized 
for their exceptional will, which earns them the admiration, respect, and trust of 
their followers [35]. Intellectual stimulation consists of inciting the followers to give 
suggestions and ideas, encouraging them to question some ideas, and to take risks. 
Finally, individualized consideration refers to the leader’s ability to develop an orien-
tation toward his team, to pay particular attention to his followers, to be aware of 
their personal concerns, and to foster a two-way communication with them [12]. 

Transformational leadership helps to increase employee satisfaction and moti-
vation, and leads them to achieve higher performance, as they not only meet work 
expectations, but rather exceed them [36]. This type of leadership also promotes 
innovative thinking and creativity. 

4 Transformational Leadership and Innovation 

Many works have demonstrated and proven that transformational leadership is the 
most important and most valued leadership style for the development of innovation 
[37, 38]. Previous research link TL with innovation. Thus, Redmond and Mumford 
[39] show that by defining objectives and controlling critical resources to achieve 
these objectives, TLs can create the context that allows motivating employees to 
engage in the innovation of products and processes. According to Amabile [40], 
transformational leadership is a precursor to organizational creativity and innovation. 
Recent research also shows that TL acts as a lever that facilitates innovation [41].
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Such leaders have an interactive vision and can foster an appropriate environment 
for innovation [21]. Gumusluoğlu and Ilsev [42] also argue that, unlike charismatic 
leaders, transformational leaders not only promote innovative activities within the 
organization, but also ensure their success in the marketplace. 

De Jong and Hartog [18] establish that leadership as well as the leaders’ behav-
iors of consultancy and have a positive influence on employees’ efforts in terms 
of innovation, more specifically in terms of the generation of new ideas and their 
implementation. Chang [43] proves that leaders who advise, train, and coach their 
followers can strengthen and hone their skills by encouraging them to try new ideas 
and methods. However, Jamaludin and Rahman [44] are much more skeptical. In 
a recent study, they conclude that transformational leadership seems to be more 
appropriate for stimulating creativity and generating ideas than for implementing 
innovations. 

Finally, we could conclude that TL would be a kind of catalyst for innovation, 
by promoting motivation, inspiration, self-esteem, intellectual stimulation, and self-
confidence among members of the organization [35]. 

5 Research Methodology 

Previous studies have associated leadership style with performance or effectiveness 
[45]. Yet, the role of the leader in the implementation of ICTs has received little atten-
tion in the literature. Thus, to understand the associations between transformational 
leadership and the implementation of ICTs, we will adopt an exploratory approach. 
The concept of innovation is a broad phenomenon that is defined in different ways 
in different contexts. Thus, to understand the relationship between transformational 
leadership and innovation, we will take an exploratory approach. Our methodology 
is based on the collection and analysis of qualitative data. These data were collected 
through a series of focused semi-structured interviews with 11 senior managers (G1, 
G2, G3, G4, G5, G6, G7, G8, G9, G10, G11), heads of departments, working in the 
five largest banks in Lebanon. These banks are always under pressure in order to 
find new sources of revenue and control their operating costs. In order to cope with 
these multiple challenges, they focus more on innovation and regularly increase their 
investments in innovation. 

To the data collected from the interviews, we will add secondary data from 
several written (reports published by financial institutions) or verbal (discussions 
with banking experts in charge of the research and development programs) sources. 
People were met and interviewed face-to-face at their workplaces. The face-to-face 
interviews were conducted in a largely unstructured format consisting of two parts. 
We first asked each respondent to describe his own leadership style, the role that 
ICTs play in their business, and to determine if and how employees participate in 
innovation. After these general questions, we encouraged participants to talk freely 
about their attitudes and behavior as leaders. We have always tried to ask for more 
details about the potential impact of the leadership style an interviewee has himself
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described on the generation of ideas and employees’ behavior. In the second part of 
the interview, we revealed to the interviewees that the purpose of the interview was 
to explore and understand how leaders stimulate the innovative generation of ideas 
and behavior among their employees. We then asked more direct questions about 
how a person could stimulate (or discourage) these behaviors. 

The duration of the interviews varies between 45 min and one hour. The data 
collection was spread over 3 months. The information collected during the inter-
views and combined with the data related to both concepts of transformational lead-
ership and innovation have shown saturation from the eleventh interview, which 
indicates that the collected information accurately reflects a good comprehension 
of the phenomenon under study. In the analysis of our interviewees’ discourse, we 
have adopted the content analysis approach by counting the number of times each 
transformational characteristic was related to innovation. The interview guide (see 
Box 1) includes 8 questions that focus on two main themes: the challenges related 
to the implementation of different types of innovation within the public sector in 
Lebanon, the relationship between the components of transformational leadership 
and the promotion of these innovations within the said sector. 

Box 1: Guide to the interview 

(1) Tell me about your career path. 
(2) Has your bank experienced innovations lately? What types of innovation 

(of product, process, and service)? 
(3) What are the employed means in order to promote the implementation of 

innovation? 
(4) What is your superiors’ attitude toward innovation? 
(5) What can you say about the work environment in terms of innovation? 

Do your leaders encourage you to find new ideas? How? 
(6) Does your team include creative people? How do you work with them? 
(7) Do you encourage people to approach new ways of thinking? 
(8) What are, in your opinion, the challenges related to the application of an 

innovation strategy within your organization? 

6 The Context of the Study: The Banking Sector 
in Lebanon 

The banking sector is the backbone of the Lebanese economy. It is reputed to be 
one of the most resilient sectors in Lebanon. It survived numerous economic and 
financial crises, maintained a solid reputation, and played a major role in cushioning 
the country. The main source of strength of the Lebanese banking sector has been and
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continues to be its large base of depositors.3 In 2018, bank deposits reached more than 
3 times the volume of GDP.4 The transfer of migrants’ financial flows to Lebanon 
accounts for a major share of these deposits. Indeed, transfers of funds to Lebanon 
as a percentage of GDP are among the highest in the world reflecting the importance 
of the Lebanese diaspora.5 This has helped it survive during the multiple political 
and economic crises it has faced in the recent years. The banking sector, agent of 
the progressive economy, was well placed to manage the money of the diaspora as 
well as the regional and foreign money long before the neighboring countries could 
embark on the banking sector. 

The banking sector currently consists of 42 commercial banks, 11 foreign banks, 
and 17 investment banks. It remains the main growth engine of the economy with 
a contribution of 6–7% to Lebanon’s GDP estimated at 56.7 billion USD in 2018.6 

Furthermore, the sector is currently facing multiple challenges. Lebanese banks will 
face the dilemma of achieving sufficient growth to meet both the growing financing 
needs of the state and the private sector. Indeed, the banking sector assumes most 
of the public debt that weighs heavily on the economy (150% of GDP). In addition, 
it is exposed to the challenge of finding new markets to improve its performance 
and grow further. Besides, banks are expected to consolidate their capital base in 
accordance with international capitalization requirements and to build additional 
general provisions according to international financial standards. 

Currently, with the massive explosion of information and communication tech-
nologies, Lebanese banks are more and more concerned about the integration of 
these technologies into their work. They heavily invest in innovation in order to 
remain competitive, achieve higher returns, expand their customer base, and meet 
the increasingly sophisticated needs of this customer base. These transformations 
prompt us to focus on the behavior and role of the leaders in the adoption and 
integration of innovations in the banking sector in Lebanon. 

7 Obtained Results 

The results of our exploratory study highlight the following three points: the nature of 
innovations operated in the banking sector in Lebanon, the role of transformational 
behaviors of senior leaders in the implementation of innovations, and the challenges 
pertaining to the adopted processes of innovation.

3 Mantach, Maya, (2015), “The banking sector in Lebanon: Rising up to the challenges of a conflict 
zone”, Global Banking and Financial Policy Review. 
4 www.expert-comptable-international.info/fr/pays/lebanon/economie. 
5 Rapport/ pays FMI n’9/131. 
6 www.expert-comptable-international.info/fr/pays/lebanon/economie. 

http://www.expert-comptable-international.info/fr/pays/lebanon/economie
http://www.expert-comptable-international.info/fr/pays/lebanon/economie
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7.1 The Type of Innovations Applied in the Lebanese 
Banking Sector 

Internet has significantly transformed the banking service process and disrupted inno-
vative marketing approaches opening up new opportunities for Lebanese banking 
institutions [46]. Bank distribution channels are currently the main vectors of inno-
vations, especially with the development of smartphones. Technological diffusion 
also encourages banks to implement product innovations. Unlike industrial innova-
tions, financial innovations allow the diversification of the range of existing products 
without causing them to become obsolete. Furthermore, another type of innovation 
was mentioned by our interviewees, it is the business model innovation. “Innovation 
is not necessarily about new products, but about adding new activities, linking 
activities in new ways, or changing the part that does the activity” (G5).  

These financial innovations are most often incremental, in response to envi-
ronmental changes [47]. These incremental innovations are useful but should not 
radically change the banking industry and are easily imitated. 

Thus, according to the theory of the diffusion of innovation in services [48, 49], 
technological progress generates progressive innovations (step change) allowing to 
change the ways of interacting with customers and improving the functioning of 
the bank. “With the development of e-banking and mobile banking, innovations that 
include a new device have emerged. These innovations have allowed customers to 
interact with the bank in a very different way, and in the future, they could radically 
change the functional possibilities of the banking sector” G1).  

However, banks are able to radically innovate [50], but it turns out to be rare. 
“We have not yet seen the use of technology in a disruptive way, in a way that could 
radically change the banking industry, as is the case, for example, in the music sector, 
where changes have affected the large musical companies” (G4).  

7.2 The Role of Transformational Components in Innovation 

Matrix 1 presents all leadership behaviors identified during our exploratory study 
and associated with innovation.

Bass and Avolio [51] identified 4 main components of transformational lead-
ership: inspirational motivation, idealized influence, intellectual stimulation, and 
individualized consideration. 

7.2.1 The Role of Intellectual Stimulation 

According to Bass [12] and Bass and Avolio [52], intellectual stimulation refers to 
the development of the capacity of followers to solve problems by adopting new 
methods. It is defined as the ability of the leader to encourage followers to innovate.
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Matrix 1 Leadership behaviors associated with innovation 

Leadership behaviors Verbatims Theoretical references 

• Intellectual stimulation “Workshops have gathered 
employees from all 
departments in order to identify 
the causes of the problems that 
affect the banking experience. 
We were thus led to learn how 
to suggest innovative solutions 
in order to improve the banking 
processes and reinvent the 
customer experience” 
“Tops managers support us a 
lot and often encourage us to 
think out of the box, they keep 
pushing the limits of our 
knowledge and mobilizing our 
skills in order to rethink the 
current relations with the 
customers in different fields as 
the loans, deposits and other 
transactions” 

Bass [12], Bass and Avolio 
[52] 

• Inspirational motivation 
– Providing vision 

“… there were at the top of our 
bank visionary managers who 
understood very early the 
importance of digital 
revolution and the important 
role it could play in the 
banking industry” 
“…he made things easier for 
us as he had a clear and 
well-defined vision of the 
process of integrating the 
elements of advanced 
technologies into the bank’s 
work” 

Bass [12, 28], Bass and Bass 
[34] 

• Inspirational motivation 
– Support for innovation 

“…my followers know that I 
love creativity, the search for 
new ideas, and that is why they 
never hesitate to make new 
propositions because they are 
sure that it interests and excite 
me at the same time”

(continued)
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Matrix 1 (continued)

Leadership behaviors Verbatims Theoretical references

• Idealized influence 
– Innovative role modeling 

“i am always searching for new 
solutions in order to make the 
customer experience more 
digital and improve the results, 
and this encourages some of 
my employees to act in the 
same way” 

Bass [28], Bass and Riggio 
[35] 

• Individualized 
consideration 

“In order to motivate them to 
work and encourage them to 
adhere to change policies, I 
listen to them and pay attention 
to their problems and 
complaints” 

Bass [12] 

• Rewards “The management has sent 
e-mails to all the employees of 
the bank asking them to 
propose new ideas in order to 
face many dysfunctions, Some 
employees have suggested new 
ideas which the management 
adopted, and of course the 
winners have been rewarded” 

• Delegation “I had to go through several 
departments of the bank, and I 
noticed that employees are 
more likely to engage in 
various innovations when they 
are led by leaders who make a 
lot of delegations, who 
encourage them to assume 
their responsibilities and allow 
them to have some leeway” 

According to Krause, the fact 
of granting employees more 
autonomy and some flexibility 
is positively associated with 
different types of innovation

Managers do everything they can to make the most of their followers’ potential. This 
component is the most quoted by our interviewees. 

“Tops managers support us a lot and often encourage us to think out of the box, 
they keep pushing the limits of our knowledge and mobilizing our skills in order 
to rethink the current relations with the customers in different fields as the loans, 
deposits and other transactions” (G1). 

“Our superior entrusts each of us with the same mission in order to achieve a 
better result, so each one of us tries to work to find the most innovative solution. The 
best suggested solution will then be adopted by the management” (G3). 

Managers go far in introducing a culture of open innovation that takes into consid-
eration individual knowledge and ideas and promotes the exchange of ideas. They 
offer their employees all the opportunities that allow them to develop their innovative 
ideas.
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“Workshops have gathered employees from all departments in order to identify 
the causes of the problems that affect the banking experience. We were thus led to 
learn how to suggest innovative solutions in order to improve the banking processes 
and reinvent the customer experience” (G11). 

“The management has sent e-mails to all the employees of the bank asking them 
to propose new ideas in order to face many dysfunctions, Some employees have 
suggested new ideas which the management adopted, and of course the winners 
have been rewarded” (G4). 

7.2.2 The Role of Inspirational Motivation 

According to Bass [12, 28], inspirational motivation is to involve the followers in 
a vision while showing optimism and the ability to realize that vision. This is the 
second component that was quoted by our interviewees. 

“Our bank engaged very early in an innovative approach because there were some 
visionary leaders among the top managers. Those leaders were capable to see very 
early, what the others could not see. They had a strong belief in the necessity to go 
into innovative projects in order to attain a large customer base and stay competitive 
in the market” (G10). 

“The leader of innovation is not just a profit-oriented person, but he rather has a 
holistic vision of the work and the future developments of the business; he is thus able 
to create an environment that is appropriate for creativity and innovation” (G9). 

7.2.3 The Role of Idealized Influence 

According to Bass [28], the idealized influence is to provide vision, pride of duty, and 
to gain the respect and trust of one’s followers. Thus, the leader plays a model role 
and shows ethical behavior. This component appears timidly in our interviewees’ 
speeches. 

“We trust our superior because he always tries to eliminate the barriers that can 
prevent the implementation of innovations” (G2). 

7.2.4 The Role of Individualized Consideration 

According to Bass [12], individual consideration emerges when the leader listens 
to his followers, makes delegations, develops their potential, and follows their 
development and progress. 

“I had to go through several departments of the bank, and I noticed that employees 
are more likely to engage in various innovations when they are led by leaders who 
make a lot of delegations, who encourage them to assume their responsibilities and 
allow them to have some leeway” (G3).
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7.3 Challenges Related to Innovation in the Banking Sector 
in Lebanon 

According to our interviewees, the main factor that limits the implementation of 
innovation is the computer system of the bank. 

“The rigidity of the computer system delays the integration of new digital programs 
in the digital system of the bank, whereas banks need to access the markets with their 
innovations in a faster way” (G2).  

In addition, organizational silos (vertical organizational structure) also pose a 
problem. 

“In a large bank like ours, the organizational structure is very complicated, which 
makes it more difficult to integrate innovations into the organization” (G3).  

“Organizational silos, especially for large banks, have a significant impact on 
the time to market new distribution channels), the costs of innovation and their 
functionality” (G5).  

