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Preface to ”Sustainability of Young Companies–

Contemporary Trends and Challenges”

Ensuring the sustainability of early stage companies and increasing awareness of the need 
for balancing targets against different stakeholder groups among young companies are not well 
developed. Young companies, in the first place, want to achieve financial success very often without 
regard for aspects such as the environment, positive relationships with employees, suppliers or other 
stakeholder groups, fulfilling requirements of labor law, etc. Another issue is that of companies whose 
business models are based on actuarially-preferred concepts, such as sharing economy, sustainable 
development, e-comers, e-commerce, renewable energy, social media, and others. A key issue is 
the resignation of companies from an approach to business, based on the foundations of classical 
economics to the sharing economy. Theory and practice seek new solutions in the sphere of value 
sharing in these new areas of sharing, and innovative forms of its implementation. Intriguing is the 
relationship of these business models with sustainability issues, as well as wondering how technology 
can influence sustainability. A contemporary approach to consumer value fits in with the assumption 
of a shared economy. It is interesting how it affects the assumptions of sustainability of business. The 
ongoing changes in the value system of potential consumers create new conditions for the design 
of sustainability business models and creation of innovation. On the basis of the abovementioned 
assumptions, the key issue is to answer the following questions:

1. What is the problem of sustainability when it comes to young companies?

2. How can we design a sustainable business model?

3. What are the features of sustainable business models of companies in early stages of

development

4. How can we create sustainable start-ups?

5. Why are the business models of young companies unstable?

6. Is there a connection among agility, flexibility, scalability, and sustainability of business models

in the context of small and young companies?

7. How can we design a method for creating sustainable business models?

8. What are the differences between sustainability for big companies and small companies?

9. What are the roles of stakeholders in shaping sustainability for young companies?

Marek Jabłoński

Special Issue Editor
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Abstract: The aim of the paper is to present the results of research into the assessment of social factors
resulting from the digitalization of railway companies’ business models and building, by means
of the AHP method, a ranking of the significance of these criteria in the process of their digital
transformation. The results focused on identifying the components of the business models of railway
companies that are most affected by social factors and the creation of such factors. Railway companies
do not operate within the business environment alone. In the context of processes, they form one
common technical and service ecosystem. Digitalization should increase opportunities to create
positive social effects which influence the quality of services provided and the safety of rail traffic as
well as the increased efficiency of business models.

Keywords: digitalization; business model; social aspects; railway companies

1. Introduction

The aim of the paper is to present the results of research into the assessment of social factors
resulting from the digitalization of railway companies’ business models and building, by means of the
AHP method, a ranking of the significance of these criteria in the process of their digital transformation.
The results focused on identifying the components of the business models of railway companies that
are most affected by social factors and create such factors. Railway companies do not operate within
the business environment alone. In the context of processes, they form one common technical and
service ecosystem. Digitalization should increase opportunities for creating positive social effects
which influence the quality of services provided and the safety of rail traffic as well as the increased
efficiency of business models. Digitalization has been recognized as one of the main trends which are
changing society and business. Digitalization brings about changes for companies due to the adoption
of digital technologies in an organization or in an operational environment [1]. The dynamics of global
market development are based on the development of the digital economy. Traditional value chains
are subject to digitalization. Business models based on classical solutions (traditional construct of the
value chain) are also subject to digitalization, in part or in whole, and thus achieve new opportunities
to increase their efficiency and effectiveness. The Internet economy is essentially characterized by its
considerable dynamics and the speed of change. The rapid digitalization of numerous areas of life
has resulted in a shift towards today’s Information Society [2]. An innovative business model may
be subject to changes in the individual components of business models, the extension of the existing
business model, or the introduction of parallel business models bringing about the disorganization of
the business model, which may potentially involve replacing the existing model with a completely
different one [3]. Therefore, the concept of the business model refers to a more transformational
approach, which uses the concept as a tool to make changes and innovations in the organization or

Sustainability 2019, 11, 3367; doi:10.3390/su11123367 www.mdpi.com/journal/sustainability1
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change the model itself [4]. A positive effect of the dynamic development of the digital economy
is the creation of social effects. Building a community focused on achieving common goals based
on innovative technological solutions allows for the development of modern and conscious human
behaviour and positive patterns. Traditional sectors of the economy also follow new trends and
opportunities resulting from the development of the digital economy. The wider use of digital social
innovations in transformation processes is used to fully exploit the potential of business models,
designed not only in economic terms but also for the benefit of society [5]. The social nature of business
activity is also apparent in the rail transport sector. This is influenced, in particular, by criteria related
to railway traffic safety and the complex value-added chain based on cooperation between many
entities. In Poland, as throughout Europe, the rail market is highly liberalized. The rules governing the
operation of the railway market are based on directives regarding unrestricted access to the rail market,
interoperability and safety. This legal arrangement ensures the transport of goods and services by rail
across Europe while maintaining a standardized level of quality, safety and technical compatibility.
There are several infrastructure managers in Poland and about 100 railway undertakings. In addition,
in terms of market characteristics, it is possible to identify about 100 entities in charge of maintenance,
as well as inspection bodies, notified bodies, and the market regulator and the National Safety Authority,
which is important for the maintenance of railway vehicles. This arrangement of relationships builds
an important ecosystem of the rail business where exogenous factors are the key to its effectiveness.
The organizational and legal system means that railway companies’ business models are strongly
limited by legal regulations. The configuration of the value chain and the proposal to supply value to
the customer depend on the solution adopted by entrepreneurs that meets stringent legal requirements
in terms of interoperability, regulated accounting and security. At the same time, it should be noted
that the railway undertaking market is very competitive while most of the transport processes are
carried out on the railway network of the national infrastructure manager. The digitalization of
railway companies in such a system is, on the one hand, building the potential to compete, and on the
other hand, facilitating the development of social factors that can be achieved through digitalization.
As already mentioned, rail transport operators, i.e., infrastructure managers and railway undertakings,
are obliged to provide high quality services and the highest level of railway traffic safety. The digital
economy creates new opportunities for achieving social effects, building communities, and improving
the efficiency of railway companies. The aim of the paper is to present the results of research into the
assessment of social factors resulting from the digitalization of railway companies’ business models
and building, by means of the AHP method, a ranking of the significance of these criteria in the
process of their digital transformation. The research results focused, in particular, on identifying such
components of the business models of railway companies that are most affected by social factors
and create such factors. Railway companies do not operate within the business environment alone.
In the context of processes, they form one common technical and service ecosystem. Digitalization
should increase opportunities for creating positive social effects which influence the quality of services
provided and the safety of rail traffic as well as the increased efficiency of business models. The social
aspect in digital business models has two dimensions. The first one is built into the idea of building a
community created by using, in whole or in part, the scope of activity of multifaceted technological
platforms that are distinctive compared to other business models, while the other refers to the social
impact of the value delivered by the business model. Both shape a pro-social approach, which is
expressed in delivering social value to business model stakeholders. Both of these approaches are
complementary and create the image of socially acceptable business models, where this social aspect is
a condition for adapting such business models to the expectations of the contemporary global market.
The issue of rail transport is strategic in terms of the place and role of this sector in the economy as well
as the effectiveness of railway companies. The digitalization of the economy significantly determines
changes in the configuration of business models, which also affects changes in the social ecosystem
shaped by these enterprises. Research does not refer to political solutions from the sphere of regional
development in the context of rail transport. It is focused on the study of the economic and social
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determinants of the digital transformation of the rail business. The research described in this paper is
devoted to this issue. This paper is structured as follows: Section 2 presents the theoretical background
of Digital Transformation—key approaches and definitions. Section 3 presents the main idea of digital
business models and the genesis and direction of the evolution of business model concept. Section 4
presents the problems of digitalization through Service Management and Industry 4.0 concepts in the
context of the specificity of the rail transport sector. Section 5 analyzed the theoretical aspects of social
factors of the digital transformation of business models. In Section 6, research methodology based on
the AHP method was presented. Section 7 described the results of research into the social results of
digital transformation on the business models of railway companies. The subsequent sections present
a discussion and conclusion—in addition, Section 9 presents limitations and includes suggestions for
future research. At the end the references used were indicated.

2. Digital Transformation—Key Approaches and Definitions

Digitalization is now a dynamic process covering all sectors of the economy. Traditional solutions
in the sphere of the value chain are subject to the process of digital transformation [6].