Regulations are also a barrier, but it is of lesser importance for large banks. 
“Our sector operates in a particularly regulated universe subject to several 

constraints imposed by the financial authorities. This regulatory abundant and strict 
framework has not hindered the financial innovations, especially in large banks, but 
it made it more difficult” (G1).  

Furthermore, fintechs play an important role in the financing of the economy and 
cause a decline in the traditional activity of the bank in the developed countries. 
These virtual companies are an important issue for the Lebanese banking sector in 
the coming years. 

Senior bank executives try to develop entrepreneurial skills among their 
employees and esteem their innovative capabilities in order to remain a key financial 
player. The two components of transformational leadership, inspirational motivation, 
and intellectual stimulation play a vital role in the creativity and implementation 
of innovations within the Lebanese banking sector. The invested means and tech-
nology, the working atmosphere, the role and the personality of the leader encourage 
employees to innovate so as to establish operational strategies in order to rethink the 
relationship with customers, develop the potential of existing customers, conquer 
new market shares, and further improve performance. 

We also note among the interviewees the importance of the customer orientation 
factor in the innovation processes; most of the innovations aim at rethinking the 
customer relationship not only for better performance, but also greater competitive-
ness in the Lebanese market, where the banking sector is dominant and accounts 
for more than two-thirds of the Lebanese economy. Based on that, transformational 
leadership has a key role in terms of motivation for the implementation of ways to 
drive and foster the creativity of its collaborators.



Exploration of Transformational Leadership in Innovation—The Case … 231

8 Conclusion 

Based on style-oriented leadership theories, specifically the one developed by Bass 
[12], the purpose of this study is to examine how the components of transformational 
leadership could make a significant contribution to innovation processes in the context 
of the Lebanese banking sector. In order to achieve this goal, we adopt an exploratory 
approach based on a series of focused semi-structured interviews conducted with 
eleven senior managers working in 5 large commercial banks in Lebanon. 

Our exploratory study partially confirmed the role of transformational leadership 
theory in implementing change since only the two components related to intellectual 
stimulation and inspirational motivation were well identified. As for the other two 
components of transformational leadership, namely idealized influence, and indi-
vidualized consideration [12], we have noticed that they play a limited role in the 
development of banking innovations. At this stage, it would be appropriate to set up 
all the material and human resources in terms of intellectual stimulation and moti-
vation, aiming at stimulating, promoting, facilitating, and implementing innovations 
within the organization. 

However, several factors intervene to limit the role of transformational leader-
ship in conducting and implementing different types of innovation. In fact, the top 
managers showing transformational leadership are confronted in their transforma-
tional projects with multiple structural and regulatory constraints. Moreover, they 
are actually threatened by the fintechs that are not subject to the same constraints and 
are thus driven to develop a culture of innovation and continuously motivate their 
employees in order to engage in different types of financial innovation. The results of 
the study show that top managers and those in charge of the human resources should 
encourage and work for the development of all the dimensions of transformational 
behaviors among the leaders of the banking sector. 

We are aware of the limitations of our results in terms of generalization to the 
extent that the validity of our conclusions remains contingent within the studied orga-
nizational environment. Despite these limitations and other limitations pertaining to 
the external validity of the qualitative studies, this study could be a starting point for 
future research that would be conducted in other financial institutions or in compa-
nies working in other sectors. Finally, we suggest that the future research be more 
oriented toward the way in which the dimensions of transformational leadership 
would separately affect innovation in the banking sector.
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Enhancing Inclusiveness Through 
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During Covid-19 Experience in Italy? 

Enrico Cori, Daria Sarti, and Teresina Torre 

Abstract This study aims at deepening the employees’ inclusion perception 
produced by the intensification of the technologies used in the remote working (RW) 
experience lived during the Covid-19 lockdown. We believe that ad hoc mechanisms 
of support have assumed a greater significance by virtue of suddenness and absence 
of preparation for the switching in RW due to the lockdown. In detail, our research 
aims to examine how employees’ perception of inclusion is fostered by control and 
coordination mechanisms implemented for supporting the new (and forced) way of 
working remotely; further, we aim to understand if and how previous experience 
in RW gathered by workers may affect such relationship. The survey, developed in 
May 2020 on a sample of 254 employees in Italy, demonstrates the importance of 
control and coordination mechanisms implemented for smart workers in fostering 
their perception of inclusiveness. Further, previous experience in RW of employees 
was investigated as a moderating variable. 
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1 Introduction 

In the first years of the 2000s, remote working (RW) has emerged in international 
literature as an innovative approach to work organization [1–3], challenging the 
conventional work design and re-design, and to control processes [4]. RW is essen-
tially based on a greater flexibility and on a larger discretion in work activities, 
in place and time they are carried out, and on an increased responsibility toward 
results. Anyhow, the intensive introduction of such factors is believed to favor better 
performances by employees and coherently to foster competitiveness [5, 6]. 

At the same time [7] the acceleration in the development and diffusion of new 
communication technologies, together with the pervasive dissemination of powerful 
and easy-to-use mobile devices, helps the growth of portable systems [8, 9]. This 
offers new opportunities for innovative solutions regarding when, where, and in 
which way to work. 

Enterprises have been practicing for some years solutions that combined in office 
and remote working, as a feasible response enabling to balance often conflicting 
needs, such as productivity and work–life balance [10–12]. 

In Italy, remote workers represented a small percentage of the workforce [13]. 
One of the first decisions taken by the Italian government to face the pandemic was 
to foster RW diffusion. Suddenly, it became the new normal way of working for most 
workers. However, one of the basic characteristics of RW—that is the “wherever”— 
was discharged and, in the specific contingent condition, it had to be performed at 
home, with all the inevitable implications it entailed. 

This new scenario offers the opportunity to explore a wide range of issues. This 
work focuses on the role played by coordination and control tools used during the 
Covid-19 lockdown. We wonder if tools implemented to make RW effective fostered 
the employees’ feeling of inclusion and if and how the previous experience in RW 
has (or not) influenced the perception of inclusion of workers. 

The paper is organized in the following manner. In the second section, the theo-
retical background is offered. In the third part, we present the analysis and its most 
relevant results. In the last section, some preliminary suggestions concerning our 
question are introduced together with the main limitations of our research; also, 
considerations useful for future development are proposed. 

2 Theoretical Background 

2.1 Key Dimensions of Workplace Inclusion 

Several different inclusion constructs have been presented and discussed in the litera-
ture [14]. In the present study, we accept the definition of inclusion “as a collaborative, 
supportive, and respectful environment that increases the participation and contribu-
tion of all employees,” proposed by the Track selected for this paper. The meaning is
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such as to evoke some basic conditions for the development of an inclusive working 
environment (propensity for collaboration, support from superiors and colleagues, 
etc.), as well as some possible impacts on the behavior of employees (participation, 
contribution), which in turn, presumably, will result in a variety of outcomes. 

Mor Barak et al. [15, p. 73] represent the inclusion–exclusion construct “as a 
continuum of the degree to which individuals feel a part of critical organizational 
processes such as access to information, connectedness to co-workers, and ability to 
participate in and influence the decision making process.” 

However, for the purposes of our research, the concept of “perceived organiza-
tional inclusion” [14, 16] seems to be more pertinent. This refers to individual-level 
perceptions of an employee’s inclusion in the organization. Shore et alii [16] propose 
a framework in which some contextual antecedents (among which inclusiveness prac-
tices, aimed at satisfying needs of belonging and needs of uniqueness) contribute to 
employees’ perception of inclusion, that in turn results in several potential outcomes. 
As regards inclusiveness practices—especially those aimed at knowledge sharing, 
communicating, participating in decision-making, and providing support from the 
direct supervisor—they are in some way attributable to the choices concerning work 
coordination and control. 

For their part, Jansen et alii [17] state that a sense of belonging and the perception 
of being a distinct and unique individual may be particularly predictive of affective 
outcomes, such as mood within the group, work satisfaction, and interpersonal trust. 

From this research, it seems evident that the sense of belonging represents a key 
concept in the evaluation of the inclusiveness of a work context. 

2.2 Coordination and Control of Remote Workers: 
The Effects on Isolation and Inclusion 

To explore in depth the impact of coordination and control methods on inclusion 
at work we also took into consideration the concept of (social and professional) 
isolation; indeed, it can be regarded as predictive of low levels of inclusion. For this 
purpose, we first identified the few studies in which the constructs of isolation and 
inclusion are explicitly or implicitly associated. 

Golden, Veiga, and Dino [18] outline a significant relationship between the length 
of the RW experience and feelings of isolation and inclusion, the latter declined in 
terms of satisfaction of the need to belong. 

For their part, Allen et al. [19] highlight a greater sense of inclusion on the 
part of office workers compared to those who work at home or remotely. Finally, 
Feldman and Gainey [20] underline the impact of social isolation determined by 
telecommuting on the ability to satisfy their needs for affiliation. 

The concept of isolation is implicitly associated with that of inclusion also by 
Orhan et al. [21]. Along the lines of Sacco and Ismail [22], they affirm how the
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rarefaction of face-to-face contacts is positively correlated with the sense of social 
isolation and negatively with the sense of social belongingness. 

Subsequently, we moved to analyze the studies that, even if only indirectly, aim to 
observe the possible effects of coordination and control modes on the perception of 
inclusion and isolation. About this topic, a laudable attempt to arrive at a conceptual 
framework was recently made by Errichiello and Pianese [23], who place the feeling 
of isolation among the individual outcomes of organizational control choices related 
to the implementation of RW. 

Previously, Kurland and Cooper [24] had pointed out how choices concerning 
managerial control are unequivocally linked to the perception of professional isola-
tion. According to them, RW implies a more intense use of output control and 
this, in turn, can negatively affect the opportunities for learning and professional 
development of distance workers, resulting in their progressive isolation. 

However, not all scholars agree that a more intense use of output control in a 
RW context is inevitable. In its recent analysis, Downes [25] observed how many 
managers, instead of moving toward a tighter output control, prefer to strengthen rela-
tionships and feel closer to their subordinates when face-to-face interactions become 
less frequent. This would help to prevent the possible consequences associated with 
an excessive emphasis on output control, due to the impersonal character of the latter. 

For their part, Sewell and Taskin [26] observed a shift in coordination and 
control practices that constrained teleworkers, through the replacement of ad hoc 
and informal coordination with formalized team meetings, thus inducing feelings of 
isolation. Hence, it could be assumed that a more intense use of formal control tools 
has negative effects on the perception of inclusion. 

3 Empirical Analysis 

3.1 Aim of the Analysis 

According to the literature examined, the role of output control, process control, and 
intensity of coordination (frequency of feedback, frequency of virtual meetings and 
personal interaction with superiors) on the employees’ sense of inclusion (measured 
through a sense of belonging, interpersonal trust, task-based job performance) was 
investigated. Further, the role of previous experience with RW was hypothesized as 
moderator in the relationship between coordination and control tools adopted and 
the sense of inclusion.
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3.2 Method 

The empirical research was based on data gathered across a population of “remote 
workers” during the Covid-19 pandemic lockdown in Italy, by means of an online 
survey software (i.e., Lime Survey). The questionnaire was developed using both 
established scales and new ones that are: organizational trust and sense of belonging 
to the group (see Table 1). 

320 questionnaire access codes were distributed; 254 questionnaires were fully 
filled; so the response rate is 79.4%.

Table 1 The variables of the study 

Variable name Nr. of 
items 

References Example of item Alpha 
Cronbach 

Output control1 3 Weibel et al. [28] There is greater attention to 
monitoring the achievement of 
the objectives assigned 

0.841 

Process control1 3 Weibel et al. [28] There is a greater number of 
written rules to follow 
concerning the activities 
performed 

0.916 

Coordination1 3 Foss et al. [29] Formal (virtual) meetings with 
managers/bosses/supervisors 
are more frequent 

0.866 

Task based job 
performance1 

6 Goodman and 
Svyantek [27] 

I was more inclined to perform 
activities not expressly 
requested by the organization, 
but which can improve 
customer satisfaction 

0.877 

Organizational 
trust1 

1 Authors’ own 
elaboration 

The experience of SW has 
increased my sense of trust 
toward the company 

n.a 

Sense of 
belonging to the 
group1 

1 Authors’ own 
elaboration 

The experience of SW has 
increased my sense of 
belonging to the group 

n.a 

Previous 
experience of 
smart working2 

1 Authors’ own 
elaboration 

Before Covid-19 pandemic, did 
you already work in SW? 

n.a 

Note 1 Five-point scale ranging from 1 = “decreased a lot” to 5 = “increased a lot.” 
2 Four-point scale ranging from 1 = “no previous experience of SW,” 2 = “yes, but less than 1 day 
per month,” 3 = “yes, one day a week,” 4 = “yes, 2–3 days a week.” 
n.a., Not available, for one-item scales the Cronbach’s alpha was not computed 
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3.3 Variables 

Three dependent variables are used to measure inclusion perception of employees 
that are: task-based job performance, which was previously developed in the study 
by Goodman and Svyantek [27], trust in organization and sense of belonging to the 
group, one-item scales developed for this study (see Table 1). 

Three independent variables were used: output control and process control, previ-
ously developed by Weibel et al. [28], and coordination mechanisms, developed in 
the study by Foss et al. [29]. 

Scales’ reliability was proved and Cronbach’s alpha was reported in Table 1. 
The moderating variable used is having previous experience of RW and it is 

measured with the question: “Before Covid-19 pandemic did you already work 
remotely?”. 

In addition, some control variables were included, since they might have an impact 
on dependent variables considered in our analysis. These are: age (1 = 25–34, 2 = 
35–39, 3 = 40–44, 5 = 50–54, 6 = 55 and more); gender (1 = female; 2 = male); 
education level (ranging from 1 = high school education to 7 = tertiary education, 
advanced level). 

3.4 Analysis and Results 

Data were empirically analyzed using SPSS and the PROCESS macro developed by 
Hayes [30]. 

The sample is composed of 44.8% of females. The 39% of respondents are aged 
between 25 and 34 years old, 12% between 35 and 39 years old, 8% between 40 and 
44 years old, 9% between 45 and 49 years old, 14% between 50 and 54, and 18% are 
aged 55 or more. Approximately 35% of respondents held a high school diploma, 
21% a bachelor’s degree, 41% a master’s degree, and 3% a Ph.D. 

Results show that control and coordination mechanisms implemented for RW 
during the Covid-19 pandemic positively affect the perception of inclusion of 
employees, as well, the less control and coordination are implemented the lower 
the levels of inclusion perceived. 

In particular, it was proved that process control (r = 0.151, p < 0.05), output 
control (r = 0.139, p < 0.05), and coordination (r = 0.515, p < 0.01) relate positively 
and significantly to task-based job performance. Also process control (r = 0.243, p 
< 0.01), output control (r = 0.180, p < 0.1), and coordination (r = 0.524, p < 0.05) 
relate positively and significantly to trust in organization. As for sense of belonging 
to the group, output control (r = 0.153, p = 0.07) and coordination (r = 0.288, p < 
0.001) are positively and significantly related to the DV while process control does 
not demonstrate a significant relationship (r = 0.124, p > 0.1).  

Further, it was demonstrated that the experience of RW moderates significantly 
and negatively the relationship between the three independent variables—process
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control (r = −0.099, p < 0.1), output control (r = −0.128, p < 0.05), and coordi-
nation (r = −0.129, p < 0.05)—and task-based job performance. This means that 
if the experience of RW by employees is low, the benefits of the implementation of 
coordination and control mechanisms on the DV are positive and relevant and the 
relationship is stronger compared to conditions in which RW experience is high. 

Results demonstrate that the experience of RW moderates the relationship between 
process (r = −0.182, p < 0.05), output control (r = −0.144, p < 0.1), and trust in 
organization in a significant and negative way. Also, it moderates the relationship 
between process (r =−0.210, p < 0.05), output control (r =−0.247, p < 0.01), and 
sense of belonging in a significant and negative way. So that, if the experience of 
RW by employees is low, the benefits of the implementation of control mechanisms 
on the DVs are positive and relevant and the relationship is stronger compared to 
conditions in which RW experience is high. Furthermore, results demonstrate that no 
moderation effect of RW experience exists in the relationship between coordination 
mechanisms and both the DVs. 

4 Conclusions, Limitations, and Further Research 

This study’s aim is twofold: first, shedding light on the influence exerted by the use 
of control and coordination tools on the employees’ feeling of inclusion during the 
experience of RW; second, understanding whether the relationship between control 
and coordination and perception of inclusion was moderated by any significant RW 
experiences before the Covid-19 emergency. The results of the analysis show a posi-
tive and meaningful relationship between the three independent variables and one of 
the three dimensions measuring inclusion perception by employees (task-based job 
performance), and between two independent variables (output control and coordina-
tion) and the other two dimensions of inclusion: trust in the organization and sense 
of belonging to the group. 

It is noteworthy that—despite the fact that the RW mode was not chosen by 
every worker, but imposed by contingencies—virtuous behavioral dynamics were 
activated, oriented toward the strengthening of the sense of inclusion at work. 

In this sense, the results seem to attenuate the evidence that has emerged so far in 
the literature. In fact, it especially highlights the negative impacts of the coordination 
and control mechanisms used in RW contexts on the dimensions of isolation and 
inclusion. 

Further, previous experience with RW positively played an interesting role. 
Despite it could have been considered that previous experience might have 
contributed to develop digital skills, so that in the new context workers were facili-
tated, and thus would express higher levels of inclusion perception, rather the higher 
the experience with RW, the lower the effect of control and coordination mechanisms 
on inclusion perception.
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As regards managerial implications, results underline the importance of an appro-
priate design to prepare people and to organize and manage both cultural and 
organizational conditions. 

Some limitations to the work presented deserve discussion. First, the study was 
limited to a sample of Italian employees, so that generalized conclusions regarding 
the model’s predictions cannot be made. 

Second, as the variables were measured via a common method and source, there 
may be some systematic bias in asking the same respondents about both dependent 
and independent variables. 

In addition, the cross-sectional design adopted is a limitation that precludes 
coming to any causal conclusions. However, in order to guarantee the anonymity 
of the respondents on such sensitive issues, the chosen method is the only viable one 
for collecting such data. The use of multiple sources and the longitudinal analysis is 
thus impossible in this context. 

Future paths of research could concern an in-depth qualitative analysis on the 
forms of support to be assumed—e.g., technology-mediated or face-to-face—and 
the intensity it has to play as a premise for proactive behaviors. 
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Customized Artificial Intelligence 
for Talent Recruiting: A Bias-Free Tool? 

Eleonora Veglianti, Matteo Trombin, Roberta Pinna, and Marco De Marco 

Abstract In recent years, technological innovations in e-recruitment systems have 
seen an explosive expansion, allowing Human Resource professionals to find the 
talents who are supposed to be the most suitable to their organizations. In partic-
ular, the purpose of this paper is to explore the contribution that Artificial Intelli-
gence Technologies can give in order to increase the efficiency of the recruitment 
process and overcome human errors, by comparing theoretical convergences among 
the various approaches and platforms addressed to companies. A case study was 
conducted to explore the research questions of this study. A brief study of limits, 
risks, as well as managerial and business implications linked to the use of AITs in 
HRM will be also conducted. 

Keywords Talent acquisition · Gamification · AI in recruitment process ·
Predictability · Bias 

1 Introduction 

The recent transition from a discrete paradigm of information processing (program-
ming for Turing machines) to a continuous paradigm (learning of artificial intelli-
gence) allows faster and more accurate adapting to environmental requirements. In 
the modern conditions of business, it becomes more relevant for organizations to 
use the Artificial Intelligence Technologies (AITs) for decision-making. This also 
led to the application of AITs to Human Resource Management (HRM), since AITs 
enable the prompt analysis (cleaning, investigating, and making conclusions) of data 
by people that do not have special skills in data analysis.
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The HR sector is aware of the progressive change that HR boards are stimulating, 
by shifting the focus from automation to the impact upon business and engagement, 
that are supposed to define HR strategies and mold the future of the sector since 
2018. Many analyses conducted by HR professionals agree that one of the major 
trends in HRM will be Artificial Intelligence to serve HRM, and that three key areas 
of recruitment will be revolutionized by AI: 

1. AI will bring more efficient and fairer candidate screening, in order to free up 
time to focus on the human aspect of recruitment and offer a more personal 
service to clients and candidates. 

2. AI will ensure a better candidate fit through online job boards. 
3. AI will help safeguard future talent pipelines in order to improve employee 

retention and development. 

There is a growing body of scientific research pointing toward the use of behavior, 
rather than self-report, as a better assessment tool. This is because behavior can be 
objectively measured, and this direct measure can be used to counteract some of the 
conscious and unconscious bias that is inherent to all human self-report measures. 
In many big companies the validation of selection process through AITs is now 
in place, from screening/indexing of the resume (almost obsolete in comparison 
to social profiles), up to automated interviews by screening facial mimics and eye 
movements. Common opinion in recent research states that a correct parameterization 
of AI guarantees better hiring (efficient and durable) compared to hiring made by 
managers, since it allows to eliminate cognitive biases and judgment subjectivity, 
and to seek in the profiles just the features that have proved successful by individuals 
embedded in the organization and acknowledged as effective members of the team. 
Although these technological innovations have generated a transformation of the 
recruitment process [1] and their implementation has been widely embraced by large 
companies, many outstanding issues with regard to AITs have remained unanswered. 
Despite the pervasive impact of technology on HR in organizations, and the enormous 
potential to improve talent recruitment process [2], there has been relatively little 
research examining its effectiveness and its capacity to remove the potential bias in 
the selection process and to evaluate a wide variety of knowledge, skills, abilities, 
and other characteristics of candidates. Thus, we believe that further research is 
needed to assess to what extent AITs enable organizations to achieve their goals. In 
particular, based on the case study of Pymetrics platform, the aim of this paper is 
to explore the contribution that AITs can give in order to overcome human errors 
by comparing theoretical convergences among the various approaches and platforms 
addressed to companies. A brief study of the limits linked to the use of AITs will 
be also investigated. Actually, there are still many open questions. If it is true that 
the possible errors of assessment, inevitable when the human component comes into 
play, represent a cost and a problem for companies, it is also true that the selection 
algorithm is based on data collected by humans, with the same possibility of error.
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In particular, our goal was to answer the following research questions:

• How accurate is the system in order to remove bias and judgment subjectivity 
from selection process?

• Do Artificial Intelligence Technologies attract and select the talented who can 
perform successfully in organizations? 

Often then, in writing down the characteristics of an open position one can be 
tempted to resort to too general descriptions, which artificial intelligence, unlike the 
selector who knows the company well, may not be able to grasp. For this reason, we 
will examine the “cognitive traps” in relation to skills. By comparing the methodology 
and the theoretical background adopted by the above-mentioned actors, especially 
the case of Pymetrics platform, we suggest however that at this stride these systems 
can present limits as to parameterization, that there is an urgent need to theoretically 
define the relation between actual skills and desired skills (the latter being a request 
from companies), that the pretense of unbiased hiring can be partially criticized and 
finally, that bias must not be confused with subjectivity, which has to be preserved 
instead. 

The rest of the paper is organized as follows. First, key concepts are defined and 
situated within the academic literature. Next, the research methodology employed 
is detailed. Finally, we provide a summary of the key findings and discuss the 
implications for organizations. 

2 Literature Review 

2.1 Talent Management 

In the world economy, human capital is one of the most valuable assets of an orga-
nization, and employee recruitment and selection cover the important function of 
attracting and retaining talented workforce [3, 4]. These goals have become extremely 
important in recent years because organizations compete on the basis of the skills and 
talents of their workers [5]. For these reasons, the field of recruitment and selection 
has traditionally been one of the most important domains of research and practice 
in the field of Human Resource Management in organizations. Michaels [6] defined 
talent as a person’s ability, which Include a person’s abilities, knowledge, and poten-
tial for future development. Talent consists of those individuals who can make a 
difference to organizational performance, either through their immediate contribu-
tion or in the longer term by demonstrating the highest levels of potential (chartered 
institute of personnel and development). Over the years, there has been a dramatic 
shift in the role of human resources in an organization. Nowadays companies focus 
on their potential/talented employees rather than having a neutral attitude for all the 
employees working in the organization as talented people act as a critical resource 
for achieving success. Furthermore, in many parts of the global economy there is a
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talent shortage and many companies still struggle to recruit and retain key talent [7]. 
Demographic trends such as a smaller supply of younger workers and retirements 
among baby boomers indicate that recruitment and applicant attraction will be even 
more important in the future [8]. As a result, recruitment has become one of the 
most critical human resource functions for organizational success and survival [9]. 
Talent management is the process of identifying, attracting, engaging, and retaining 
highly qualified and talented individuals. Acquiring and retaining the best talent acts 
as competitive advantage, but it is equally important and difficult to find the right 
person for the right job. The increased competitiveness in the recruitment market has 
led to organizations spending more time, effort, and resources in order to develop 
tools for the efficient selection of employees with the required skills and aptitude 
to meet current and future organizational needs [6, 10]. A critical task in the talent 
management is to identify all the essential skills that are required by employees for 
their development in all the key areas of business [6, 11] and to ensure that the orga-
nization has a continuous supply of highly productive individuals in the right job, 
at the right time. Rather than a one-time event, talent management is a continuous 
process that plans talent needs, builds an image to attract the very best, ensures that 
new hires are immediately productive, helps to retain the very best, and facilitates 
the continuous movement of talent to where it can have the most impact within the 
organization [12]. 

Among strategic priorities, diversity is an important aspect of any organization. 
It is no longer just a legal compliance issue but a key business strategy [13]. Many 
studies based on worldwide collected data point out that the top quartile of gender-
diverse companies is 21% more likely to experience above average profitability than 
companies in the bottom quartile [14]. Diversity has also been linked with higher 
rates of employment retention [15]. This fact couples with the corporate need to prop 
up the organizational change in a context of lacking appropriate leadership (so-called 
“leadership drought”) and market instability at a global level. 

But a diverse workforce does not happen on its own [13]. In general, companies are 
not always aware of the perspective they are looking at things from and keep on being 
self-centered. Anyway, companies know they have to reach the above-mentioned 
goals. Often, though, they run after shortcuts: they tend to use innovative methods 
and technology, while not changing their organization by assessing themselves in 
relation to the adoption of such innovations. Since diversity is not just about hiring, a 
gap has been emerging between HR managers (and middle managers in general) and 
the adoption/acceptance of the new methods of recruiting/retention. Organizational 
behavior can cause diversity to dauntingly fail. Tech evolution should be understood, 
integrated, tailor-designed, gradually implemented—if necessary, underpinned by 
supporting measures—undoubtedly. 

In fact, in the Internet Era the traditional method of recruitment and selection 
has been revolutionized. The internet helped attract potential candidates to an orga-
nization from the recruitment process, which is referred to as e-Recruitment. It is 
usually defined as “a way of implementing strategies, policies and practices in orga-
nizations through a conscious and direct support of and/or with the full use of web-
based channels” [16]. Over time, various forms of technology were introduced to
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attract applicants, ranging from passive, one-way technologies (e.g. web-based job 
ads, job boards) to more interactive techniques (such as virtual job fairs). Recent 
developments in digital technologies have enabled new possibilities for improving 
recruitment and selection processes. In particular, the talent acquisition highlights 
how leading organizations use social networking, analytics, and cognitive tools to 
find people in new ways, attract them through a global brand, and determine who will 
best to the job, team, and company. In particular, Internet facilitates the use of tools 
suitable for gamification, that is the use of games and game mechanisms in a non-
game context [17–20], such as business. The more innovative ideas and solutions are 
focused on cognitive technologies such as artificial intelligence (AI), neuroscience 
assessment, predictive algorithms, and data science analytics and algorithms. 

2.2 Gamification in Talent Selection 

Recently, there is an increasing number of large organizations that used gamification 
in the selection process in order to assess cognitive, social, and personality traits. 
Gamification is the use of game attributes to drive game-like behavior in a non-
game context [21]. Many organizations are turning to a job simulation software 
which could improve hiring by giving candidates tasks they would do on the job. 
Allowing potential candidates to experience various jobs within different departments 
of the company. To fill the gap between the need to measure soft skills and the 
inadequacy of traditional interviews, some companies have developed pre-screening 
online assessments—user-friendly tests that take candidates about 20 min to complete 
and give employers a sense of their soft-skill strengths and weaknesses. Whether 
candidates play neuroscience-inspired games or answer straightforward questions, 
these online tests let companies screen large pools of talent quickly and make smarter 
hiring decisions. A series of behavior games collect millions of data points, measuring 
cognitive and personality traits. There is no right or wrong way to play the games 
because every trait makes a great fit for a certain job. These tools can be utilized 
for different goals. First and foremost, they guarantee that these models will help 
build a more diverse workforce by carefully detecting and removing bias from the 
selection process. Nonetheless, they will raise efficiency by increasing the yield, 
reducing missed talent, and expanding the reach of recruiting team. Furthermore, 
they help companies fight attrition and retain employees by modeling different roles 
within the company and matching current employees who are ready to leave with a 
new position. 

Despite the growing popularity of gamification in recruiting and the apparent 
success in some cases, little is known about how these processes influence applicant 
attraction or if the return on investment is positive. Companies can support this new 
approach to talent acquisition by starting with a degree of centralization to gain the 
benefit of scale and efficiency and create a strong and competitively differentiated 
candidate experience.
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Some researchers found gamification to be providing a number of generally posi-
tive outcomes: use people’s behavior to assess cognitive, social, and personality traits. 
In research contexts, behavior-based assessments have largely replaced self-report 
instruments wherever possible. There is a growing body of scientific research pointing 
toward the use of behavior as a better assessment tool. This is because behavior can 
be objectively measured, and this direct measure can be used to counteract some of 
the conscious and unconscious bias that is inherent to all human self-report measures. 
These games provide a snapshot of a person’s unique characteristics. For example, 
some games focus heavily on traits that are the hardest to train—such as flexibility, 
learning ability, and decisiveness. Some scholars [22, 23] point out that gamifying the 
employee recruitment process has the potential reduce bias in employment decisions 
and help employers make better decisions in hiring, performance evaluations, and 
promotions. For most organizations, the use of games in recruitment and selection 
process offers massive economic savings to companies, and also the opportunity to 
assess large number of their applicant pool. 

The use of data-driven algorithms does not automatically guarantee fairness—the 
conclusions drawn from a data set can only be as inclusive as the input data itself. 
Meaning, the use of sophisticated algorithms alone cannot remove bias. Fairness 
will only be achieved through active debiasing of the data on which the tools rest. To 
guarantee the removal of all bias when evaluating a candidate, some tools allow the 
companies to the removal of any residual bias found in the data. Adding this third step 
to the bias removal methodology is essential for ensuring a bias-free final outcome. 
This last step in bias elimination starts after data are acquired from science-based 
games. Data are acquired from candidates and from high performing incumbents at 
a specific job. Statistical methods are then used to measure bias in the incumbent 
dataset. Once bias has been identified, this information is used to guide the model 
parameter selection process so that the final candidate recommendation model is 
bias-free. 