Contemporary business models are the subject of digital transformation. W. Smith, A. Binns,
and M. Tushman define the business model as a “configuration” by which the company chooses the
options of strategies that can create value, and then uses the organizational architecture to create
and retain value [7]. The business model is “the architecture for products, service and information
flow, with a description of the various business actors and their roles; a description of the potential
benefits for various business actors and a description of the sources of revenue” [8]. The individual
components of business models in the company’s life cycle change so that enterprises are able to
survive and develop in many situations. Digitalization is a factor which stimulates changes in business
models. Digitalization forms a part of Industry 4.0 and constitutes both a threat and opportunity to
transform business as we know it; and can make entire business models redundant [9]. The definitions
of digital transformation include different approaches to this issue. Digital Transformation is defined
as the use of technology to radically improve the performance or reach of enterprises [10]. Digital
Transformation is the changes that digital technology causes or influences in all aspects of human
life [11]. In turn, the level of digital maturity of companies is assessed in terms of numerous criteria
such as strategy, leadership, products, operations, culture, people, governance, and technology [12,13].
The different definitions for Digital Transformation (DT) may be categorized in three distinct elements:
(1) Technological—DT is based on the use of new digital technologies such as social media, mobile,
analytics or embedded devices; (2) Organizational—DT requires a change of organizational processes
or the creation of new business models; (3) Social—DT is a phenomenon that influences all aspects of
human life by, e.g., enhancing customers’ experience [14]. Digitalization has an influence on many
areas of activities of an organization such as new and emerging customer segments, cultural diversity
in a global marketplace, market volatility, heightened customer expectations in terms of the quality of
products and services, and the impact of the internet on an organization’s core business [15]. Digital
transformation is the subject of research in many contexts: in the field of entrepreneurship [16], in the
field of Digital Learning [17], in terms of the dynamic capabilities concept [18] as well as in the context
of the sectoral approach [19,20], and also in the context of small and medium-sized enterprises [21].
Digital transformation processes are also studied in terms of changes in the labor market [22,23].
Digitalization plays a key role in the context of changes in business models, the configuration of which
is shaped using innovative technologies. The problems resolved are related, among others, to the
structured approach to the digital transformation of business models, the activities and results of
digitalization of business models, and the role of enablers and best practice in the digitalization of
business models [24]. Optimization solutions in the field of the effectiveness of digital business models
are proposed, taking into account areas such as content, experience and platform [25]. In the context
of business models, as research results reveal, the digital transformation involves the transformation
of subsequent areas of business model configuration. The process of the digital transformation of
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the business model includes the preparation phases, value proposition, value creation, and value
capture [26].

A broad approach to this issue results from the common digitalization of many aspects, not only
of company activity, but in particular of modern life.

3. Digital Business Models—Key Aspects

The concept of digital business models is developing dynamically in the context of conditions
for the development of new technologies. The very concept of traditional business models is widely
recognized in the relevant literature. In general, the concept of business models is based on the
development of three key research trends: the development of generic concepts and the search for
optimal definitions, shaping effective business model structures, and the management of the business
model [27].

The development of the concept of business models can be divided into several stages.
The definition of a business model emerged in the 1950s. From 1975 to 2000 a technological approach
was observed, leading to the initial phase of the development of online models. From 2000 to 2010
a strategic approach developed. Finally, from 2010 until today, solutions based on an integrated
approach have been developed [28]. In the context of technology development resulting from the
digital economy, the business model is a coherent link between products, services, information flow
and the description of various roles of business actors [8]. The use of technology allows the business
model to transform resources into economic results through the activation of customers and the use
of markets [29]. This approach, based on the evolution of the approach to shaping business models,
migrates the processes of business model design towards fully exploiting the potential of the digital
economy. The digital economy creates many opportunities through the creation of many innovative
approaches to transform traditional business models into partially or completely digital models.
There is a distinction between innovative digital and non-digital undertakings. Combining practical
management tools with the principles of network theory as well as the theory of organizational learning
creates new possibilities for creating business models [30]. The specialist skills that change the existing
balance of power in global markets are important for the development of digital business models [31],
whereas digital ecosystems should provide companies based on innovative business models with
attractive value sources that create new ways to grow [32]. Consequently, digitalization should affect
the economic success of enterprises based on the potential of the digital economy [33]. This new
approach to the dynamic search for attractive business models is in line with new trends based on the
assumptions of consistent and interdependent development of management aspects and innovative
technological solutions that support them.

4. Digitalization by Service Management and Industry 4.0 Concepts and the Specificity of the Rail
Transport Sector

Industry 4.0 as a concept is a great challenge for many sectors of the world’s economies. Despite
many publications on the subject, there is no single model of its implementation in theory and practice.
However, in the relevant literature there are descriptions of the positive effects of implementing the
digital transformation of business models. In the context of the Industry 4.0 concept, the authors of the
research indicate four areas of digitalization: changes in value creation and value offered, organizational
aspects, and technical aspects [34]. In particular, it is based on intelligent solutions which combine
aspects such as vertical integration, virtualization, automation, traceability, flexibility, and energy
management [35]. The role of an employee as the operator of complex technical systems changes in the
sense that the proportion of working time spent on decision-making processes declines [36]. Industry
4.0 and Internet-operated technologies are very useful for the creation of added value for organizations
and society [37]. This is in line with the specificity of the rail transport sector, which belongs to the
services sector as part of the transport of goods and people and infrastructure management. In this
model of action, smart networks connect machines, processes, systems, products, customers and
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suppliers. The digitalization of the business models of railway companies is of key importance in
this approach to improve the efficiency of their operation. In this context, an important role is played
primarily by the service approach to the challenges in question, which is the Service Management 4.0
concept. Value can be offered as a physical product, a real or virtual service, or as a combination of
products and services [38]. The business objective of Service Management 4.0 is dedicated to outlining
a system of the future that drives the service organization and its information closer to the customer
as a means of developing a deeper customer relationship [39]. The implementation of dynamic
quality models and tailor-designed software solutions for transport companies was clearly beneficial
on the basis of the findings. The benefits of implementation are a shortened response time during
extraordinary circumstances; the transparency of transactions and responsibilities; the company’s
approach to customers in terms of taking into account their wishes and maintaining or increasing
the number of passengers as a result; creating a positive image of the company; but ultimately also
reducing the costs incurred in removing weaknesses and errors [40]. The required data capture
and intelligence is an integrated part of the offering, which reflects a technology-driven business
development strategy [38]. The use of Industry 4.0 and Service Management 4.0 concepts may include
the following areas specific to the rail transport sector:

• Modern and innovative methods for ensuring the efficiency of companies by collecting and
processing information in real time.

• Creating a Smart Factory in the rail transport industry.
• Machine support for modern companies.
• Using the Internet of Things (IoT) and Cyber-Physical Systems (CPS).
• The Connected Enterprise—a new cooperation model and a new value creation chain, expanded

to include business partners and customers.
• Application of Lean Management.
• Supporting the automatization of technologies through innovative methods of optimization,

configuration, self-control and intelligent employee support.

Therefore, the digitalization of the business models of railway companies is part of the conceptual
assumptions which constitute a significant challenge for building theoretical and practical solutions
due to the specific conditions for the functioning of this sector within the liberal rail transport market in
Europe. The specificity of the rail transport sector is based on different models. The classic solution in
the sphere of rail transport processes is the legal separation of the activity of railway undertakings from
the activity of infrastructure managers. Both of these entities operate within one complex technical and
organizational railway system, but based on two different business models. Digitalization plays a key
role as part of their process integration. It provides a platform for improving customer service processes
and the use of full automatization of processes, which improves transport safety and passenger
satisfaction. Achieving social effects through the use of digitalization in the rail transport sector
is becoming a priority challenge obtained through the implementation of innovative and complex
technical and organizational solutions that are a key strategic goal for the dynamically developing rail
transport sector. The dynamics of changes in the railway sector in the legal dimension determines the
development of new organizational, operational and technical solutions, which must be systemic and
multidimensional [41]. The key milestone of this assessment is to verify the accuracy of the description
of the rail system undergoing change with regard to its scope, functions and associated interfaces [42].
Hence, the basic criterion for assessing the efficiency of railway companies is accessibility and safety.
Both of these factors depend on the digitalization of the business model and the digital integration of
operational processes. They are supported by formalized systems of safety management, which are
used to integrate many processes, including the processes of mutual communication between railway
system operators between which interfaces occur while creating technical and social relations [43].
In this way, the social factors of the digitalization of railway companies are created.
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5. Social Factors of the Digital Transformation of Business Models

In terms of shaping business models, digitalization is also social in nature. Through innovative
technological solutions, it is possible to develop social attitudes and behaviours and achieve social
effects. The development of innovative ways of doing business that are oriented towards balancing the
goal of making profit and achieving the assumptions of sustainable development is a key challenge for
corporate managers and business strategists in the twenty-first century [44]. Research in this area is
not extensive. This topic is just beginning to be the subject of scientific analysis.