2.3 Development of AI Systems for Recruiting: An Overview 
of Multifarious Approaches 

AI use in recruiting is a quite new phenomenon linked to the creation of candi-
date databases through modern software, which has made storing and retrieving of 
resumes easier. Its implementation is considered crucial, in particular by multina-
tionals, which have an overall urgent need for scalability, also in HRM. Indeed, with 
the advent of AI, there is a vision for HR where successful innovations are combined 
with existing point solutions to form a suite that can deliver a user-friendly experience 
for both candidates and administrators [24]. 

The recruitment software landscape has further expanded with the evolution of 
many tech companies catering to various activities in the recruitment value chain. 
The recruitment landscape has thus seen extensive changes over the years and has
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evolved with the creation of new recruitment tools and processes. For example, Xref 
and Skill Survey conduct candidate reference checking; Hackerrank, Hackerearth, 
Aspiring Minds, ELitmus, and Cocubes conduct online tests; Ideal, IBM Watson, 
X.ai, Glider.AI, belong.co, and param.ai handle Artificial Intelligence and automation 
in recruitment; Skype, SparkHire, WePOW, Google Duo conduct video interviewing; 
and BambooHR, KinHR take care of onboarding [25]. Many are also cloud-based 
SaaS analytics solution providers, such as PredictiveHire and other SaaS architec-
tures [25–27], which reinvent the applicant tracking systems (ATS), and which are 
augmenting the ATS with other TA technologies, including candidate relationship 
management, video interviewing, and analytics [25]. 

Then, implemented systems comprise a wide spectrum of solutions. In many 
big companies, the validation of selection process through AITs is now in place, 
from screening/indexing of the resume (almost obsolete in comparison to social 
profiles), up to automated interviews by screening facial mimics and eye movements. 
Common opinion states that a correct parameterization of AI guarantees better hiring 
(efficient and durable) compared to hiring made by managers, since it allows to 
eliminate cognitive biases and judgment subjectivity, and to seek in the profiles just 
the features that have proved successful by individuals embedded in the organization 
and acknowledged as effective members of the team. In order to reach this goal, 
companies are using some tech platforms trying to: 

1. Simplify the operations: ClearFit (automatic candidate search), Wade & Wendy 
(virtual assistant at the first contact between candidate and company); 

2. Improve the effectiveness of the process: Textio (creation of distinctive and 
customer-specific job ads), Engage Talent (search of candidates not actively 
looking for a job), Ansaro (predictive model aimed at helping companies hire 
new employees), Helena (the first AI-powered Headhunter, looking for passive 
job seekers); 

3. Suggest ad-hoc tests: Harver (that generates simulation job-like tests to assess 
the candidate’s skills), Filtered (that automatically generates coding activities to 
test potential candidates). 

On the one hand, chatbots are now clearly established. They are considered as 
“Partially Intelligent Systems” that exhibit Perception of the data, Heuristic values, 
Memory, Consciousness in the surroundings [26]. For this reason, they behave as 
first screening actors in the recruitment process. 

On the other hand, more refined forms of predictive analytics aimed to exploiting 
big data are advancing, in order to meet the urgent demand for a customized recruit-
ment strategy based on AI. This need is covered by companies like Pymetrics, which 
combine neuroscience games, customized AI, and the use of client-specific algo-
rithms, rejecting candidates who do not match the characteristics required by that 
company. 

For sure from companies’ perspective, there is a tendency to automating processes, 
to saving costs, and to maximizing human capital in a whirling and fast-paced labor 
market, which especially big companies are willing to dominate and mold according
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to their own exigences. In general, though, there is a lack of amalgamation throughout 
the industry related to AI. 

In the academic literature, several analyses have been conducted in relation to 
organizational implications caused by AIT. In Strohmeier [28, 29]. AIT use in HRM is 
explored in six selected scenarios: turnover prediction with artificial neural networks; 
candidate search with knowledge-based search engines; staff rostering with genetic 
algorithms; HR sentiment analysis with text mining; resume data acquisition with 
information extraction; employee self-service with interactive voice response [28, 
29]. In Bissola and Imperatori [30], the main focus is on transitional HRM, so on 
building trust in an organization through e-HRM. In Furtmueller [10], an interesting 
research is developed on the requirements and traits of resume contents in relation to 
e-HRM. Provided that all of the aforementioned approaches and outcomes are taken 
into account, in the present paper we aim to explore the contribution that Artificial 
Intelligence Technologies can give in order to overcome human errors by comparing 
theoretical convergences among the various approaches and platforms addressed 
to companies. In this case, we will link our study to some research to identify how 
companies are utilizing pre-hire assessments, and how these assessments are evolving 
in the technology and talent age [31]. Though, we will provide evidence that the 
enthusiastic business-driven aim at obtaining aseptic outcomes could hide some 
perilous and biased consequences. 

3 Research Method 

Basically, we needed to question whether the human component, which is a critical 
component in the hiring process, was considered. We wanted also to ask ourselves, 
how can we assess and evaluate whether individual constraints, subjectivity, and 
biases have been accounted for while designing the recruitment tool. Finally, in an 
overall overview, if we contemplate the vision of the elimination of frictional unem-
ployment, albeit an aspirational, we should question the unavoidability of frictional 
unemployment [27], since economy is empirical and inefficient, as labor market is. 
Given the scarcity of research works in that field a qualitative methodology can be 
considered a proper solution to investigate a contemporary phenomenon within its 
real-life context. The single case study approach has been used as it is well suited to 
exploratory investigations where phenomena are not well-understood [32, 33] from  
a qualitative point of view, since our goal was not to explore the quality of the imple-
mented scientific method (which is unquestionably excellent), rather to debate the 
intimate justification of the whole as a successful and optimistic system. The case 
under consideration is Pymetric platform, a neuroscience-based assessment devel-
oped by Pymetric an innovative company worldwide in the field of neuroscience 
applied to HRM through AITs. The data mainly consists of primary data collected 
through qualitative explorative and semi-structure interviews. Secondary data such 
as reports, patents, and other materials retrieved on the web are also used.
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3.1 The Case Study 

The case study setting is Pymetric platform, a neuroscience-based assessment devel-
oped by Pymetric an innovative company worldwide in the field of neuroscience 
applied to HRM through AITs, working with the most important multinational corpo-
rations, like as Unilever, Randstad, Accenture, LinkedIn, Tesla, Mercer, Arla, Suther-
land. Pymetrics platform is based on neuroscience games assessing different qualities 
of the candidate (cognitive traits and emotional traits) in a framework of a method-
ology aiming at predictive and debiased staffing services. Pymetrics claims to bring 
innovation through its platform in terms of overriding the key loopholes of traditional 
hiring practices, which are considered ineffective (70%), biased (50%), and offering 
poor experience (50%). Pymetrics platform can be also defined as agame-based 
recruiting tool that assesses the strengths of candidates and recommends the right 
careers and companies for them. On the background, Pymetrics assumes that tradi-
tional hiring is ineffective, biased, and offers a poor experience. That is the reason 
why they are proud of four own innovations: Neuroscience games, Customized AI, 
Bias-free Algorithms, and Common Application. Hiring is based on neuroscience 
and data science, with the aim of democratizing career search and hiring. In partic-
ular, Neuroscience Games measure established building blocks of cognitive and 
emotional functioning, so that measuring traits through behavior allows Pymetrics to 
profile people very accurately and in high-dimensional space. Pymetrics defines itself 
as the Netflix-like recommendation algorithm for jobs, since they build a custom, 
cross-validated profiles for each role and company, based on top performers. What is 
more interesting, Pymetrics poses itself the question of bias in recruitment processes, 
that is why its team contrived Bias-free Algorithms, i.e. algorithms extracted from 
an iterative algorithmic auditing technique aimed to identify and remove bias. This 
technique is made of a reference set of tens of thousands of people to check for 
any potential biases, and of reweighting inputs in the model. When candidates play 
the games, 77 different traits are assessed, both emotional and cognitive, in order to 
identify tasks that would most reveal the traits that recruiters and hiring managers to 
want to know (Fig. 1). 

Cognitive Traits Emotional Traits 

Processing speed Risk profile 

Continuous attention Reward sensitivity 

Memory span Emotional identification 

Cognitive control Tolerance for ambiguity 

Planning Ability to delay gratification 

Sequencing Learning from feedback 

Learning Learning from mistakes 

Fig. 1 Some of the candidate’s most important traits after Pymetrics’ collaboration with the 
company Mercer. Retrieved from www.mercer.com

http://www.mercer.com
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When candidates play the games, there is no losing or winning, just the assess-
ment of different qualities. The attributes required are vastly different. The game is 
designed in such a way that it helps an organization assess candidates’ capabilities, 
like processing speed, attention to details, memory, emotion detection, risk-taking, 
fairness, and focus. Then there is also an assessment of emotional traits of candidates 
by analyzing an image of person’s eye while viewing the given conception. Together, 
data coming from trait assessment provide a snapshot of a person’s unique charac-
teristics. Pymetrics games are non-directional, meaning that unlike school or stan-
dardized tests, there are no right answers or preferred scores. Instead, they measure 
traits where either end of the spectrum can be beneficial based on the demands of a 
particular profession. That is why they also provide career recommendations based 
on these traits. The assessment also includes a top career report, suggesting the best 
professions for you based on your strengths. In addition, Pymetrics also suggests jobs 
based on these reports and lets candidates connect with recruiters and companies with 
suitable job offers for them. 

4 Results and Discussion 

The analysis of literature and the case study shows that philosophical discussions 
and decisions about the proper use of AI need to be based on a proper understanding 
of the way AI-scientists achieve their results—in particular, in their dependence on 
the initial planning input of human beings. In this regard, evidence outlined by data 
and by the interview(s) are particularly interesting as long as they allow to shed a 
brighter light on the data and the theory provided by Pymetrics’ white paper, patent, 
and scattered data to be found on websites and articles related to the platform. 

In fact, the most highlighted outcomes by client companies around the world are 
related to cost shrinking, which is considered the most significant advantage. In the 
interview to Unilever Italy that is mentioned below, one can see that emphasis is 
put on data, few are said about the organizational change needed to reach diversity 
inclusion or HR professional inclusion in the new processes. Data related to the new 
pre-hiring assessment method are not coupled nor matched with organizational data. 

Most emphasized data by Unilever are those related to the hiring process, in which 
Pymetrics platform was used to assess 280,000 applicants in 68 countries and in 15 
languages, replacing the resume as a first-pass filter and meeting the following KPIs:

• 100% increase in hire yield;
• 75% reduction in time to hire;
• 25% decrease in recruiting costs;
• Record diversity across gender, ethnicity, and socioeconomic status.
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In a more general framework related to all clients, Pymetrics itself declared in the 
interview that some of the clients have seen the following outcomes:

• 75% reduction in time to hire: 4 months–4 weeks;
• 75% reduction in recruiter time;
• 6x improvement in applicant to offer yield: went from 150 resumes to fill 1 role 

to only 25 resumes at a global financial institution;
• 3x improvement in interview to offer yield: baseline of 8.5% improved to 25% 

for global consulting firm. 

These outcomes were confirmed by HR managers of the client companies, like the 
HR manager of Unilever Italy. The HR manager explained that the resume amount the 
company receives has notably increased (in the first 90 days, comparing this period 
with the same in the previous year, applications rose from 15.000 up to 30.000 in the 
United States only). Nonetheless, save up time and resources are greater than through 
traditional recruiting, and selected talents can be hired in roles where they can exploit 
their added value. Unilever, Google, and Uber use gamification in recruiting with the 
goal of maximizing their operational efficiency, increasing candidates’ engagement, 
cutting time spans, and building brand awareness. 

On the side of the candidate, the key area of investigation is actually the definition 
of talent, linked to the concept of bias. Requested to define talent on the basis of 
Pymetrics motto “Matching talent to opportunity, bias-free,” Pymetrics replied: “For 
us, talent means a job candidate’s inherent cognitive, emotional and social traits. Our 
role is to identify these traits using our neuroscience-based games and then match 
the candidate to a job where their traits predispose them for success.” 

This might seem a quite neutral and consistent assumption. Instead, we should 
stress a couple of words here, i.e. “inherent” and “predispose.” In the framework 
of the background bias-free assumption, those words should be reassuring. Instead, 
they help us better investigate the risk of intrinsic bias. Outside of medicine, the use 
of artificial intelligence in predictive policing, bail decisions, and credit scoring has 
shown that artificial intelligence can actually exaggerate racial and other bias. As a 
matter of fact, it is difficult to construct a virtual environment that accurately portrays 
real-world dynamics and stochasticity without error, leading to simulation bias. What 
should be stressed is, for example, that games are available in 15 languages (English, 
Spanish, French, Italian, Mandarin Chinese, etc.), but human biases are baked right 
into our language and the language-usage data AI systems learn from. 

Applying machine learning to ordinary human language results in human-like 
semantic biases. In addition, predisposition and commonly desired traits by compa-
nies (this is meant by ‘inherent’) leads to doubt that companies do not hire the best 
candidates in general but the best candidates among a selected group based on a 
dataset of strict parameters which may seem a kind of Darwinian trap. 

Finally, this last point reveals a risk of intimate tendency to hindsight bias. 
In order to give a more colorful picture, we are going to focus also on aspects 

related to the latter. Indeed, when it came to questions regarding the choice of 
emotional and cognitive traits, the parameterization method, and the determination 
of useful and not useful data, we also found some interesting aspects.
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When asked about the choice of the 77 traits, Pymetrics points out that that two 
things are taken into consideration: 

(1) traits that are most commonly desired by companies evaluating job candidates; 
and 

(2) which traits can reliably be measured by neuroscience-based games? 

Furthermore, at the question of whether there are other traits which are initially 
selected, and later left behind for being considered useless, we were replied that 
Pymetrics regularly reviews the traits to be measured with the aim to determining 
whether to add or remove any traits. This determination is made using factors such 
as client demand, and developments in neuroscience regarding trait measurement. 
Further we asked, either emotional traits are measured only by using gamification, 
or this process is also deployed with aptitude tests, for instance. The reply was that 
Pymetrics platform solely uses neuroscience-based games to assess traits, and no 
other assessment tool is used. A final aspect we were willing to scrutinize regarded 
how Pymetrics attributes the weight to every parameter, and how parameters are 
measured. 

The answer was quite expected, i.e. weights are data-driven, determined by 
commonalities in existing top-performing employees. Pymetrics has developed a 
proprietary machine learning algorithm which finds the combination of cognitive 
and emotional traits that distinguish top-performing current employees from the 
general population. The weighting of the traits is determined by the data: for some 
roles, memory might be a crucial trait, while other roles might emphasize attention 
or risk. Just for this reason, it was also crucial to investigate if they are aware to 
miss some quintessential components in human behavior by using predictability and 
people analytics, that could be also necessary while working in a company. At this 
last question, the answer was that the Pymetrics platform is the preliminary screening 
process for clients looking to hire talent. Employment decisions are not made solely 
based on the data our platform provides. All candidates that match with a given role 
via our platform then move on to interview(s) with hiring managers on the client 
side. During these subsequent interview(s) managers further assess candidates to 
determine if they should be offered the position. However, this point leads us to a 
pivotal argument raised by recent literature regarding about human–AI interaction, 
i.e. machine’s accountability. 

Still, meaningful was the answer given with regard to the definition of “error,” 
and to the errors Pymetrics aims to avoid in the selection process. 

For Pymetrics, errors are any factors that are considered during the matching 
process that are not predictive of a candidate’s success in a given role, such as a 
candidate’s gender, socioeconomic status, and ethnicity. However, this counter-bias 
effort can mirror “socially legalized” biases [34, 35]. 

Related to the notion of error, a question was devoted to the future of AI in 
recruitment, namely if one day these methods could possibly eradicate any kind of 
error from the selection process. The reassuring answer is that there will likely always 
be a human element to the hiring process, meaning that platforms like Pymetrics will 
always be paired with evaluations by hiring personnel during the hiring process.
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Because eradicating bias in humans is nearly impossible, introducing bias or errors 
into the hiring process is always a possibility. Unlike what Russian hiring robot Vera 
aims to do in the future, i.e. taking the final decision of hiring a person, Pymetrics 
is cautiously confident that human component is still “likely” to play the decision-
making role. Though, that “likely,” and the sentence following it, could betray a 
certain degree of wariness toward human inefficiency. However, some scholars point 
out that it is imperative not to forget the “human” in HR, since we still desire a 
personal interaction and this topic is more than just about an efficiency game [36]. 

5 Conclusions and Managerial Implications 

Provided that the advent of AI poses major challenges to the skill set, competence, 
and capability of humans on the one hand, and that machines have the ability to 
learn, adapt, make decisions, accumulate experience, and even take actions on the 
other hand [37], we should focus on organizational change as key to success of AI. 
Organizational change can be achieved by two factors: 

1. collaboration human—AI; 
2. accompanying measures to reciprocal understanding. 

As to point 1, to take full advantage of such collaboration, companies must under-
stand how humans can most effectively augment machines and, conversely, how 
machines can enhance what humans do best and how to redesign business processes 
to support the partnership [38]. 

As to the point 2, companies (and even governments) should contrive and imple-
ment some accompanying measures to foster mutual understanding between humans 
and AI, and between staff/management and company. 

From an organizational point of view, human–AI collaboration involves 
redesigning business operation and improving five elements of the business process: 
flexibility, speed, scale, decision-making, and personalization. The hiring process 
belongs to the third element, since poor scalability is the primary obstacle for 
improvement [38]. Indeed, e-recruiting practices should succeed in integrating them 
within the organizational vision, and to do so a fair discussion should be set up in 
order to decide how to interpret data, with regard to both recruiters, and middle/top 
managers. Also, another point is intertwined with the latter, i.e. machine’s account-
ability. Machine’s authority is considered unquestionable and fair: what kind of 
consequences can this sort of impunity have upon management and society? What 
relationship should an, as human, “inefficient” manager (recruiter, top manager, etc.) 
establish with an authoritative machine? 

There is an urgent need to realign, reshape, and reinvent the profession [37], and 
integrate e-HRM and i-HRIS (Integrated Human Resources Information System) 
into HRM practice [39]. In order to achieve this, we should ask ourselves how we 
can complement and empower the human capability and improve the processes that 
surround it, by means of an honest assessment of the pros, the cons, and the actual



258 E. Veglianti et al.

output [36]. As a matter of fact, technology in and of itself is of limited utility 
if companies and government organizations lack people who can use it, effective 
strategies for how to use it, and training to be good at using it [40]. 

Actually, the HR industry is still in the trial phase of figuring out how to implement 
the technology and decide how swiftly to deal with it [41]. This hinges on a couple 
of key factors: 

1. need of career reinvention, bound to generation and expertise gap. 
2. company-centered implementation. 

As to point 1, we see that career reinvention will be critical, as being much more 
fast-paced than it was in the past and based on fluidity. As a consequence, companies 
are centering their recruitment efforts on Millennials and the new selection processes 
follow this track, as we have seen. Millennials have in-demand STEM skills and 
fresh perspectives but almost all types of organizations say they are confronting a 
leadership drought, simply because Millennials lack experience [42]. Conversely, 
experienced people are required to manage complex chameleonic processes, which 
they should be able to rapidly grasp and learn. Paradoxically, companies think they 
are preparing the future by hiring Millennials, but they will not have the in-house 
experience to manage their creativity and bridge the gap between generations, and 
between workers. In addition, large segments of the global workforce risk being 
excluded and discriminated by a too rigid hiring scheme that is hidden behind a 
customized, goal-targeted AI-based recruitment process. 

Point 2 leads us to focus on the concept of company itself to be envisioned for 
the future. Traditionally many HR practices take the needs of the organization as 
the starting point, and recruitment is a major example of this maybe outdated (mis-) 
conception: there is a fixed structure, a defined hierarchy, a top-down approach, and 
well-defined jobs, so how do we find candidates that can fill this specific, pre-defined 
vacancy? [43]. For sure, more efforts should be done toward the following goals:

• more interaction with candidates in the pre-screening and hiring phase but also in 
the retention phase;

• machines cannot be allowed to determine how good people are, corporate ethics 
should be structurally embodied in evaluations in order to generate real value: 
this means changing the approach toward what someone has lately defined 
“analethics” (see, [43]), as well as toward flipped hiring practices (see [44]);

• gauge the expectations of workforce analytics and technology outcomes to a 
well-rounded, aware, and people-centered corporate leadership, which is lacking 
nowadays. 

Strategizing is key to both recruitment and talent acquisition but far less strategy 
is considered to be necessary in the recruitment process. For this reason, during talent 
acquisition companies should formulate preventive strategies to find and maintain 
a group of potential candidates. But there is also an urgent need to kick off a fair 
discussion about practices in managing reward systems, job performance evaluation 
systems, and diversity systems [45].
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Last but not least, it should be noticed that the interview question about a possible 
relation between the word “quality” and word “skill” a/o “performance” was skipped 
by Pymetrics. Indeed, the word “skill” does not occur too many times in Pymetrics’ 
reports and papers, and this pushes us back to the urgent need of theoretically defining 
the relation between actual skills and desired skills. This point is crucial to shape the 
collaborative intelligence we would like to see in the future of our society. 

6 Future Research Directions 

From previous literature, it is observed that some pivotal topics need to be further 
investigated. Some scholars have pointed out the following points to be scrutinized in 
the future: transition push model to pull model in the assessment market; efficiency vs. 
fairness; evolving legal compliance; companies’ tendency to mirror software the way 
work is structured; unconscious biases perpetuation; risks related to society uberiza-
tion, consistency of language related to interpretation; recalibration and upkeep; risks 
linked to scalability and customization; awareness of candidates/recruiters about the 
hiring process; machine learning vs. human learning; actual skills vs. required skills; 
strategic competition; holistic approach (i-HRIS); companies awareness in the fast 
changing context. 

Central issue will be to evaluate the impact of these trends, which are sometimes 
a critically acknowledged, and to better research the implications of Human–AI 
interaction. This has to be achieved both on organizational and on societal level, 
with the broadest possible multidisciplinary approach. 

If it is true that Huzinga’s [46] concept of homo ludens can lead us to gamification, 
nonetheless we should try to avoid that the game we are playing would eventually 
turn into a Russian roulette. 
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Employee Perceptions of Electronic 
Performance Monitoring: A Multi-Level 
Analysis 

Karma Sherif and Mazen El-Masri 

Abstract Research on Electronic Performance Monitoring (EPM) has taken an inte-
grative perspective toward employee perception of the technology without consid-
eration of the effect of organizational culture and specifically subcultures on the 
acceptance of an EPM system. There is a dearth of literature on the interplay between 
subcultures and how organizational mechanisms enforce a dominant culture to facil-
itate the acceptance of IT systems. In this paper, we address the gap through a 
differential perspective of organizational culture and its effect on the acceptance of 
EPM systems. We conduct a case study of two multi-cultural organizations: one in 
Qatar and another in the US, and examine the influence of the dominant culture on the 
design of the EPM system and how organizational mechanisms facilitate acceptance 
by the different subcultures. Our study demonstrates the importance of incorpo-
rating a subunit level of analysis when examining EPM systems and the different 
mechanisms that can help reshape employee perceptions. 

Keywords Electronic performance management system · Employee perception of 
monitoring · Organizational culture · Subculture 

1 Introduction 

Organizations consider Electronic Performance Monitoring (EPM) as a critical 
control mechanism that aims at focusing employees’ attention toward achieving 
organizational goals [1, 2]. EPM systems capture data on employee performance 
on the job through monitoring productivity [3], electronic communication, internet 
activity [4, 5], and employee location and speech [6]. As employees become aware 
of the scope of monitoring activities, they are likely to conform to the organizational 
values of accountability, efficiency, and effectiveness [7, 8]. While several studies
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have drawn attention to employee reaction to EPM systems [6, 9–12], very few 
examine the role of culture in shaping the perception of the technology [13–15]. In 
addition, those who examined culture presented an integrative perception where all 
members of the organization manifest a shared and consistent view. Overlooking the 
different and conflicting cultural views that may exist within an organization fails to 
depict the true dynamics behind the acceptance or resistance, resulting in a forfeit of 
the opportunity to converge views and generate value from the technology [16]. 

Over the years, researchers have examined the tension EPM creates concerning 
several social issues like privacy, trust, and fairness [6, 12, 17, 18]. These tensions 
have different meanings to the various groups. While one group may perceive the 
EPM as beneficial, giving it credit for the work completed and the value created, 
another may perceive it as a threat to its power relations and a violation of its privacy. 
It is thus important to identify ways to establish a cultural fit in a cross-cultural 
context where there are different views of the relevance, applicability, and value of 
the EPM system. A set of organizational mechanisms needs to be established to 
channel the different perceptions toward convergence and create a dominant culture 
aligned with the design features of the EPM [14]. 

This study adopts a differential perspective on the role of subcultures in the accep-
tance of EPM systems and examines the role of dominant groups in aligning the 
different and conflicting employee values and beliefs. The differential perspective 
beholds that different groups within the organization are likely to have different 
frames of reference based on their motivation and needs [19]. These frames affect how 
employees perceive information systems, especially ones that evaluate performance 
and control rewards [20]. We use the social construction of technology (SCOT) [21, 
22] as our theoretical lens to understand the position of relevant social groups (RSG) 
for EPM. SCOT is particularly helpful in understanding why RSGs differ in their 
perspectives and how the dominant group has “a decisive influence when constructing 
a dominant ‘official’ narrative which congeals quickly for the whole organization.” 
[23, p. 115]. This is crucial for multinational organizations where RSGs exercise 
different levels of power [24]. Successful technology adoption requires organiza-
tions to establish mechanisms that help create a dominant culture compatible with 
the technology [23, 25]. 

In this study, we shift the focus from the normative question of what needs to 
be done to an interpretative inquiry of how the different subcultures perceive EPM 
within organizations and how organizational mechanisms instituted by the dominant 
group help converge these perceptions to align with the design of the technology. In 
particular, this study attempts to answer the following research questions: 

(1) How do RSGs differ in their perception of an EPM system? 
(2) How does the dominant group help create a dominant culture aligned with the 

design features of the EPM system? 

To answer the research questions, we conduct a case study of two multinational 
organizations in the US and Qatar and examine the difference in the interest and 
perspective of RSGs in the two countries toward EPM systems. We take an in-depth 
view of the interplay between the different subcultures to understand how a dominant
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culture emerges in each organization studied. We also examine the different organiza-
tional mechanisms that help converge employee perceptions toward the technology. 
Our interpretive study provides a rich understanding of the multifaceted and dynamic 
nature of culture as values collide and shift over time. 

The rest of the paper is organized as follows: first, we review the literature on the 
acceptance of EPM systems in different national and organizational cultural settings 
drawing on two conceptual frameworks that examine how the dimensions of EPM 
systems can be aligned with different national [13] and organizational cultures [14]. 
Second, we develop our theoretical model based on Social Construction of Tech-
nology (SCOT) as a background to shed light on frame inconsistencies that employees 
of multinational organizations may face when interacting with IT-enabled change. 
Third, the study methodology and design are outlined, followed by a discussion of the 
empirical results. Finally, we conclude by providing recommendations for academics 
and practitioners. 

2 Literature Review 

2.1 Electronic Performance Monitoring Systems 

Electronic Performance Monitoring (EPM) are devices that monitor employee 
behavior and performance on the job [26]. Monitoring data includes video camera 
observation of employees, computer work monitoring, recording of phone calls, 
keystroke monitoring, location monitoring, and screen sharing capabilities on 
computer networks [26]. The data is analyzed to optimize resource utilization, 
enhance situational awareness, and improve business processes [27]. While EPM 
systems significantly reduce the organizational cost of monitoring, their effect on 
employee perception of fairness is questionable. While some studies report a nega-
tive impact of EPM creating a depersonalized atmosphere and leading to the erosion 
of trust and perceptions of unfairness, others observed a positive impact that leads 
to higher efficiency and improved employee performance [27]. 

Several studies have contended that the acceptance of an EPM will depend on 
how well the dimensions of the monitoring systems have been designed to align 
with the dominant culture. Furthermore, the effective organizational mechanisms in 
place will help reshape negative perceptions of EPM systems and engender employee 
self-monitoring [28]. Five dimensions of EPM impact employee acceptance of the 
technology: (1) the target of an EPM either the individual or the group [6]; (2) the 
level of pervasiveness of an EPM depending on whether the monitoring is intermit-
tent or ongoing [29]; (3) the recipient of the results of the EPM be it the employee, the 
supervisor, and/or the group [13]; (4) The purpose of the EPM to assess the perfor-
mance of an employee or provide informative feedback [18]; and (5) Concomitant 
practices that support the EPM system like the reward system.
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Apart from the design of the EPM, organizational procedures surrounding elec-
tronic monitoring will affect employee trust in the organization and their acceptance 
of EPM systems [28]. Employee prior knowledge of the monitoring processes, their 
scope, and how the data collected will be used [6] affect how employees perceive 
EPM. In addition, their active engagement in the design of the monitoring systems 
and their ability to voice concerns regarding the processes involved [30] or how  the  
output of the system is used tend to create favorable perceptions of EPM. 

2.2 The Effect of Culture on Employee Acceptance of EPM 

Research on organizational behavior has long established the premise that variations 
in cultural beliefs have a significant effect on employee behavior and attitude [31, 
32]. Schein [33] defined culture as “the sum total of all the shared, taken-for-granted 
assumptions that a group has learned throughout its history” [34, p. 29]. It is a shared 
set of values that are acquired over time and may be subject to change reflecting 
changes in culture [34]. Employees within a multinational organization contribute to 
cultural diversity that makes it hard to assume that organizational culture will have 
a unified presence. While some aspects of culture may be collectively shared, we 
expect different subgroups within the same organization to uphold different patterns 
of basic assumptions that shape members’ beliefs and behaviors with respect to IT 
systems. 

Cross-cultural variance in the perception of fairness has been widely documented 
[35–38]. Employees with a different cultural frames of reference differ in their 
perception of fairness because of changes in the meaning of social relations, personal 
goals, and behavioral norms [38]. Thus, acceptance of an EPM is affected by the 
corporate beliefs and values that most organizational members hold [13, 39], and 
response to the pervasiveness of PM systems will differ. EPM will be accepted in 
organizations whose culture is aligned with the design features of the EPM. Using 
Hofstede’s cultural taxonomy, Panina and Aiello [14] propose a conceptual model 
of the effect of the dimensions of national culture on employee acceptance of EPM. 
The authors maintain that the dimensions of the EPM need to be aligned with the 
employee’s cultural values. An individualistic culture with a large power distance, 
a masculine orientation, and a short-term focus is more likely to accept an EPM 
that monitors the individual and ensures procedural justice [40]. In an individualistic 
culture, it is better to monitor the individual, who over the years seems to be less 
concerned with the pervasiveness of monitoring [41]. A collectivist culture, on the 
other hand, with small power distance, a feminine orientation, and a long-term focus 
is less likely to accept EPM unless it is formative focusing on interpersonal justice 
[42]. In a collectivist culture, it is better for the EPM to monitor group activity and 
group performance, provide feedback to the group, focus on mentoring and devel-
oping the employee, and reward the process rather than the outcome. In their cross-
cultural study of organizational controls, Rocha Flores et al. [43] found that while 
Sweden implements organizational controls that are aligned with their employees’
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needs and are concerned with how these controls are perceived, the US prefers a 
more centralized control with less emphasis on how employees perceive the control. 
In multinational organizations, the unambiguous, individualistic, and bureaucratic 
controls are likely to be perceived positively by both employees of individualistic 
and collectivist cultures [40]. 