A classical approach to sustainable development based on the new triple bottom line concept [45]
can also be used to create sustainable solutions in the context of digital economics. It should be
considered in the context of the life cycle of business models [46]. The Industrial Internet of Things
(IIoT) is also influential in terms of economic, ecological, and social aspects referring to the Triple
Bottom Line (TBL) of sustainable value creation. In recent years, digitalization and related social
aspects have been the subject of research. A number of key articles have been published in this research
area. Sustainable Industrial Value Creation in the context of Industry 4.0 was the subject of research
by a team of scientists from Germany, as well as the influence of the Industrial Internet of Things
(IIoT), and also in terms of economic, ecological, and social aspects referring to the Triple Bottom
Line (TBL) of sustainable value creation. In [47] the authors included a triple bottom line concept in
the logic of IIoT. From a broad perspective, the impact limit of IIoT is based on three pillars, namely
Technical Integration, Data & Information, and the Public Context. The social aspect includes Resource
Efficiency and mainly refers to human resources, while the economic factor includes issues such as
competitiveness, finance, overall equipment effectiveness (OEE), novel business models, time and
individualization. A research challenge in terms of Industry 4.0 is to identify the place and role of
the concept of sustainability. The opportunities include elements such as strategy, operations and
environment and people, while challenges include competitiveness and future viability, organizational
and production fit and employee qualification and acceptance [48]. The aspect of sustainability in
terms of the concept of the Internet of Things can be considered in the micro context in terms of
the shape of the ecosystem of contemporary global economies and in the micro context in terms of
changes in the construction of value chains [49]. Research into the social innovation perspective for the
application of the fourth industrial revolution (Industry 4.0) has already been undertaken. Readiness
for such revolutionary conversion requires coupling the forces of technological innovation and social
innovation under the sustainability umbrella [50]. The target for the economic sustainability of digital
information services is to ensure cheaper, easier and better access to information. The target for the
social sustainability of digital information services is to ensure equitable access in order to build a better
(well informed) and healthy society, whereas the target for the environmental sustainability of digital
information services is to ensure reductions in the environmental impact of digital information [51].
In terms of digital business models, the sustainability aspects have an impact on the migration of
value, as confirmed by research [52]. They are important in the context of fledgling enterprises [53].
The development of a new approach to stakeholder theory in the context of the digital age is also
required. In this respect, the new approach to this theory includes stakeholder theory, sustainability as
a transformative concept and Big Data and digitalization [54]. It also refers to hybrid organizations [55].
The acceleration of interest and the search for a scientific gap in the issue of creating social drivers
through digital business models results from the dynamic development of the Circular Economy
concept, the conceptualization and operationalization of which is more efficient thanks to the use
of modern technologies. In this respect, the factor that dynamizes processes is the circulation of
values [25]. In addition, in the context of the development of the digital economy, as highlighted by
researchers, attention should be paid to the fact that social media is one of the major drivers in the
change of public perceptions, as it has facilitated the spread of information and misinformation about
sustainability issues [16]. Previous research also covers the principles underlying social trade [56].
The issues of creating social aspects in digital business models cover many research areas. The main
assumptions are based on two issues. The first includes the aspect based on the traditional triple
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bottom line concept and the increased potential of this idea through innovative digital solutions,
as in the case of Circular Economy assumptions, while the second one results from the specificity of
technological solutions particular to the digital economy—building community and focused on socially
acceptable ideas in its activities, trying to achieve positive social effects. Both of these approaches
are built into the modern solutions of digital business models. The space for researching the digital
transformation of business models may include many organizational and technological aspects that
shape the effective configurations of business models. In this respect, social factors are the basic driver
of business model value.

6. Research Methodology

The research procedure involved collecting the relevant literature on the digital transformation of
business models, social aspects of the digital economy and the railway transport sector, and analyzing
the evolution of the concept of a digital business model and its key trends. The authors defined the
key attributes of digital business models and their development trends, taking strategic reflection into
account. Factors that affect the digital transformation of the business models of railway companies
were identified. The AHP method was applied to build a ranking of social criteria related to the digital
transformation process of the business models of railway companies.

The AHP method was chosen as a research method because it is a general hierarchical approach
to making multi-criteria decisions. It involves deconstructing the problem into simpler components
and processing the ratings obtained on the basis of pairwise comparisons. The AHP method has
numerous applications in terms of supporting economic, technical or social decisions. This allows
for the arrangement of the elements of the decision-making problem, described in the form of the
hierarchy of factors. This way, the best factor was selected. In this article, the following steps were
taken using the AHP method to obtain a hierarchy of individual factors analyzed:

- The deconstruction and presentation of the problem in hierarchical form—defining the general
objective to be achieved as regards the problem under consideration, attributes detailing the
general objective and decision options considered,

- the specification of decision options and the final graphical representation of the hierarchy,
- the creation of a pairwise comparison matrix to compare all the elements of the lower level with

the successive elements of the higher level,
- the calculation of local priorities—calculation of the largest eigenvalue and the eigenvector

corresponding to this eigenvalue,
- the calculation of global priorities.

The results obtained by means of the AHP method give an image of how experts from the
railway industry perceive the issues raised by the authors of the article related to the subject of
the article. As a result, a ranking of individual criteria and sub-criteria was received, taking into
account experience, strategies in the railway industry, and—most importantly—the value systems that
individual enterprises follow. This means that making a decision involves identifying and defining the
problem and objective, options and criteria. Subsequently, the decision-making problem is analyzed by
evaluating the options/solutions and then the option/solution is chosen. Thus, the questionnaire was
composed and sent to the companies surveyed. For the purpose of considering all possible sources
of errors which the study could have been exposed to, a pilot study was conducted, which was a
miniature of the main study. It aimed to provide data that was omitted by the researchers while
planning the study. As a consequence, it could also have an impact on the final results. The pilot study,
as part of testing research questionnaires, was conducted on a much smaller sample, i.e., 3%. After
collecting the responses from the surveys, conclusions were inferred based on the research results.

As part of the research process, railway undertakings and infrastructure managers were taken
into account. In Poland, 16 managers provide infrastructure to railway undertakings and 110 railway
undertakings operate. The responses obtained through surveys were examined using the AHP
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method. Nineteen responses were received from the companies surveyed. This accounts for 15% of
the companies to which questionnaires were sent—the entire population of all railway companies
operating on the Polish market. All of the completed surveys were filled in correctly.

The aim of the analysis was to examine the problem of the digital transformation of railway
companies in the context of building a ranking of factors which create social effects. The respondents
were asked to give answers to key issues arising from the review of the relevant literature on company
digitalization, including the following social factors:

- The digital transformation of the business models of railway companies.
- Opportunities for the development of social factors through digital transformation.
- The mutual process integration of railway companies through digital transformation.
- The servitization of railway companies.
- The socialization of the business models of railway companies.

The responses to the survey allowed for the presentation of the results in this article. Experts were
consulted for their opinions on their activity, meaning the railway industry. This was the basis for the
assessment of the criteria and provided the opportunity to build an initial matrix of preferences.

7. The Results of Research into Social Factors for the Digital Transformation of Business Models
of Railway Companies

In the context of studying the issue of the digital transformation of railway companies, a ranking
of factors which create social effects was developed. To this end, the AHP (Analytic Hierarchy Process)
method proposed by Thomas L. Saaty [57] was used. This method is used in solving decision-making
problems that contain more than one criterion. The algorithm of the AHP method consists of four
phases: creating a hierarchical structure of the decision-making process, defining the decision-maker’s
preferences and calculating significance ratings for all elements of the hierarchy, examining the
consistency of the preference matrix, and creating the final ranking. The following scheme of the
hierarchical model was used in the study (Figure 1):

Decision options, which are at the lowest level of the hierarchy of the model, were subject to
comparative analysis by means of the AHP method. These options are railway undertakings and
railway infrastructure managers. The five areas adopted in which survey questions (in the form of
statements) were defined are as follows:

1. The digital transformation of the business models of the railway companies.

� Statement 1.1. The business model of our company is strongly supported by digital
economy solutions.

� Statement 1.2. Our operational processes are essentially based on the use of
digital communication.

� Statement 1.3. The strategy of our company assumes the digitalization of the key areas of
our activity in the next three years

� Statement 1.4. Guaranteeing cybersecurity is a priority in our company’s activity.
� Statement 1.5. The digital solutions used in our company improve railway traffic safety.

2. Opportunities for the development of social factors through digital transformation:

� Statement 2.1. The implementation of digital solutions increases the chances of improving
relationships with our stakeholders.

� Statement 2.2. The digital solutions used in our company improve the quality of
human-human, human-machine and machine-machine interfaces.

� Statement 2.3. The digital solutions in our company generate positive relationships with
suppliers/partners.
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� Statement 2.4. We build social capital with rail market actors through digital solutions.
� Statement 2.5. The digital solutions used in our company foster the implementation of

social effects—ecology, ethics, and economics.

3. The mutual process integration of railway companies through digital transformation:

� Statement 3.1. The digital solutions in our company improve process efficiency.
� Statement 3.2. The digitalization of our technological processes helps us improve

integration with other railway traffic participants.
� Statement 3.3. The digital solutions in our company help improve the ability to cooperate

within the organizational and technical solutions of the railway ecosystem.
� Statement 3.4. We build cooperation platforms with other railway companies using

digital technologies.
� Statement 3.5. The digital solutions used are fully compatible with the solutions of other

enterprises within the railway ecosystem.

4. The servitization of railway companies:

� Statement 4.1. We apply solutions based on the transition from a product/service- oriented
model to a service-oriented business model and its logic.

� Statement 4.2. We notice the potential of the effective management of the business model
of our company.

� Statement 4.3. We constantly monitor and adjust our business model in every case, in a
bottom-up, emergent and iterative way.