Focusing on the organization level, Alder [13] differentiates between bureaucratic 
and supportive organizations and proposes that employees in bureaucratic organi-
zations perceive pervasive electronic monitoring as fair without their participation 
in its design. This is mainly because participation appears counter-cultural [44] and 
leads to suspicion [45]. In a bureaucratic culture, individual performance is valued 
over group cohesion and teamwork. Individuals also welcome continuous monitoring 
because it produces a comprehensive view of their effort on the job and a fair eval-
uation of their performance [46]. Employees also do not worry about the relevance 
of the data collected by the monitoring system to their task performance. Supportive 
cultures, on the other hand, do not generally accept electronic monitoring, unless 
employees participate in its design and the monitoring is intermittent. The target of 
the monitoring is the group performance (Table 1). 

In addition to the major differentiation between bureaucratic and supportive 
cultures, Jeng-Chung and Ross [39] looked at the value of objectivity within corpo-
rate cultures and proposed that managers who appreciate the importance of basing 
decisions on objective data will favor electronic monitoring of employees. A positive 
perception of the technology will have a substantial impact on adoption. The belief 
that technology can prevent theft and create an ethical environment, especially with a 
history of employee theft or national security concerns, will strongly sway decisions 
in favor of adoption. 

While Alder [13] and Panina and Aiello [14] proposed variation in the perception 
of employees at the national and organizational level, there are no studies that empir-
ically examine the effect of subcultures on the acceptance of EPM and organizational

Table 1 Effect of culture on the acceptance of EPM 

Scope of culture Dimension of culture Expectation 

National Power distance Employees will tend to accept EPM in cultures 
that sustain a high-power distance 

Individualism/collectivism EPM is likely to be accepted in an individualistic 
culture to support individual performance 
evaluation 

Risk Aversion EPM is likely to be accepted in cultures that want 
to minimize risk 

Organizational Bureaucratic Employees tend to accept the EPM as an 
objective measure of performance 

Supportive Employees do not accept the EPM and attribute 
its use to mistrust when the organizational culture 
focuses on empowerment, teamwork, creativity, 
and information sharing 
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dynamics that converge the different views into one view aligned with the design of 
the EPM system. Previous research pointed to the difference in perception between 
employees and managers, where managers may see the EPM system as beneficial in 
providing feedback and enabling adaptation to organizational goals, promoting trans-
parency and accountability [47]. On the other hand, employees may perceive it as a 
punitive monitoring system, violating employee privacy [6]. In this study, we attempt 
to avoid the “residual approach” to culture pointed out by Tayeb [48] by attributing 
differences between perceptions of an IT to culture without explaining why these 
differences exist. We also avoid the assumption that cultural beliefs are monolithic 
and enduring [25]. Instead, we adopt the view that individuals belong to several 
subcultures whose values and important shift over time and circumstances. While 
some of the beliefs may represent misfits with the technology, we also examine the 
organizational dynamics that mutually adapt cultural values and its design features, 
so convergence of subcultures toward a dominant culture is achieved and EPM is 
accepted. 

In this study, we adopt a differentiation perspective toward organizational cultures, 
where culture is seen as a “series of overlapping, nested organizational subcultures” 
that may coexist in harmony or conflict [16, p. 83]. Janz and Wetherbe [49] defined 
“super-culture” as the firm’s macro-culture, consisting of many national or ethnic 
“micro-cultures.” Such a perspective will shed light on the power struggles between 
the subgroups and the emergence of a dominant culture [21]. The dynamics behind 
the convergence to a dominant culture are best understood through the “virtual 
onion” metaphor of culture introduced by Straub et al. [16]. The metaphor perceives 
members of an organization as having layers of the culture whose relevance and 
importance shift over time depending on time and circumstances. “At the individual 
level of analysis, a single person may be a member of several overlapping, nested 
subcultures, some of which may hold opposing views” [26, p. 301]. Thus, culture is 
“contested, temporal, and emergent” [50, p. 13].  

3 Theoretical Approach 

In this study, we embrace the Social Construction of Technology (SCOT) to shed light 
on the importance of revealing the different viewpoints that different social groups 
have of electronic monitoring and understanding how organizations can converge 
these views into one that accepts the technology. The approach highlights the role 
of “Relevant Social Groups” in rendering different interpretations of the technology 
and how the power asymmetry between the groups affects the negotiation of the 
meaning of the technology resulting in a system design that resolves the conflicting 
interpretations and reaches stability without posing a threat to the powerful social 
groups [50]. The approach enables us to examine how social factors shape the design 
of technologies [51]. Power relationships negotiate the meaning of the technology 
through exchanging of resources allowing the emergence of a shared meaning [24].
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EPM systems denote a certain distribution of power among managers and 
employees, yielding a loss of employee power, which would typically trigger resis-
tance. SCOT is useful in showing how culture, power, and politics interact and form 
a solid and interlinked perspective of EPM systems. The approach allows us to 
examine how RSGs differ in their ideas about the EPM and how powerful RSGs 
have a decisive influence when constructing a dominant “official” perspective for the 
whole organization serving their interests. We also present the changes in the view 
of RSGs to analyze the discrepancies between the old and new perceptions. Thus, 
our theoretical stance is based on the following constructs: 

(1) The meaning of monitoring and performance management to RSGs. 
(2) The organizational power of the different RSGs. 
(3) The cultural background of the different RSGs. 

4 Research Methodology 

The construction of meaning, power relationships, and cultural values surrounding 
information technology are best achieved through qualitative research due to the 
complex interaction between the different dimensions of IT and the dimensions of 
culture. The data is collected primarily through the qualitative approach using semi-
structured interviews in two organizations: in Qatar and the US between January 
and August of 2018. We sliced through the organizational structures and interviewed 
respondents across all levels: entry, mid, and senior levels and whose jobs entail self 
or subordinate evaluation. To identify all the relevant social groups, we interviewed 
employees—natives and expats—at different organizational levels and with diverse 
cultural backgrounds. After all relevant groups were included, we ended up with 
the following informants: senior managers who oversee the entire work operations; 
HR managers who oversee policies that govern monitoring; directors of functional 
departments who evaluate the performance of employees; and staff employees who 
perform daily business processes. Most of the interviews were conducted in Qatar 
were in English. Interviews with Arabic speakers were translated by a professional 
service company and cross-checked by the researchers. 

In order to collect the necessary data for this research, interviews that lasted 45 and 
60 minutes were conducted. We recorded and transcribed the interviews. To analyze 
the data, we followed Krippendorf’s [52] approach of “content analysis,” assigning 
words from the interviews to an emerging concept using QSR NVivo qualitative 
analysis software. First, two of the researchers coded a sample of the interviews 
separately. The researchers frequently discussed and revised the code to reach a 
consensus. A research assistant was then trained to code using the codes developed by 
the researchers. The research assistant was also encouraged to create new codes when 
existing codes were inadequate to address emerging concepts from the interviews. 
Given the difference in the cultural background of the research team, codes were 
frequently revised unearthing conditions outside the literature that helped explain 
differences among the relevant social groups and identified factors that shape the
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perceptions. In the final phase of the analysis, we used template analysis [53] through 
which codes were categorized as design features of the EPM; perceptions regarding 
electronic monitoring; type of culture affecting these perceptions; differences among 
members of the same organization; and shift in perceptions. 

Our goal was to understand how the final design of the system reflected the power 
asymmetry among the groups and how the organization reached closure. The template 
analysis helped us generate themes that are summarized in Table 2.

5 Findings 

At a national level, Qatar is ranked high on power distance, uncertainty avoidance, 
and individualism [54]. The orientation within the country is neither masculine 
nor feminine. The society is known for preserving the cultural identity in terms 
of appearance and respect to religious values. The case selected is of a petrochem-
ical company (referred to in the paper as QCHEM) in the Oil and Gas sector: an 
industry known for its highly competitive environment and fast adoption of moni-
toring systems to reduce cost and lower the risks of regulatory non-compliance. The 
company operates in several countries and the Qatar branch hires professionals from 
twenty-seven different nationalities. The company strives to provide the necessary 
training and career development to have an incident-free and clean workplace. Moni-
toring systems are installed in factories and offices to run a very lean organizational 
structure that is safe and productive. 

In the US, we studied USOIL, an oilfield service provider for reservoir char-
acterization, drilling, production, and processing. The company takes pride in its 
culture of science and innovation leveraging, its collective experience, and the diverse 
background and knowledge of its employees. There are several monitoring systems 
in place within office buildings, on equipment and mobile devices for monitoring 
employees’ safety, behavioral awareness, and performance evaluation. 

It became evident from the interviews that participants do not attach the same 
meaning to monitoring and performance management within or across the two cases. 
At QCHEM, employees saw monitoring as a given fact of living in Qatar. 

Monitoring is everywhere. It is inside and outside of work. You cannot do anything about it. 
It is a given fact. 

While some employees saw the scope of monitoring as pervasive and inessential 
as it inadvertently shifts focus away from the output and may lead to micro-managing 
and focusing on non-productive dimensions of performance indicators like time spent 
at work rather than output generated. 

It feels like someone is breathing on your neck, trust must be there between the person and 
the supervisor... I could be sitting on my desk working or daydreaming without doing any 
work. As long as the output is right, if you do it in 1 hour or 8 hours, it shouldn’t matter. 
I’m supposed to be judged by my own output. … one could finish the work in 2 days, and 
another can finish it in 10 days, would you say that the person who did it in 2 days is bad, 
while the other person is good? No, the 10 days employee is bad because he is slow.
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Table 2 Effect of Culture on the Acceptance of EPM 

Theme Codes 

EPM is pervasive in both organizations 
however the perceived goals of the systems are 
different 

Pervasiveness: both in Qatar and the US 
employees believed the system is tracking all 
employee activities. Employees in Qatar are 
aware of the analytics that run behind the 
scenes, whereas in the US. Employees believe 
the data are just used for security 

Objectivity: EPM in Qatar is perceived by 
management as an objective decision-maker, a 
cross-validator against human bias, and a 
safeguard of organizational interests. In the 
US, both employees and managers found fault 
with the EPM objectivity and highlighted 
problems with its design 

Centrality: EPM in Qatar plays a central role 
in the distribution of work and recognition of 
talent. The employees give much importance to 
the system. In the US, the system has a limited 
role in providing feedback to employees 

The interplay between national and corporate 
culture 

Dominance: In the US, the corporate culture 
dominates over the national culture leading 
some non-US employees to shift their 
perception concerning the EPM. In Qatar, the 
dominance of national over corporate culture 
is experienced due to the power difference 
between locals and expats. The corporate 
culture dominates for expats. Several expats 
shifted their initial perception of the EPM in 
allegiance with the national culture of Qataris 

Convergence: In both countries, we see 
convergence toward the national culture of the 
dominant group 

Differences within Degree of variability: There is a higher degree 
of variability within Qatar’s national and 
corporate cultures than within the US. In 
Qatar, not all locals share the culture of 
entitlement. Highly educated locals feel they 
have to speed up to the world pace and push 
themselves to take on bigger challenges. Given 
the higher number of multinational employees 
within Qatar, not all share the same perception 
of the EPM system 

Organizational Mechanisms Competition vs. Collaboration: (compete 
with expats and collaborate with locals) 

Empowerment vs. Enablement: (nationals 
need empowerment and expats in Qatar need 
enablement—should have necessary resources 
to achieve necessary objectives)
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Others saw it as the fastest way to align employees’ different perspectives 
regarding work. 

My privacy is at home only, I come here to execute a certain job, whatever are the policies 
of the company, I’d be happy to follow. Monitoring actually benefit me more than it’ll harm 
me...instead of focusing or rejecting technologies, it is better to invest the energy to develop 
yourself. 

We live and abide by those [rules enforced by the EPM system]. It is the most expedite 
way of controlling a multinational eclectic workforce, tell us what you are monitoring we’ll 
understand that rule and there is very little latitude for swaying out of it. 

HR managers (Qatari nationals) saw monitoring as an important control mecha-
nism that helps create an ethical environment. 

There’s a proverb that says unguarded money teaches people to steal, so there is control and 
audits, that leaves no scope for fraud. But if someone isn’t being monitored, it becomes a 
problem. Mistakes could happen from the lowest level up to the highest level. 

The problem is that some employees spend most of their time chatting, and they are not 
generating any benefit to the company, the advantage of this technology is that it does not 
depend on the evaluation of the person or the manager, it is objective and unbiased. 

While managers from western countries disagree with the level of monitoring, 
they felt that in Qatar it was justified given that nationals only make less than twenty 
percent of the population and there is a significant knowledge asymmetry between 
nationals and foreigners. 

Here, it is a different scenario. The rules of this company were very much written with best 
practices in mind. I recognize a lot of the things I do here are things that I cannot do in the 
UK, however we are not in the UK, we are in Qatar, therefore one has to be aware of the local 
culture, and sometimes what appears a black and white policy isn’t necessarily sympathetic 
to the culture of the country, so one has to strike a balance between the two issues. I can’t run 
an HR business in Qatar the same way I would run it in the UK, there are far more players 
in that particular arena perhaps the trade unions and employer relations. 

The same pattern was recognized in the data collected from USOIL, the difference 
in the meaning of the EPM and its acceptance was apparent. American employees are 
known to value privacy and advocate personal boundaries, they perceive monitoring 
as a lack of trust. 

If they monitor every single thing that he/she does, that means there are trust issues, so if 
you do not trust him or her first do you think you can gain any positive feeling, not really, 
Employees want that ability to think on their own, take their time to work, and chances are 
when you leave them to do that, they are probably going to deliver than when you monitor 
them. The best performing people are those that you have empowered to say I know you can 
deliver it. 

While US employees value privacy, they are aware of the monitoring system and 
appear to be desensitized: 

Basically, they track everything, if you have your work email on your device, they track 
everything you do on your device, receiving and sending emails, text messages, pictures, 
phone calls, computer is the same thing, all the files.
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I don’t have any issues with them to track whatever they want. Personally, I would love 
it if they did. There’s nothing that would put me to shame. 

Employees, with time, got to understand and know why the tool is important. 

However, they believe that monitoring is an ineffective control and creates a 
sub-optimal environment: 

You have people who are engaged, have a very high technical proficiency and because of 
that inclination sometimes do not come the regular 9–5 and are not always on their desk, 
and that’s not truly a reflection of their capabilities so much as it is a proper balance or 
prioritization of how they should do their work. 

HR managers acknowledge that USOIL uses a monitoring system but reject 
tagging the process as monitoring and instead refer to it as performance management. 

Generally, we do not monitor people, we manage their performance. Obviously, almost every 
major organization today has some form of performance management system. however, 
it is not meant to monitor, it is meant to give feedback to the employee regarding their 
performance. 

Yet, they saw a need to monitor behavior as well as output: 

Performance has to do not just with the technical proficiency but also how you engage within 
the team itself so there are other components that we have to manage when evaluating an 
employee. 

While much of the electronic monitoring literature tends to portray the negative 
effects on employees in terms of stress [6], lack of trust [6], and drop in citizenship 
behavior [17], little attention has been paid to the effect of national and corpo-
rate culture on employee acceptance of electronic monitoring. Several conceptual 
frameworks highlighting the effect of culture on employee perception of electronic 
monitoring [13, 14] have been proposed. However empirical testing of the role of 
culture in shaping employee perceptions is lagging. With the current focus on big 
data and analytics, organizations can benefit from EPM data if they design the proper 
mechanisms to tackle employee resistance to monitoring. Simply renouncing EPM 
and HR analytics is not in the best interest of the organization or the employee. 
Designing an effective monitoring program will provide the necessary feedback to 
employees to readjust and meet performance expectations. As employees perceive 
the benefits of monitoring, they will develop their own self-monitoring strategies to 
regulate behavior and meet job expectations. High self-monitors will tend to adapt 
quickly to organizational and national culture. 