� Statement 4.4. We try to design a business model to co-create value with customers.
� Statement 4.5. We pay attention to the creation of a value network with all rail market actors.

5. The socialization of the business models of railway companies:

� Statement 5.1. In our business model, the aspect of positive social impact plays an
important role.

� Statement 5.2. Employees in our company are treated with respect and are an important
voice in the decision-making process.

� Statement 5.3. We pay attention to positive relationships with communities gathered
around the railway ecosystem.

� Statement 5.4. Our business model is based on an effective dialogue with stakeholders.
� Statement 5.5. Building trust with business partners is an important component of our

business model.

The individual criteria (areas) were compared and the degree of their fulfillment was examined.
Survey questions form sub-criteria in this study. The above criteria and sub-criteria were prepared
in order to check to what extent social factors influence the process of the digitalization of business
models of railway undertakings. They were constructed by the authors based on their knowledge
of the railway market and railway company management. The above five criteria were compared in
pairs using the following scale (Table 1):
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Table 1. Saaty scale used to compare the pairs of criteria.

Significance Scale Explanation

1 No criterion has an advantage over the other in achieving the goal.

3 Criterion A has a moderate advantage over option B.

5 Criterion A has a strong advantage over option B.

Source: Own study based on [59].

Figure 1. Scheme of the hierarchical model adopted for the study. Source: Own study based on [58].

7.1. Calculation of Global Weights for Adopted Criteria

Using the Saaty scale, a matrix was obtained that shows the advantage of a given criterion over
another, in order to finally have them ranked by means of global weights.

In addition to the pairwise comparison of criteria, sub-criteria were also compared. This resulted
in obtaining the weight values for all sub-criteria in order to assess the degree of the digitalization of
railway companies.

After comparing the pairs of criteria, the matrix n x n was made, where n is the number of criteria.
In this case n = 5, because five criteria were adopted. In the AHP method, there are inverse ratings,
which means that the matrix is consistent in pairs, i.e.,

wij· 1
wji

= 1

The data which was necessary to obtain a matrix of comparisons, i.e., the assessments of the
significance of criteria and the superiority of one over the other, was obtained thanks to the participation
of experts in the railway industry. Their necessary participation results from obtaining opinions on
a different perception of reality and the processes occurring therein. Their approaches are built on
experience, different priorities, value systems and other factors. Using the comparison scale, the AHP
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method directs the person expressing opinions to two types of questions. They refer to the strength of
the advantage of the elements compared over a given criterion by selecting:

- Which of the two criteria has a greater advantage over the other,
- which of the two sub-criteria has a greater impact on the third main criterion.

As a result, the matrix showing the pairwise comparison of criteria is as follows (Table 2):

Table 2. Matrix showing pairwise comparisons for particular groups of criteria.

Criteria

1. Digital
Transformation
of the Business

Models of
Railway

Companies

2. Opportunities
for the

Development of
Social Factors

through Digital
Transformation

3. Mutual Process
Integration of

Railway
Companies

through Digital
Transformation

4.
Servitization
of Railway
Companies

5. Socialization of
the Business

Models of
Railway

Companies

1. Digital
transformation of the

business models of
railway companies

1.00 1.00 1.00 0.33 0.20

2. Opportunities for
the development of

social factors through
digital transformation

1.00 1.00 1.00 3.00 0.33

3. Mutual process
integration of railway

companies through
digital transformation

1.00 1.00 1.00 1.00 0.20

4. Servitization of
railway companies 3.00 0.33 1.00 1.00 1.00

5. Socialization of the
business models of
railway companies

5.00 3.00 5.00 1.00 1.00

Total 11.00 6.33 9.00 6.33 2.73

Source: Own study.

Subsequently the matrix of normalized W ratings was obtained by dividing the individual ratings
in the criteria columns by the sum of the ratings of a given column and saving the results in a given
matrix cell:

W =

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

0.09 0.16 0.11 0.05 0.07
0.09 0.16 0.11 0.47 0.12
0.09 0.16 0.11 0.16 0.07
0.27 0.05 0.11 0.16 0.37
0.45 0.47 0.56 0.16 0.37

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
The following criteria description is used in the tables so that the notation in the table is clear:

- Criterion 1—The digital transformation of the business models of railway companies,
- Criterion 2—Opportunities for the development of social factors through digital transformation,
- Criterion 3—The mutual process integration of railway companies through digital transformation,
- Criterion 4—The servitization of railway companies,
- Criterion 5—The socialization of the business models of railway companies.

To obtain weights for each criterion, values from individual rows/lines were added up and then
divided by the number of the criteria (i.e., number 5). Table 3 presents normalized matrix calculated
for criteria and global weights obtained.

11



Sustainability 2019, 11, 3367

Table 3. Normalized matrix calculated for criteria and global weights obtained.

Criteria Criterion1 Criterion2 Criterion3 Criterion4 Criterion5 Global Weight

Criterion1 0.0909 0.1579 0.1111 0.0526 0.0732 0.0971
Criterion2 0.0909 0.1579 0.1111 0.4737 0.1220 0.1911
Criterion3 0.0909 0.1579 0.1111 0.1579 0.0732 0.1182
Criterion4 0.2727 0.0526 0.1111 0.1579 0.3659 0.1920
Criterion5 0.4545 0.4737 0.5556 0.1579 0.3659 0.4015∑

weight = 1

Source: Own study.

The above weights are ranked from highest to lowest. As a result, the following ranking of criteria
was obtained (Table 4):

Table 4. Ranking of adopted criteria together with global weights.

Ranking Criterion Criterion name Global Weight

1 Criterion5 The socialization of the business models of railway
companies. 0.4015

2 Criterion4 The servitization of railway companies 0.1920

3 Criterion2 Opportunities for the development of social factors
through digital transformation 0.1911

4 Criterion3 The mutual process integration of railway companies
through digital transformation 0.1182

5 Criterion1 The digital transformation of the business models of
railway companies 0.0971

Source: Own study.

The above ranking shows that “the socialization of the business models of railway companies” is
most important, achieving a global weight of 40.15%, followed by “the servitization of railway
companies” with a global weight of 19.20% and the equally significant“ opportunities for the
development of social factors through digital transformation”—at 19.11%, “the mutual process
integration of railway companies through digital transformation”, and “the digital transformation of
the railway companies”, which gained 9.71% significance.

Subsequently, the correctness of the results was checked by calculating the inconsistency index
λmax (i.e., the average of the matrix’s own value). The value of λmax is a measure of the consistency
of comparisons reflecting the proportionality of preferences. Pairwise comparisons are all the more
consistent the closer λmax is to n (the number of elements in the matrix = the number of rows = the
number of columns). In the case of total consistency, λmax = n (Table 5).

Table 5. Inconsistency index λmax for criteria.

Criteria
Total rating of Individual

Criteria (Columns)
Obtained Weights

Values in Relation to
the Inconsistency Index

Criterion1 11.00 0.10 1.07
Criterion2 6.33 0.19 1.21
Criterion3 9.00 0.12 1.06
Criterion4 6.33 0.19 1.22
Criterion5 2.73 0.40 1.10

5.66

Study: Own study
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The value of λmax is equal to 5.66, which means that it is close to 5, i.e., the number of criteria
studied (Table 5).

The next step was to calculate the Consistency Index (CI) of the comparison matrix, which talks
about the deviation from consistency. It was calculated using the following formula:

CI =
λmax − n

n− 1

However, the interpretation of CI is difficult. Thus, the CR (Consistency Ratio) was determined.
The CR determines the degree of inconsistency of the comparison of the significance of the descriptions,
which can be expressed as a number or percentage. It is determined by the following formula:

CR =
CI
RI
× 100%

To calculate the Consistency Ratio, you need the RI value—a Random Consistency Index which is
unchanged, and which was presented in the book “Fundamentals of decision making and the priority
theory with the Analytic Hierarchy Process” by T.L. Saaty. The value of the RI for the 5 × 5 matrix
is RI = 1.12. The random consistency index was calculated from a randomly generated matrix with
the dimensions n × n and the values of R.I. were generated from several thousand such matrices and
presented by T.L. Saaty in his publication.

For such a matrix dimension, the CR value should not exceed 10% (CR ≤ 0.10), because then the
CR is accepted and the comparisons are consistent. In this case, the CR value is 15%, which means that
it slightly exceeds the recommended threshold. There is a risk that the comparisons are inconsistent.
If the comparisons were fully consistent, the values of coefficients would be: λmax = n, CI = 0 and
CR = 0.

7.2. Calculation of Local Weights for Sub-Criteria

In accordance with the previously presented steps to obtain weights for individual criteria, the
same was done for sub-criteria to obtain local weights. Thus, five separate calculation sheets were
developed. The matrices with the results obtained by testing pairs of sub-criteria are presented below
(Tables 6–10).
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Subsequently the above data in the tables was normalized, thus obtaining matrices as below. They
allowed us to obtain the values of weights, and subsequently the ranking inside the criterion studied
(Table 11):

Table 11. Normalized sub-criterion matrix for Criterion 1.

Normalized
W-Matrix

Statement
1.1

Statement
1.2

Statement
1.3

Statement
1.4

Statement
1.5

Weights =
Local Priorities

RANKING

Statement 1.1 0.33 0.35 0.24 0.39 0.23 0.31 2
Statement 1.2 0.33 0.35 0.41 0.39 0.23 0.34 1
Statement 1.3 0.11 0.07 0.08 0.04 0.23 0.11 4
Statement 1.4 0.11 0.12 0.24 0.13 0.23 0.17 3
Statement 1.5 0.11 0.12 0.03 0.04 0.08 0.07 5

Source: Own study.

Among the five defined sub-criteria for Criterion 1 (Table 11), i.e., the digital transformation of the
business models of railway companies, Statement 1.2—“Our operational processes are fundamentally
based on the use of digital communication” was the most important, receiving a weight of 0.34.
Statement 1.1 that “The business model of our company is strongly supported by digital economy
solutions” was slightly less important—a local weight at the level of 0.31. The other three statements
obtained local weights below 0.20. Statement 1.5 “The digital solutions used in our company improve
railway traffic safety” was the least important, gaining a weight equal to 0.07.

Taking into account Criterion 2 (Opportunities for the development of social factors through
digital transformation), the highest rated was Statement 2.5 “The digital solutions used in our company
support the implementation of social effects—ecology, ethics, economics”. It obtained a local weight
of 0.40. It was followed by Statement 2.2 “The digital solutions used in our company improve the
quality of human-human, human-machine and machine-machine interfaces”, with a local weight
of 0.22. Statement 2.1 “The implementation of digital solutions increases the chances of improving
relations with our stakeholders” was at the bottom of the ranking with a weight of 0.07 (Table 12).

Table 12. Normalized sub-criterion matrix for Criterion 2.

Normalized
W-Matrix

Statement
2.1

Statement
2.2

Statement
2.3

Statement
2.4

Statement
2.5

Weights =
Local Priorities

RANKING

Statement 2.1 0.07 0.04 0.03 0.06 0.14 0.07 5
Statement 2.2 0.33 0.18 0.29 0.18 0.14 0.22 2
Statement 2.3 0.20 0.06 0.10 0.06 0.14 0.11 4
Statement 2.4 0.20 0.18 0.29 0.18 0.14 0.20 3
Statement 2.5 0.20 0.54 0.29 0.53 0.43 0.40 1

Source: Own study

In the case of Criterion 3 “The mutual process integration of railway enterprises through digital
transformation” (Table 13), the overarching sub-criterion turned out to be Statement 3.5 “The digital
solutions used are fully compatible with the solutions of other enterprises within the railway ecosystem”,
obtaining a local weight of as much as 0.44. Statement 3.2 “The digitalization of our technological
processes helps us improve integration with other railway traffic participants” was ranked second,
with the local weight being lower by half at 0.22. Statement 3.1 “Digital solutions in our company
improve process efficiency”, with a local weight of 0.06, was at the bottom of the ranking.
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Table 13. Normalized sub-criterion matrix for Criterion 3.

Normalized
W-Matrix

Statement
3.1

Statement
3.2

Statement
3.3

Statement
3.4

Statement
3.5

Weights =
Local Priorities

RANKING

Statement 3.1 0.07 0.05 0.03 0.04 0.10 0.06 5
Statement 3.2 0.20 0.14 0.29 0.39 0.10 0.22 2
Statement 3.3 0.20 0.05 0.10 0.04 0.16 0.11 4
Statement 3.4 0.20 0.05 0.29 0.13 0.16 0.17 3
Statement 3.5 0.33 0.71 0.29 0.39 0.48 0.44 1

Source: Own study

When analyzing Criterion 4 “The servitization of railway companies” (Table 14), the highest local
weight of 0.41 was for Statement 4.5 “We pay attention to the creation of a value network with all rail
market actors”. Statement 4.3 “We constantly monitor and adjust our business model in every case, in
a bottom-up, emergent and iterative way” was ranked second with a local weight of 0.25. The fifth and
last place was occupied by Statement 4.2 “We notice the potential of the effective management of the
business model of our company”, which obtained a local weight equal to only 0.06.

Table 14. Normalized sub-criterion matrix for Criterion 4.

Normalized
W-Matrix

Statement
4.1

Statement
4.2

Statement
4.3

Statement
4.4

Statement
4.5

Weights =
Local Priorities

RANKING

Statement 4.1 0.13 0.20 0.07 0.29 0.15 0.17 3
Statement 4.2 0.04 0.07 0.07 0.03 0.09 0.06 5
Statement 4.3 0.39 0.20 0.20 0.29 0.15 0.25 2
Statement 4.4 0.04 0.20 0.07 0.10 0.15 0.11 4
Statement 4.5 0.39 0.33 0.60 0.29 0.45 0.41 1

Source: Own study

When examining Criterion 5 (Table 15), Statement 5.2 “Employees in our company are treated
with respect and are an important voice in the decision-making process” was the most important with
a local weight of 0.40. It was followed by Statement 5.3 “We pay attention to positive relationships
with communities gathered around the railway ecosystem” with a local weight of 0.21. Statement 5.1
“In our business model, the aspect of positive social impact plays an important role”, which gained a
local weight of 0.07, ranked last.

Table 15. Normalized sub-criterion matrix for Criterion 5.

Normalized
W-Matrix

Statement
5.1

Statement
5.2

Statement
5.3

Statement
5.4

Statement
5.5

Weights =
Local Priorities

RANKING

Statement 5.1 0.08 0.14 0.06 0.04 0.05 0.07 5
Statement 5.2 0.23 0.43 0.53 0.36 0.47 0.40 1
Statement 5.3 0.23 0.14 0.18 0.36 0.16 0.21 2
Statement 5.4 0.23 0.14 0.06 0.12 0.16 0.14 4
Statement 5.5 0.23 0.14 0.18 0.12 0.16 0.17 3

Source: Own study.

For each criterion matrix, the values of the inconsistency index λmax, the consistency ratio CR
and the values of the random consistency index RI were calculated (Table 16).
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Table 16. Values of the inconsistency index λmax, the consistency ratio (CR) and the values of the
random consistency index (RI) for each criterion.

Criterion Criterion1 Criterion2 Criterion3 Criterion4 Criterion5

λmax 5.48 5.46 5.28 5.48 5.35

n 5 5 5 5 5

RI 1.12 1.12 1.12 1.12 1.12

CR 0.11 0.10 0.06 0.11 0.08

Source: Own study.

The previously obtained weight values for each criterion and the local weights for sub-criteria are
as follows (Table 17):

The above-mentioned local weights of the sub-criteria multiplied by the global weights of the
criteria gave the global weights of sub-criteria. It was assumed that the above percentage values
represent the ideal state, where the digitalization of railway companies is at a very high level. Among
all 25 sub-criteria, the most important statements in the global sense included:

- Statement 2.5—“The digital solutions used in our company foster the implementation of social
effects—ecology, ethics, and economics.” with a global weight of 0.09.

- Statement 5.2—“Employees in our company are treated with respect and are an important voice
in the decision-making process”, with a global weight of 0,09.

- Statement 3.5— “The digital solutions used are fully compatible with solutions of other enterprises
within the railway ecosystem”, with a global weight of 0.08.

- Statement 4.5—“We pay attention to the creation of a value network with all rail market actors”,
with a global weight of 0.08.
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7.3. Analysis of Responses from Surveys Sent to Railway Companies

After creating the surveys which take into account the above criteria and sub-criteria in the form
of statements, they were sent to railway undertakings and infrastructure managers. They were asked
to evaluate the criteria set in relation to the functioning of their company and meeting the issues set
using the following scale (Table 18):

Table 18. The scale used to assess the company in terms of sub-criteria.

Scale Statement

1 I strongly disagree

2 I somewhat disagree

3 I have no opinion

4 I somewhat agree

5 I definitely agree

Source: Own study.

After collecting a certain sample from the data set, namely railway undertakings and infrastructure
managers, calculations were made taking into account the accumulated ratings from questionnaires
and percentage result calculated for the ideal company. The total score for each criterion for a given
company was calculated. The maximum result in a given cell for a criterion are values of global weights
calculated for six groups of criteria. At the end, the results obtained were ranked and the ranking
of railway companies was obtained in terms of their digitalization. Below is a table with individual
results in each area examined, together with the total result obtained and the final ranking from the
above study. The total result obtained for each company studied by means of the AHP analysis,
which took into account all five criteria, indicated the level of the railway company’s digitalization in
relation to the given statements. Obtaining the value of 1.0 characterizes an ideal company in terms of
digitalization. The highest total value of ratings was obtained for Company 16—0.92, followed by
Company 10 with a result of 0.89, and third place was occupied by Company 11—0.85. Company 7
was ranked last, with only a 0.62 rating.