6 Conclusion 

In this study, we examine how different groups have different perceptions of EPM 
technology. We conduct a comparative study within two organizations in the US and 
Qatar to examine how they can successfully reshape employee perceptions with
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different national and corporate cultures. The study highlights the role of tech-
nology in raising self-awareness and self-monitoring and increasing the chances 
of employees to meet performance objectives. Multinational organizations need to 
realize the fit between the design of electronic performance monitoring systems and 
the cultural setting. Additionally, results suggest that organizations who aspire to use 
analytics on employee monitoring data need to do more than providing justifications 
and create an environment where the analytics prove to be beneficial to the employee 
and the organization. 
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Digital Transformation 
in the Pharmaceutical Sector: An Italian 
Overview 

Sabrina Bonomi, Laura Pentassuglia, and Cecilia Rossignoli 

Abstract Today industry is experiencing its fourth industrial revolution. “Industry 
4.0” is based on Cloud systems and the Internet of Things, among others. This 
study examines the technological innovations applied to the pharmaceutical industry 
to analyze which organizational changes they bring with them. These new tech-
nologies aimed to improve the inter and intra-organizational processes lowering the 
time and the costs associated. The case of an Italian consortium shows that phar-
maceutical industries favor the requalification of current personnel and adapt the 
organizational structure to accommodate better and exploit these new technologies. 
These changes affect the whole ecosystem, encouraging aggregation and partner-
ships between different players and outsourcing those processes that would require 
too much time and high costs to be internally developed. 

Keywords Digital transformation · Pharmaceutical sector · Industry 4.0 

1 Introduction 

Technology has a strong influence in all industrial sectors. For example, produc-
tion changed over time in many of them, during four distinct revolutions, from a 
manual/artisanal to almost entirely automated execution, making extensive use of 
robotics.
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The custom of computers and the internet perhaps permeated every sector and level 
of the supply chains, facilitating and making use faster. In recent decades, we have 
witnessed extraordinary transformations that have brought about profound changes, 
even in our daily lives. Think, for example, how cell phones have become pocket 
computers, going well beyond their original function as a means of communication; 
we can use them for home automation, lighting control services, individual room 
temperature control, security from unwanted intrusions, and consumption. 

Mainly thanks to the innovation generated by the pharmaceutical industry, we live 
longer and better. When we think about technological advancement in the pharma-
ceutical sector, typically, we associate it with discoveries in the scientific field and 
how these offer us to deepen the knowledge of essential diseases and improve treat-
ment. However, scientific research is only one of the critical aspects that allowed this 
supply chain to reach new goals and bring new products in our homes and hospitals, 
superior in efficacy and with significant effects compared to the previous ones. 

This work investigates how technological advancement transforms the pharma-
ceutical sector and, consequently, health care, explicitly identifying the leading tech-
nologies that are changing this industry at the organizational level, that are under 
investigated. However, as we are moving forward from the industry 4.0 to the society 
5.0, it is paramount to fully understand the current state of the pharmaceutical sector 
and how we can implement the required technological and organizational changes. 
The ultimate goal is to pave the way toward the personalized medicine, which requires 
a higher value and quality of research but also of activities along the pharmaceutical 
supply chain. 

Firstly, we will analyze some of the key technologies that permeate this sector; 
secondarily, we present technologies revolutionizing the pharmaceutical industry, 
such as engineering, robotics, and artificial intelligence. Then, a specific case study 
and the associated methodology are presented, showing an applied technology and 
how it transformed their organization. Finally, we discuss how new technologies can 
change the pharmaceutical industry and prospects for the entire sector. 

2 Digital Transformation and the Pharmaceutical 
Industry: A Literature Review 

The pharmaceutical industry is now living in the Industry 4.0 era, characterized by 
the introduction of state-of-the-art technologies in the informatics and engineering 
sectors. These innovations allow more immediate and reliable monitoring of the 
production processes, instantaneous communication between all the parties involved, 
the generation and analysis of large-scale data, a more efficient, clean, and flexible 
production, and last but not least, more efficient counterfeit technologies.
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2.1 Internet of Things 

Industry 4.0 is introducing new technologies, like the Internet of Things (IoT), 
robotics, and Artificial Intelligence (AI), bound to bring profound changes in the 
organization of every industrial sector, pharmaceutical included [1]. 

Technological innovations influence each department of the pharmaceutical 
industry. Total quality management (TQM) is bound to continuously improve the 
drugs produced, starting with the raw materials. They are often sensitive to tempera-
ture, humidity, and atmospheric pressure [2]; therefore, changes in these parameters 
may alter compounds’ stability and organoleptic properties, with possible signifi-
cant economic and health consequences. The possibility of discharging such altered 
compounds before the production phase becomes then paramount. To address such 
a problem, companies are introducing a network of wireless sensors that allows 
constant monitoring twenty-four/seven and can alert workers on any parameter 
deviation in real-time [3]. 

2.2 Information and Communication Technology 

Information and communication technology (ICT) nowadays relies heavily on 
intranet [4], Internet, and associated services, such as e-mail [5], videoconferences 
[6], and cloud systems [7]. They allow efficient and prompt communication and 
coordination between all the business functions, conditions required for the active 
development, approval, production, and commercialization of drugs [8–12]. 

2.3 Research and Development 

Research and development (R&D) is one of the functions that heavily rely on new and 
innovative technologies; it encompasses activities from the development of new drugs 
up to clinical trials and post-commercialization research. Some excellent example 
is the use of lasers for microscope imaging, the so-called confocal microscopy [13, 
14], and the introduction of LED and photodiodes to detect even one single molecule 
of DNA [15, 16]. During clinical trials, particularly during phase III, massive data 
production requires a precise and intensive analysis to understand if and how a 
new drug works [17]. The big data analysis consists of a set of the data volume of 
petabytes, based on volume, speed, variety, veracity, and value [18]. This technology 
is progressively introduced together with machine learning, neuronal networks, and 
computational linguistics, an integral part of the analysis [19].



282 S. Bonomi et al.

2.4 Drug Production 

The constant need to increase the production quality for the new generation 
drugs, such as humanized monoclonal antibodies, is met with diverse technologies 
according to the volume required. For example, pharmaceutical companies rely on 
bottle-based protocols during a pilot phase, which involves only a few liters. In 
contrast, stainless still fermenters allow up to two thousand liters per lot [20]. If the 
former requires shaking incubators to maintain the temperature and the critical nutri-
ents at the needed levels for optimal growth, the latter relies on the state of the heart 
sensor and injectors to ensure the highest quality possible of the final product [20]. 
Due to some disadvantages inherent to the system, like the requirement of in-depth 
sterilization to avoid bacterial contamination and cross-contamination from previous 
cell cultures and the shear stress that can lead to cell death, more and more industries 
are relying on disposable bioreactors. These last ones consist of unique plastic bags, 
called CellBag™, filled with the appropriate culture medium and sealed. Dedicated 
sensors monitor critical parameters, namely temperature, oxygen concentration, and 
pH of the solution, adjusting the first two to meet the physiological requirements. 
Once the culture reaches the optimal growth concentration, it empties the bag and 
purifies the drug [20]. This last requires the application of several technologies to 
ensure the highest possible purity of the final product. 

2.5 Packaging 

The packaging is often viewed by most as just a container of the drug when, in reality, 
it plays a critical role in assuring that the proper medication at the right concentration 
reaches our homes. The package is the primary source of information regarding the 
name, the active ingredient, the dosage, the producer, the lot number, and the expiring 
date, but it is also much more. Today it is designed to avoid forgery and any alteration 
of the drug, both of which pose a heavy burden on the social health, especially of 
every third-world country1 (www.who.it). Several technologies are being applied, 
and more are being developed to fight back against such a growing health threat. For 
example, seals, labels, and films are the most common features against tempering. 
The unique design of the package and its hidden features, holographic and multilayer 
names, UV visible fibers, security wires, bar, 2D codes, and casual or semi-casual 
systems are among them used to recognize a genuine product against a forged one. 
There is also a whole set of innovations, called forensic makers, currently under 
research to improve further the security of the drugs that reach our homes. These 
markers can be a uniquely designed chemical substance, a biological compound, 
a unique DNA sequence hidden among several random ones, the unique print of

1 A forged drug is a compound whose identity has been deliberately and fraudulent, whereas 
alteration is defined as lower quality or properties (www.fda.gov and www.who.int). 

http://www.who.it
http://www.fda.gov
http://www.who.int
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a natural radioisotope, or micro-tags that only through a microscope is possible to 
codify and read [21, 22]. 

2.6 Blockchain Technology as an Anti-Forgery Measure 

The packaging design is but one of the possible ways of tracing forged or altered 
drugs. Recent studies are employing the blockchain technology first developed for 
bitcoins. Three are the main characteristics of a blockchain: decentralization of the 
structure, verifiability of each user, and immutability of each block, which can be 
only rejected or accepted but not modified [23]. Once the blockchain is created, 
it is possible to trace the post-production history, from the moment it leaves the 
pharmaceutical company up to the moment that it reaches the last distributor, would 
that be a pharmacy or a hospital [24]. In this setting, it is also possible to create a 
system that alerts companies and authorities when a package is recognized as illicit 
[25]. 

3 Unique Technologies Applied in the Pharmaceutical 
Sector 

Engineering and artificial intelligence (AI) are becoming more and more prominent 
in the pharmaceutical sector, addressing different needs both in the medical and 
research field. 

3.1 Engineering 

Among the most notable engineering applications, we can find medical devices and 
research equipment of all kinds. A medical device can be defined as any instrument, 
machine, implant, and similarly used to help to improve the health of patients (www. 
who.int). Cardiac devices are some of the most notable, like pacemakers, to correct 
bradycardias and arrhythmias, essential alterations in the initiation and propagation of 
the electrical impulse in the heart, which lead to anomalies in the cardiac frequency 
[26]. Today models exploit Bluetooth technology to ensure continuous control of 
the cardiac functions and status of the device in real-time (www.medtronic.com). 
It cannot say the same for heart failure, which is possible to cure only through the 
autologous heart transplant, a compatible human donation, which inevitably implies 
the death of another person. For understandable reasons, the number of available 
hearts every year is far below the actual need, and these data lead to different research 
solutions [27, 28]. The only one with FDA and EMA approval is the total artificial

http://www.who.int
http://www.who.int
http://www.medtronic.com
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heart Syncardia®, which enables patients to survive until the transplantation. The 
ultimate goal is to build a permanent artificial heart to avoid the need for a compatible 
donor (www.syncardia.com). 

According to the form, the most common application concerns the design and 
construction of prostheses of different kinds and materials. The most common ones 
are bone implants, like hip replacement, a joint surgery in older people. These 
implants must address several mechanical and biological issues to ensure biocom-
patibility and high resistance [29, 30]. Most of the current implants are engineered, 
starting from the assumption that there are no bone malformations, but this is not 
always true. To address such unique medical conditions, China is studying to intro-
duce 3D printers to create implants to implant under such exceptional circumstances 
[31, 32]. 

3.2 Artificial Intelligence 

The application of AI and robotics are ever more prominent at all levels of the phar-
maceutical sector. They can be helpful to develop new drugs (www.digitalauthority. 
me), exploit orphan drugs (Novartis), improve the diagnostic power (Merk), monitor 
patients (Tencent) remotely, efficiently select the most suitable patients to recruit 
during the clinical research (www.digitalauthority.me). The neuronal networks and 
their evolved version, deep learning, are based on the human brain’s mechanism of 
action to learn and process new information [33] and aim to reproduce such ability 
artificially. They comprise input, the information given to the systems, and output, 
which elaborates the data. In between there, we can find one (neuronal networks) or 
more (deep learning) hidden layers, whose elements are called neurons and, like the 
human ones, they are interconnected with each other [34, 35]. Improving the diag-
nostic power for cardiac diseases is critical to better tailor the cure to the patient’s 
status. In this regard, AI allows us to efficiently harmonize data generated through 
imagines, such as biopsies, x-rays, genetic tests, and electrocardiograms, with those 
derived from physical examinations or lab reports. The former can be fed directly to 
the neuronal networks, whereas the latter requires another form of AI, called Natural 
Language, to convert them into a compatible format [36]. 

One last exciting innovation permeating laboratories is introducing robotics to 
ensure the automatization of several research steps, the so-called High Thorough-
put (HTP) research [37]. HTP aims to reduce costs and time and, at the same time, to 
increase the level of output, mainly the number and quality of potential drugs. Some 
examples are the Syrrx from Takeda, which can purify and crystalize one hundred 
proteins in only five hours [38]. More recently, AstraZeneca, one of the biggest 
pharma companies globally, developed the CoLab High, a Throughput Screening 
System capable of handling forty million chemicals per year to treat forty to fifty 
diseases. It has introduced a modular and robotized research station controlled by 
using a mobile phone or a tablet. The modularization allows more than one researcher

http://www.syncardia.com
http://www.digitalauthority.me
http://www.digitalauthority.me
http://www.digitalauthority.me
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to use it simultaneously, becoming an extremely efficient tool for the drug discovery 
phase. 

At the same time, this company is massively introducing Artificial Intelligence 
technologies to efficiently analyze clinical trials as data become available (the Big 
Data analysis). This fact increases their ability to discover new targets, study diseases, 
and develop personalized medicine (http://www.astrazeneca.com). Other critical 
applications are related to improving diagnosis capability (Merk), remote monitoring 
of patients (Tencent), treatment of rare diseases (Healx), and creating new drugs or 
study orphaned drugs2 (Novartis). 

4 Case Study: The Delta Consortium 

4.1 Methodology 

This “how” question requires a qualitative analysis [39, 40] through an explorative 
case study; data were collected through the access of the chosen company’s website 
and fifteen semi-structured interviews, based on a predetermined set of questions. 

The case study methodology allows us to collect information from the people 
and institutions that live such changes through interviews recorded and transcribed. 
According to prior studies [41], our dataset retained a certain degree of flexibility, 
along with our research questions, which were often updated according to ongoing 
feedback and unexpected events. In this instance, we chose a consortium with a 
central role in the Italian pharmaceutical district and a tight interaction with the 
various players to collect data spanning the whole ecosystem of the sector [42]. The 
semi-structured interviews lasted 50 min on average and were conducted with Delta’s 
CEO and some managers of associate companies. 

In this case, researchers used computer-assisted qualitative data analysis through 
the Atlas.ti software to code and summarize the gathered data. The data and results 
were presented to the main actors in the organization and its directors. The case study 
analysis commenced in March 2019 and finished in December 2019; we undertook 
it without preconceptions and without the need to prove anything in advance; only 
the disinterested aim of contributing to the pharmaceutical sector and the academic 
literature moved us. 

We first explored the case study on the information available on the internet to 
understand its role in the pharmaceutical sector, its organization, and the services 
offered. We interviewed the CEO and associated members with several questions 
aiming to deepen, broaden, and complete our knowledge on the matter. These inter-
viewed people allowed us to study the consortium itself and have an insight into the 
other organizations of the ecosystem. The interview has three parts: the first, intro-
duction, describes the company’s culture, structure, and organizational project; the

2 Drugs that do not yet have a known target. 

http://www.astrazeneca.com
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second in-depth explores knowledge of the intra-organizational aspects, focusing on 
ICT technologies and regulatory changes; finally, the third set of questions allows 
the interviewed to express their opinions based on their experience. 