The maximum ratings were achieved in Criterion 5. In this way, Company 6, Company 9,
Company 10, Company 15 and Company 16 were evaluated. Company 3 dominated only in the case
of Criterion 1. In other cases, it did not appear at all. An interesting case is Company 12, which ranked
first in the rating in terms of Criterion 2 and Criterion 3, and it ranked third for Criterion 1. However,
in the overall ranking, it occupied sixth place. This results from its low position for Criterion 4 (16th
place out of 19) and Criterion 5 (17th place). Company 3, despite being in first place in Criterion 1,
was ranked below 10th for the remaining criteria, so in the final analysis it ranked 17th. To sum up,
the highest rated companies were Company 16, Company 10 and Company 11.

The values obtained within each criterion indicated that the highest mean is obtained in the results
of Criterion5, amounting to 4.3. This mainly results from the assessment of individual statements such
as “I have no opinion”, “I somewhat agree” and “I definitely agree”. The lowest ranked statements are
from the Criterion 1 range—the average rating was 3.6. Other average values are also shown in the
table below. The responses to particular groups of criteria indicated a ’somewhat agree’ level.

Highly rated statements are:

- “Statement 3.1. The digital solutions in our company improve process efficiency”,
- “Statement 5.4. Our business model is based on an effective dialogue with stakeholders”.
- This means that such areas predominate in the functioning of railway companies. The lowest

average was obtained for the following statements:
- “Statement 1.4. Guaranteeing cybersecurity is a priority in our company’s activity”,
- “Statement 1.5. The digital solutions used in our company improve railway traffic safety”,
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- “Statement 3.4. We build cooperation platforms with other railway companies using digital
technologies”,

- “Statement 4.1. We apply solutions based on the transition from a product/ service-oriented
model to a service-oriented business model and its logic”.

All four of the above statements received an average of 3.5. This means that this issue should be
corrected by improving the business models of railway companies.

On the basis of the above, it can be concluded that the purpose of the article was achieved, because
the study conducted showed that social factors are the fundamental factor in the digitalization of
the business models of railway companies. In addition, the answer to the question of which of the
given factors are the most important aspects in the activity of the railway companies studied was
obtained. Due to the lack of significant deviations in the results obtained, it can be safely stated that the
research is a reliable sample which gives an image of the hierarchy of basic social factors in building
the digitalization of business models.

The homogeneity of the scale was verified by means of Cronbach’s alpha. This coefficient takes
values between [0; 1]. When α > 0.7, the high reliability of the scale is demonstrated. This coefficient
indicates to what extent a set of variables is consistent. If all positions were perfectly reliable and
measured the same thing, the coefficient α = 1. Cronbach’s alpha was estimated using the following
formula:

α =
K

K− 1

⎛⎜⎜⎜⎜⎜⎜⎝1−
∑K

i=1 σ
2
Statement i

σ2
Group

⎞⎟⎟⎟⎟⎟⎟⎠
where:

K—number of statements,
Statement—answers obtained for individual questions given by all companies
σ2

Statement i
—variance for the answers obtained to a given question, and

σ2
Group—variance from the sum of answers to all questions for individual companies.

Hence the value of Cronbach’s alpha was 0.90. The higher the value of the coefficient, the greater
the reliability of the scale, therefore the reliability in this study is very high. This means that there was
a large similarity between the individual responses, and the way of answering individual questions
was similar. Therefore, the questions are similar to each other and examine similar phenomena.

8. Conclusions

As part of the research model adopted in the scope of the digitalization of railway companies,
five key criteria were adopted: the digital transformation of the business models of railway companies,
opportunities for the development of social factors through digital transformation, the mutual process
integration of railway companies through digital transformation, the servitization of railway companies,
the socialization of the business models of railway companies, and the process integration of railway
companies. The research results showed that the ranking of the significance of the adopted criteria
is as follows: the most important criterion is “The socialization of the business models of railway
companies”, which obtained a global weight of 40.15%. “The servitization of railway companies”
ranks second with a global weight of 19.20% and “Opportunities for the development of social factors
through digital transformation” is equally significant at 19.11%. The next place in the ranking was
occupied by “The mutual process integration of railway companies through digital transformation”,
followed by “The digital transformation of the business models of railway companies”, with a global
weight of 9.71%. For each criterion, the results confirm that the defined criteria show the key factors
responsible for the effectiveness of implementing the digital transformation of business models of
railway companies. The above-mentioned local weights of the sub-criteria multiplied by the global
weights of the criteria gave the global weights of the sub-criteria, assuming that percentages represent
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the ideal state, where the digitalization of railway companies is at a very high level. Among all 25
sub-criteria, four research areas which describe factors influencing the digitalization of the business
models of railway companies were the most significant in the global sense. First of all, digital solutions
foster the implementation of social effects—ecology, ethics, and economics. The companies surveyed
pay attention to the role of employees in creating social attitudes. Moreover, employees should be
treated with respect and be an important voice in the decision-making process, and digital solutions
should be fully compatible with the solutions of other enterprises within the railway ecosystem. Finally,
the creation of a value network with all rail market players is important within the socialization of
the business models of railway enterprises. The research results are adequate for the specificity of the
railway companies’ operations and their business models.

The social factors of the business models of railway companies cannot be examined in terms of
their digitalization without taking into account the complex value chain based on cooperation between
infrastructure managers and railway undertakings that have an organizational and technical nature.
The digitalization of one group of railway companies (infrastructure managers) should be compatible
with the second group (railway undertakings). The implementation of digital solutions at the technical
level facilitates the better integration of operational processes and building better mutual relations,
which should affect the quality of services provided and the level of railway traffic safety.

The process of the digitalization of the business models of railway companies is important for the
development of social factors. The search for social aspects in the field of digitalization is important for
improving the efficiency of these business models as well as finding new spaces that have an impact on
building relationships between enterprises as part of shaping a complex organizational and technical
business ecosystem.

Constructing the configuration of social factors influencing the process of the digitalization of the
business models of railway companies was used to identify several important conclusions.

1. The business models of railway companies are increasingly supported by digital economy
solutions.

2. The operational processes are essentially based on the use of digital communication.
3. The strategies of railway companies assume the digitalization of key areas of activity in the

next three years.
4. The issue of cyber security is a priority in the context of railway companies‘ operations.
5. Digital solutions built in the business models of railway companies significantly improve

railway traffic safety.
6. The implementation of digital solutions increases the chances of improving relationships

with stakeholders.
7. Digital solutions improve the quality of human-human, human-machine and machine-machine

interfaces.
8. Digital solutions generate positive relationships with suppliers/partners.
9. Social capital is built with rail market actors through social solutions.
10. Digital solutions foster the implementation of social effects—ecology, ethics, and economics.

Railway companies are subject to the process of digital transformation much like other companies in
traditional sectors. The digitalization of business models is dynamic and results from technological
progress as well as the need to improve the efficiency of these companies. Due to the strategic role
of the rail transport sector in the economy, the social aspect plays a key role and the process of
digitalization studied is conducive to it. The research results confirm that there are still many issues to
be clarified in this respect. Research into the digitalization processes of the business models of railway
companies requires further research and analysis, which results from the complexity of this sector
and the dynamics of changes in the area of designing digital economy solutions. The socialization of
business through digitalization is also the subject of further research projects by the authors. The social
perspective demonstrates that technical innovations are likely to positively affect the diffusion of social
innovation, and vice versa. The technological revolution that accompanies Industry 4.0 achieves its
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true potential in combination with social innovation. It should be noted that, referring to other research
into social aspects of digital business models, the results achieved are in line with other results in this
area. The social perspective demonstrates that technical innovations are likely to positively affect the
diffusion of social innovation, and vice versa.

Hence, businesses that succeed in Industry 4.0 will be those that offer both social progress and
economic benefits. It should be noted that, referring to other scientific studies in the field of social
aspects in digital business models, the results achieved are in line with other results in this area.
The social perspective demonstrates that the development of social innovation and digital solutions
influence digital process of business model transformation. Research by R. Morrar, H. Arman, and
S. Mousa confirms the course of thinking and defines the scope of research and scientific argument
adopted in this article [50]. Obviously, the specificity of the railway sector is quite different, but it is part
of current research into the digitalization of the business models of technology companies. This subject
seems to be very interesting in terms of the impact of research on the level of the perception of the
digital transformation of companies which hitherto had poorly implemented the latest technological
innovations while changing their business models evolutionally or sometimes revolutionarily.

9. Limitations and Suggestions for Future Research

The key limitations of the research process should include sector conditions typical of the
complexity of the rail transport sector. Due to legal conditions, the description of rail transport
business models is set in specific market realities. On the one hand, it has the character of a natural
monopoly—some infrastructure managers, on the other hand, companies such as railway undertakings
operate in a very competitive market. This means that research into this sector and the attempt
to expand this research for other sectors is not always effective. Another limitation of the research
conducted is the selection of criteria for evaluation. In the relevant literature, research into the digital
transformation of business models is in its infancy. As regards research in this area, there are many
issues which require clarification. The paper is a step towards a better understanding of the processes
of the digitalization of business models which have operated in the traditional way so far.