4.2 History and Organizational Structure 

According to research conducted by the FarmaIndustria (www.farmaindustria.it) and 
based on data obtained from ISTAT and Eurostat, the Italian pharmaceutical sector 
has seen a steep growth in the past decades, becoming the first country in the Euro-
pean Union, head-to-head with Germany, for production and export. Employment, 
in fact, grew by 4.5% between 2015 and 2017. It was the highest among all sectors, 
with a more predominant role of younger people (age below 35) and women. The 
Italian pharmaceutical industries also committed significant investments in state-
of-the-art technologies to protect the environment (47.2% between 2011 and 2015 
compared to 32% of all manufacturing industries). This growth coupled with the 
introduction of the Industry 4.0 may require the introduction of significant changes 
in the organization of pharmaceutical industries. 

The Delta consortium was born in 1991 as a non-profit organization to facilitate 
and improve the efficiency of communication between the healthcare sector actors, 
from the pharmaceutical industries to hospitals and pharmacies, passing through 
distributors and dealers [43]. Since its founding, it has focused on providing “digital 
solutions to exchange information regarding the order cycle” (CEO). The consortium 
can now count 751 participating organizations throughout the sector, 151 members: 
108 are industries, whereas 43 are intermediate distributors. 

The consortium relies on a slim organizational structure comprising only the CEO, 
an emeritus CEO, and three internal collaborators. All of them have experience in 
digital innovations for the B2B. There are also a Board of Directors, a Board of 
Auditors, and a technical committee. The members of the Board of Directors reflect 
the characteristics of the consortium. Every three years, six representatives from the 
industries and six from the distributors are selected to ensure equal representation of 
each category. 

On top of its administrative governance, the board can endorse or veto investments 
and develop new projects. The board has the primary role of warranting the excellent 
administration of the consortium, ensuring the interests of all types of organizations 
that shape it, and facilitating the communication between industry and distributors. 

The Board of Auditors plays the crucial role of ensuring that the consortium 
complies with the current laws and the company statute. 

The consortium also relies on the technical board, made up of managers from the 
whole healthcare sector, to continually improve the efficiency of the consortium and 
address the needs of its members and associates. The technical board relies on face-
to-face and webinar meetings to ensure that everyone interested can participate in the 
discussion, independently of their location. The consortium also relies on external 
professional people, according to the specific project in development.

http://www.farmaindustria.it
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4.3 Role and Technologies 

Delta tasked itself to be the communication intermediary between each sector 
element, providing an internet-based platform through which companies can send 
orders using a standard format. The producers can redirect all the documents to their 
system and evade orders immediately. The platform plays the role of exchanging 
nodes for all the documents regarding the order cycle, decoupling sender and 
receiver, and facilitating access for those relying on basic structures, such as smaller 
companies. 

In 2018, it decided to introduce new and innovative technologies more incisively 
to become a more specialized B2B organization. Therefore, highly skilled people 
with a background outside one of health care were introduced to critical positions. 
Such a change brought the consortium to step ahead from an organization dedicated 
only to exchanging documents to one with a central place in the healthcare sector 
through new initiatives and projects borrowed for the experience and competence 
derived from other industries. This role is to carry on projects from which the whole 
ecosystem can benefit and address its members’ needs. One of the primary needs is to 
continue abiding by new rules, laws, and technologies that can potentially change the 
organizational processes. Once the critical points are established, and projects need 
to be developed, the consortium will address them directly or through an external 
party. The membership fees cover the costs. 

At present, the consortium relies on Internet and Cloud technologies renewed in 
2019 and selected based on a tender. It had to offer a product able to maintain the 
present functionality. Still, it had to be, at the same time, innovative, flexible, and to 
be easily adapted according to the emerging needs of the members and to the new 
regulations. 

The platform relies on four key elements: 1. Delta’s account creates a virtual space 
for the documents exchange (each user can create more than one account according 
to their needs; all documents can be codified in a universal or licensed format). 2. 
The communication channels, which can be either structured or manual; 3. Essential 
services, like direct access to the institutional nodes, electronic billing, the digital 
storage of all documents, and digital files. 4. Other valued services to develop projects 
for the whole community. 

The main advantage introduced by the consortium is a significant scale economy. 
The result depends on various factors: the non-profit formula does not require the 
generation of profits; Internet and Cloud technologies necessitate low costs; a large 
number of participants from the whole sector creates a critical mass of economic 
advantages for every participant, small companies, in particular, ensuring innovations 
in compliance with all new rules and laws. 

The high number and variety of members allow for addressing new projects and 
initiatives proactively and spontaneously. On top of it, a technical board’s presence 
ensures that no single company has the burden of developing a new plan, but it falls 
on the whole ecosystem voluntarily. This organization ensures a representative of all
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members, so every need of each organization in the consortium, actively participating 
or not, is met and appropriately addressed. 

Three main positive aspects come from the structure and working of the consor-
tium. First of all, the organization can more quickly and efficiently outsource some 
essential functions reducing its fixed expenses while maintaining a certain level of 
flexibility in the choice of the third party, still maintaining its own identity. Also, 
the consortium’s solutions and projects follow the logic of the personalized answer, 
which, if on one side, will solve specific needs; on the other, it is hard to introduce 
them on an international level. 

The platform promotes more efficient and timely communication between depart-
ments inside the same organization because the documentation is made promptly 
available to those who need to be informed to keep the internal requirements updated. 
Digitalization influenced the members and, consequently, even the organization 
processes not directly linked to the consortium resources have to be rethought and 
adapted. 

The consortium renewed its platform to be flexible and adaptable, according to 
the needs of the participants, with the idea of introducing new technologies, which 
will allow a more accessible, safe, and timely traceability of the orders. It will also 
take continuing measurements of the most critical environmental parameters during 
the transport and delivery of goods from the producer to the final retailer. 

Several products are sensitive to changes in temperature and pressure, sun expo-
sure, and vibrations, to name a few. The consortium is planning to introduce new 
technologies based on the Internet of Things, which allows constant monitoring of 
the goods at any stage of processing to ensure the delivery of the products in the 
best possible conditions. If the system detected significant variations, it would be 
possible to correct the situation, preserving the quality of the products or discharging 
only the affected lots. 

The new technology of great interest is the aggregation code, which can enor-
mously simplify tracing the goods if shipped as multiple packages. Unique code on 
the box will allow people to know the exact content before it is opened. This tech-
nology can simplify downstream activities. It is known immediately the quantity that 
will be stored, decommissioned, or sold, that will be fed back to the market, lost, or 
used for production. 

A new trend is Blockchain technology, and, as of today, the consortium is evalu-
ating how it will improve the notarization and availability of crucial information to 
the public. This solution would allow tight control on the selling history of the drug 
sold or administrated. 

One of the main negative aspects that the consortium is working on ratifying is the 
limited involvement of the public healthcare organizations: they have not expressed 
an active interest in being involved. Therefore, a key element is not present when 
new projects are carried on. The public healthcare sector has not yet addressed such 
changes, but it will face similar or even more profound changes when implemented.
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5 Discussion 

Introducing a flexible cloud-based platform required specific skills suitable for the 
implementation and activation of the novelty introduced. The contest is Industry 
4.0, which is still in the making. Nevertheless, understanding how it influences the 
healthcare sector will allow us to anticipate the needs of the next step, Industry 5.0, 
or “Super Smart Society” [44]. It also will create new activities and jobs, whereas 
others will disappear, like the one at low added value. The preserved businesses will 
also be affected, requiring retraining and introducing new activities for the worker 
involved. The changes will include several, if not all, departments, such as customer 
care, back office, receipt and fulfillment of the orders, payment of the invoices, 
purchasing office, inbound logistics, warehouse, and naturally the ICT, no matter the 
type of organization. 

The study emphasizes the need for expertise in three distinct categories: technical, 
managerial, and social, even though only the last two were considered fundamental 
by all the people interviewed [45, 46]. “All technological innovations are introduced 
through collaboration with other companies in the sector because that is where the 
need arises.” Moreover, another “when requirements and functionalities are shared, 
they can be researched in a joint and coordinated way; collaboration with other 
companies ranges from selecting suppliers to incorporating skills.” 

A second critical aspect is the retraining of the employees by organizing refresher 
courses inside the company itself. The training should focus on six issues, technology, 
industry, software, industrial operations, and transversal and job skills, focusing on 
the first one [47, 48]. A manager said: “Technology frees up much time for many 
people who must be accompanied by process of requalification and training to carry 
out activities with high added value. It is also possible to introduce activities that 
they could not do before because there was no real-time. They are often the most 
valuable assets.” 

One of the main driving business forces is the constant need to reduce the costs, 
especially in the pharmaceutical industry, where only one drug on ten thousand will 
obtain approval for commercialization by the FDA or the EMA. Patented drugs 
are also warranted intellectual protection only for a limited time, after which it 
will be possible for other companies to produce the generic version. These two 
aspects together call for constant improvement in the production and research of 
new compounds. Otherwise, the costs would be too high to sustain the company in 
the long run. To increase the number of approved drugs or reduce the amount that 
gets drop off, a first approach is to create a network of partnerships with universities 
and cloud-based organizations for the data analysis [49]. “Here, we found a different 
approach: the creation of consortium. The non-profit formula and the Internet-based 
technologies minimize the costs not only for the consortium itself but also for the 
members and the participants. Moreover, because the participants cover every step 
of the distribution, single companies do not have to create specific connections with 
each player from the producers to the distributors.”
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Still, they can access the platform to connect with hundreds of organizations. 
A manager told us, “We are looking at the issues and technologies related to the 
traceability of the chain, and the detection of relevant parameters in the transport 
and delivery processes of goods, from the industry to the final dispenser. To the 
hospital or the pharmacy, we trace the movements and changes of ownership of 
sensitive products and relevant parameters.” 

The digitalization of the order cycle is required not only by introducing the latest 
innovations but mainly by the new laws at the local and European levels, which aim 
to move all the documentation to a digital level to improve the transparency of each 
transaction. Studies have identified some key ingredients that paved the way for the 
successful integration of the new technologies, and digitalization is one [50, 51]. 

“Automation and digitalization are the two main subjects developed and imple-
mented, for us,” told us one of the biggest pharmaceutical companies. 

At the organizational level, we observed different types of adaptations. 

The consortium decided to introduce specialized personnel to better exploit those Internet 
technologies currently available. Consequently, they chose collaborators with a similar 
background and kept a flat but highly specialized structure. 

However, some companies opted for a profound reorganization of their depart-
ments. One company decided to change the organization of the departments 
based on the advancement of the research (Discovery, preclinical, clinical, post-
commercialization). Now the departments are divided by type of drug and encom-
pass all stages. This approach facilitates communication and coordination along the 
whole line of the development of a drug. 

The introduction of Blockchain technologies to trace the sector’s products requires 
that each player collaborates in building up the information flux required and stay 
updated. The new platform introduced by the Delta consortium was created, keeping 
in mind to expand it and to introduce this new technology. “The aim is to detect 
forged or altered drugs through the information made available by the blockchain,” 
said the CEO. Other companies are also working toward this implementation. Sigma, 
for example, a company in the ophthalmology sector, is promoting specialized part-
nerships to support such processes with the final goal of extending and sharing with 
every other player of the industry those new technologies that can improve the quality 
of the product offered to the customers [52]. “We gave priority to the implementa-
tion of the Blockchain technology through the location and involvement of suitable 
partners,” said again. Sharing resources is a leitmotif in the healthcare sector. “The 
sharing of resources gives the peace of mind of enjoying a solution that is coherent 
and has all the requirements; it gives the possibility to see new project initiatives 
born in a propositional and proactive way. Proposals, starting from a significant 
critical mass and not from the single company, are discussed within the consortium, 
with plural participation of several actors.” 

Outsourcing is another increasingly chosen practice by companies, which rely 
on the expertise of the so-called Contract Research Organization (CRO), compa-
nies specialized in specific tasks. CROs can offer services at a lower price than the 
investments required by the company to develop and implement a one-time project.
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CRO expertise spans preclinical to clinical research, such as animal experimentation, 
DNA and RNA sequencing or mutation, drug discovery and development, clinical 
data analysis, and others. In the case of the Delta consortium, they relied on software 
that heavily trusts machine learning technologies. 

All the interviewed people agree that the pharmaceutical industry’s main challenge 
is developing personalized medicine, which can potentially change the Healthcare 
sector’s production paradigms. “It is not simply the acknowledgment of an obliga-
tion, but it can be an opportunity to review the processes, capture collateral elements 
that rise in the decision-making agenda.” The modern industry needs to transition 
from 4.0, which is currently undergoing, to society 5.0 [44], based on implementing 
the introduced technologies, like the Internet of Things, extensive data analysis, and 
Blockchain to implement this new approach [53]. “Industry 4.0 represents an oppor-
tunity because the request of the legislator obligates us to question some practices, 
procedures, and models; there are areas for improvement.” Furthermore, another: 
“The pharmaceutical industry cannot ignore a pushed adoption of the most innova-
tive, more frontier technological solutions, precisely to ensure maximum speed and, 
at the same time, the level of precision and guarantee of compliance required with 
these standards; only by relying on technological solutions can it be achieved.” 

They think that Society 5.0 will heavily rely on robotics and Artificial Intelligence 
and the tight interaction between them and human workers. Such cooperation requires 
machines to learn and adapt according to the circumstances and the inputs provided by 
the human counterpart [54]. It will inevitably bring further changes in the organization 
of companies and, according to Saeid Narharvandi, even to the creation of new 
positions, like, for example, that of the Chief Robotics Officer, with the task of 
coordinating the interaction between humans and robots [54]. 

6 Conclusions 

In this work, we tried to analyze the role of new technologies in the pharmaceutical 
industry and their consequent changes. 

The literature review showed that the innovations brought by industry 4.0 are still 
bringing essential changes at all levels, involving the entire ecosystem of enterprises. 
Two aspects that forcefully enter this scenario are efficiency and cost reduction 
obtained from automation and digitization of processes. 

Another fascinating aspect is the safety of drugs, which has led to tracking 
technologies to guarantee their origin, anti-counterfeiting, and quality. 

It is necessary to consider also the time. The ability to operate automatically 
and speed up different processes through digitalization allows people to dedicate 
themselves to tasks with high added value. For example, as one of the interviewed 
people said, “a worker costs more than most of the equipment.” 

As the case study confirmed, the pharmaceutical industry takes full advantage 
of the technologies of the 4.0 era. It can offer more and higher quality products, 
as well as improving their traceability. It also can meet the growing sensitivity of
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the population, and the knowledge of employed people. There is the opportunity to 
develop medicines for rare diseases, which would have too much development cost 
with classical methods but are not sufficiently profitable to be marketed. 

This explorative study, even if in its infancy, allows us to highlight some of the 
critical aspects of this sector, and we did not analyze others equally important, such 
as clinical research, production, and interaction with end-user. This aspect should be 
more deeply investigated. Clinical research requires continuous communication and 
interaction with several other organizations, like hospitals and public administrations. 
Its results can also lead to the necessity of introducing changes in the production 
of new drugs; it can also spur new research linked to unexpected side effects (for 
example, Viagra was initially developed as a cardiovascular drug). Another limit 
is that the production and stock depend on the needs of end-users and their ability 
to access a drug; there can also be significant differences from country to country 
according to their national health system and the pro-capita GDP. Papers relating to 
the changes induced by industry 4.0 at the level of the healthcare supply chain, for 
example, are limited. 

However, in the future, it would be interesting to deepen the study of how tech-
nology can improve products, services, and, at the same time, decrease the workload; 
or the change of inter-organizational relationships, especially when it involves public 
administrations. 

Industry 4.0 is paving the way for the next industrial revolution that affects society 
itself. It could be interesting to wonder if and what other changes the supply chain 
will be encountered with the advent of industry 5.0 and also, for example, how it can 
meet the need for personalized medicine and rare diseases, how it will change job 
requirements, and how it can improve the interaction with end-users. 
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