The specificity of railway companies can also be a limitation. As those whose business models
largely depend on legal requirements must create digital solutions on their own, believing that in a
liberalized and very competitive market the readiness to create an ecosystem of the digital economy may
help the company gain a competitive advantage over its competitors in future. Certainly, the national
infrastructure manager may have a different opinion, with a safe and monopolistic position in this
respect, but looking at the experience of Polish and other European companies, these entities can set
standards in the use of digital solutions.

As regards the need to explore the subject presented in the context of future research, it is
reasonable to study the processes of the digital transformation of business models in other sectors
of the economy and services. It is worth examining the differences between digital transformation
processes in sectors considered to be traditional, such as rail transport, heavy industry and the digital
transformation of services. Differences between these areas in the context of universal digitalization can
give results that allow for a better understanding of changes that are taking place in the dynamically
developing digital economy and their impact on the business models of companies. These issues
are important not only in terms of theory, but also in the utilitarian sense. Understanding digital
transformation processes in terms of the development of social aspects is of key importance because,
due to the development of social aspects, business models have a wider scope and can not only
increase economic efficiency but also affect the added value of digitalization, namely social profit.
The social aspect is also related to the issue of trust, which is the leading criterion for the development
of digitalization. In addition, the influence and role of the mutual process integration of railway
companies through digital transformation should be indicated as a research gap and thus the subject
of future research. These issues are the subject of further research by the authors.
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41. Jabłoński, A. The efficient management of railway sidings in terms of a safety criterion—Selected aspects.

Arch. Transp. Syst. Telematics. 2017, 10, 28–32.
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Abstract: Coworking space has flourished in the past decade. Unlike traditional shared services
organizations, coworking spaces put a much greater emphasis on ‘sharing’. Members not only can
share the physical office space, but also the virtual social spaces created by the coworking space
operators managing the office. As coworking spaces provide a community to foster the culture of
sharing, which gives rise to social interactions and thus knowledge and idea exchange, entrepreneurs
favor such coworking spaces to achieve a higher level of job performance among their workers.
Although it is generally accepted that a worker’s job performance varies over time within a job, there
have been limited studies on within-person performance sustainability and its comparison with
between-person sustainability. We sampled 101 workers of young firms operating in six coworking
spaces in Singapore who completed daily surveys twice a day across ten consecutive workdays. By
treating participants as the first level and daily observations as the second level, our study develops
a dual-path model to explain how daily mutual support influences daily job performance. Our
results indicated that daily mutual support is positively related to sustainable job performance after
controlling for sleep quality, job requirements and workload stress. Within-person sustainability in
mutual support was found to account for part of within-person variance in job performance. We
established that mutual support not only predicts job performance, but also varies across workdays.
As the collaboration of team members depends on cooperation rather than competition, mutual
support is considered essential for team work and thus employees’ job performance. Our study
also demonstrated the importance of role breadth self-efficacy as a moderator in the link between
mutual support and sustainable job performance. Role breadth self-efficacy refers to the extent to
which people feel confident that they are able to carry out a broader and more proactive role, beyond
traditional prescribed technical requirements. The results revealed an enhancing moderation effect,
where increasing the role breath self-efficacy would enhance the effect of the mutual support predictor
on sustainable job performance of workers in young firms operating in the coworking space.

Keywords: young firms; job performance; mutual support; role breadth self-efficacy; coworking space

1. Introduction

Individual job performance, referring to things that people actually do and actions they take
that contribute to the organization’s goals [1], drives the entire sustainable economy [2]. Without the
sustainability of individual job performance, there is no sustainable team performance, organizational
performance, economic sector performance, nor gross domestic product (GDP). Due to the importance
of individual job performance, considerable studies on the subject have been conducted across various
fields including service [3,4], education [5], marketing [6], management [7] and psychology [8]. From
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the extant literature, it is apparent that a worker’s job performance depends on a range of factors
comprising job type, self-esteem, emotional stability and workload [8,9]. According to Callewaert and
Robert [10], the culture of sustainability in job performance is a notion that describes a set of behaviors,
degrees of engagement and contributions to sustainable development at individual and organizational
levels. By postulating the concept of employee sustainable performance, Jiang, Zhao, and Ni [11] reveal
that an individual’s sustainable performance is positively influenced by transformational leadership.
Based on job demands–resources theory [12,13] that explains how job stress and motivation are affected
by job demands and job resources, Bakker and Demerouti [14] used multilevel approach to demonstrate
how managers and supervisors can help employees to avoid job stress and enhance well-being and job
performance. However, so far, job performance literature has not focused on young firms. Our study
aims to address this gap by looking at employees’ job performance working in young firms located at
coworking spaces.

There are several reasons for young firms to turn to coworking spaces. First, with advances in
telecommunication technologies and rise in cross-border trade, knowledge workers are increasingly
expected to coordinate their tasks with other workers, suppliers, customers or partners operating from
diverse geographical locations in different time zones. Due to the changing nature of work enabled by
mobile computing, these knowledge workers are able to work anywhere as long as they are given
access to the internet, email and telephone. As the workers become more mobile, the need for a firm to
enter into long-term lease of a conventional office with fixed space and furniture for them to utilize
during regular work hours decreases. With limited financial resources, young firms will find it more
cost-effective to get into short-term leases with coworking space operators that offer tenant firms office
space and meeting rooms on-demand.

Second, as young firms expand internationally, their need for office space in their target foreign
markets increases. Besides housing local hires, these firms will need office space to host meetings
with local partners and prospective customers. As coworking space operators compete to meet the
internationalization needs of these young firms, the former have also expanded their overseas network
by organic growth, acquisition or collaboration with local layers to provide the latter seamless access to
the local community. By having such access, young firms are able to plug into the local market quickly
for talent, venture capital, technology, and other essential resources for venture expansion [15].

Finally, unlike traditional shared services organizations, coworking spaces put much greater
emphasis on ‘sharing’. Members not only can share the physical office space, but also the virtual social
spaces created by the coworking space operators managing the office. Coworking spaces are generally
designed to engender a community to foster the culture of sharing, which gives rise to social interactions
and thus knowledge and idea exchange. Believing that the social climate of coworking spaces can
promote a sense of belonging, self-efficacy, work enjoyment and job performance among their workers,
young firms tend to favor such spaces. Fueled by the above developments, coworking space has
flourished in the past decade and gained increasing interest among academics and policymakers.

Although it is generally accepted that a worker’s job performance varies over time within a
job, very little is known about how and why it varies in this manner in the literature of young
firms. This study aims to investigate how a worker’s job performance in a young firm varies within
oneself (within-person sustainability), and compare it with that between workers (between-person
sustainability). In this research, we sampled 101 workers of young firms operating in six coworking
spaces in Singapore who completed daily surveys twice a day across ten consecutive workdays. By
treating participants as the first level and daily observations as the second level, our study develops a
dual-path model based on self-determination theory and social exchange theory to explain how daily
mutual support influences daily job performance. With the further application of the expectancy-value
theory, we examine how RBSE can influence the link between daily mutual support and daily
job performance.

Our results indicated that daily mutual support is positively related to daily job performance
after controlling for sleep quality, job requirements and workload stress. Within-person sustainability
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in mutual support was found to account for part of within-person variance in job performance. We
established that mutual support not only predicts job performance, but also varies across workdays. As
the collaboration of team members depends on cooperation rather than competition, mutual support is
considered essential for team work and thus employees’ job performance.

Our study also demonstrated the importance of role breadth self-efficacy (RBSE) as a moderator
in the link between mutual support and sustainable job performance. RBSE refers to the extent to
which people feel confident that they are able to carry out a broader and more proactive role, beyond
traditional prescribed technical requirements. The results revealed an enhancing moderation effect,
where increasing RBSE would enhance the effect of the mutual support predictor on sustainable job
performance of workers in young firms operating in the coworking space.

2. Background and Hypotheses

2.1. Daily Mutual Support and Sustainable Job Performance

In the research of entrepreneurship, the concept of social interaction refers to the interaction among
members of entrepreneurial teams. Based on a study of more than 150 German entrepreneurial teams,
Lechler [16] empirically established that social interaction is a significant factor to business success.
Social interaction was posited to comprise six dimensions [16]: communication [17], cohesion [18],
work norms [19], mutual support, coordination and the balance of member contributions [20]. In
particular, mutual support concerns the cooperation rather than competition among team members. It
is considered critical for teamwork [21,22]. In its most basic form, mutual support is defined as “a
process in which persons voluntarily come together to help each other address common problems or
shared concerns” [23] (p. 168). In a work environment where there is mutual support, workers will
attempt to complement each other and strive to engage in constructive and beneficial discussion, with
the view to reaching consensus on important issues. In a cooperative atmosphere, workers can feel
mutual respect when discussing their proposals and contributions for meaningful development.

As a high level of social support buffers the individual against the negative consequences of
stressors at work [24], a supportive environment is important for the individual to develop work
enjoyment and productivity. Baruch-Feldman et al. highlighted that the supervisor also plays an
important role in rendering support to workers by demonstrating that immediate supervisor support
was positively correlated to employees’ job satisfaction and productivity [25]. Earlier research has
confirmed that an increase in productivity can lead directly to an increase in job performance [26].

An alternative explanation for the positive relationship between mutual support and job
performance could be the role of the worker’s psychological state. Genero et al. found that low
spouse or partner mutuality was predictive of significant depressive symptoms which can negatively
impact the cognitive and emotional states of a person [27]. Mutual support has been proven to be
associated with affective commitment [28,29] and positive psychological outcomes [30]. According
to the self-determination theory [31], the fulfillment of three basic psychological needs—need for
autonomy, need for competence and need for relatedness—could result in the state of well-being,
social development, and positive behaviors of individuals such as high level of job performance [32].
Ilardi et al. illustrated that psychological needs satisfaction is essential for well-being at work [33].

Numerous studies have examined the relationship between mutual support and job performance,
most of which focus on the leader–follower mutuality [29,34]. The social exchange theory is frequently
used and defined as the “voluntary actions of individuals that are motivated by the returns they are
expected to bring and typically do in fact bring from others” [35] (p. 91). Based on the theory, Clarke
and Mahadi found that mutual respect between leaders and followers is positively associated with
followers’ job performance [29]. In a young firm that is relatively small in staff strength and flat in
its hierarchical structure compared to a mature firm, workers in the former are likely to play more
multiple roles and interact more closely as a founding team than those in the latter. This means the
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relationships between superiors and subordinates might be weaker while the mutual support among
coworkers stronger in young firms than those in mature firms.

To understand the sustainability of job performance, Jiang, Zhao and Ni’s study of 389 project
teams analyzed task sustainable performance and relational sustainable performance, which refer to,
respectively, the extent to which employees achieve their own sustainable development by meeting
their tasks on time, and the extent to which employees contribute to the organizational goal and
the sustainability of organizational culture [11]. A recent study by Nguyen found several important
determinants for the sustainable performance of small and medium enterprises (SMEs), such as
managerial support, environment, motivation, and engagement of all members in the organization [36].

Building on their works [11,36], we hypothesize that workers who receive daily mutual support
are likely to achieve sustainable job performance on the same day.

Hypothesis 1 (H1): Daily mutual support will be positively related to sustainable job performance on the
same day.

2.2. The Moderating Role of Role Breadth Self-efficacy (RBSE)

The concept of self-efficacy was first developed by Bandura [37] as “an individual’s conviction (or
confidence) about his or her abilities to mobilize the motivation, cognitive resources, and courses of
action needed to successfully execute a specific task within a given context” [38] (p. 66). This suggests
that workers having the same abilities may perform differently from one another depending on how
their self-confidence about their abilities boost or hinder their motivation or efforts. In Anderson, Chen
and Carter’s health promotion study of US church institutions, self-efficacy was found to contribute
to individuals’ physical activity levels, although its effect was relatively less significant compared to
other social-cognitive variables such as self-regulation [39]. Using a multilevel approach, Yeo and Neal
found that task-specific self-efficacy was negatively correlated to task performance at the within-person
level. However, the average levels of task-specific self-efficacy were positively correlated to task
performance at between-person level [40]. These findings highlight the significance of adopting a
multilevel approach in explaining self-efficacy.

Building on the self-efficacy concept, Parker developed a particular type of self-efficacy RBSE,
which describes the extent to which people feel confident that they are able to carry out a broader and
more proactive role, beyond traditional prescribed technical requirements [41]. Employees with high
RBSE are more likely to feel that they can control the situation and be capable of accomplishing more
challenging tasks [42]. On the other hand, those with low RBSE tend to be less proactive as they have
less confidence in their capabilities [43].

Drawing on the self-determination theory [31] and expectancy-value theory [44], which is a
process theory of motivation that defines three components (effort, rewards, valence) relating positively
to level of performance, Fuller et al. argued that RBSE reflects the “can do” motivational states [45].
They also found RBSE to be an essential predictor of proactive behavior. Once coworkers decide to
behave proactively, they become intrinsically motivated and attempt to meaningfully alter the self to
make some contributions to the organization [46]. As Zapata-Phelan et al. demonstrated, intrinsic
motivation can lead employees to perform better tasks [47].

Some studies have found that RBSE relates positively to job performance because it influences
both the activities that people pursue and how much effort they allocate to these activities. However,
others have revealed that high levels of RBSE may impair performance [48]. This might happen when
employees are given ambiguous tasks. When employees have a clear overall goal and specific feedback
about their work, RBSE was posited to positively predict job performance [49]. Although these mixed
findings might be attributed to situational factors such as goal clarity, more studies are required to
empirically investigate the relationship between RBSE and job performance.
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Extending the works of Tims et al. which established that day-level self-efficacy has a positive
relationship with day-level performance [50], we hypothesize that, at day level, the relationship
between mutual support and sustainable job performance would be stronger for employees with high
RBSE, compared with those with lower RBSE.

Hypothesis 2 (H2): Daily role breadth self-efficacy (RBSE) will moderate the relationship between daily mutual
support and sustainable job performance on the same day.

Analysis at day level would allow us to make cross-sectional comparison across employees, track
an individual employee over time and study the sustainability of job performance within coworkers.
The conceptual model is shown in Figure 1.

 

 

Daily Mutual 

Support 

Daily Role Breadth 

Self-Efficacy

Sustainable Job 

Performance 

Figure 1. Conceptual model.

3. Methods

3.1. Data Collection and Sample

The sample comprised employees from young firms operating in coworking spaces in Singapore.
Coworking spaces refer to a shared working environment where diverse groups of people who do
not necessarily work for the same company or on the same project, work alongside each other and
share the office space and resources [51]. According to Davidson et al. [23] (p. 168), mutual support
can be provided by persons who “voluntarily come together to help each other address common
problems or shared concerns”. The persons offering mutual support do not necessarily work for the
same company or the same project, as in a coworking space. They may simply participate in mutual
support to increase their social network, receive social acceptance or seek solutions [52,53]. Of the
seven coworking space operators we contacted, six agreed to help us inform their tenant firms about
the study. Their tenants were primarily young firms that rented office space from the operators to
house their workers. When recruiting their employees working in the coworking space in Singapore,
we emphasized voluntary participation, assuring data confidentiality, and identity anonymity.

3.1.1. Daily Noon Time Survey, Daily Evening Survey, and One-Time Peer Survey

Among the 281 members who were working at the six coworking spaces at the time of the
study, 204 members agreed to participate. After prospective participants registered online, they were
invited to complete a one-time baseline survey, which captured their background information such
as gender, age, designation and nationality. In the baseline survey, participants were also requested
to nominate one of their coworkers as peers for objective rating of the participants’ job performance.
These participants were then asked to complete two daily surveys using their mobile phone for ten
consecutive workdays. The first daily survey was conducted at noon, before the participants started
their afternoon work. The purpose of the noon survey was to assess the level of participants’ RBSE and
the mutual support they received from their coworkers during the morning. The second daily survey
was conducted at the end of workday, when participants were asked to report their job performance.
All assessments were time stamped in the online survey system.
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After the participants completed the daily surveys for ten working days, we invited their peers
(one peer per participant) to respond to a one-time survey on the participant’s job performance. In
the individual differences literature, some studies suggest self-reported measures of job performance
may be biased due to participants’ desire for social acceptance [54] and hence advocated the need
for peer ratings of job performance [55]. Other studies, on the other hand, found that self-reported
measures were affected by individuals’ observations or experiences rather than bias and established
convergence between self-measures and peer-based measures [56]. Building on these works, this study
captured peer ratings to assess the validity of participants’ self-reported responses on the latter’s
job performance.

To compensate them for their time, the participants were paid S$ 100 each upon successful
completion of the ten-day diary study, while their nominated peers were given $10 each for their
one-time survey completion.

3.1.2. Participant Overview

To ensure the accuracy of data analysis, we required the participants to complete surveys during
the specific time slots. Of the 204 participants, we first excluded those participants whose data had
incompatible time stamps with the instructions given to them. Second, the measures of all variables
were not collected on holidays or weekends. Data with missing values were also excluded. Third, we
excluded those days on which participants were on leave, as we aimed to analyze the relationship
between mutual support and job performance at the coworking space, so their physical presence at the
space was a requirement for valid response.

This procedure led to a total number of 101 participants, showing a response rate of 49.5%. The
101 participants comprised Singaporeans (83%), Chinese (7%), Malaysians (4%), Filipinos (2%), Indians
(2%), and Koreans (2%). 60 of the participants were male (59%) while 41 are female (41%). The mean
age was 28.77 (SD = 6.28), ranging from 20 to 54 years old and the average job tenure was 29.24 weeks
(SD = 32.15). As young firms are more likely than mature firms to rent desks compared to rooms at
the coworking spaces, we found that our sample was generally made up of younger and more male
individuals with little work experience.

3.2. Measures and Variables

3.2.1. Independent Variable

The independent variable ‘mutual support’ is operationally defined as support provided by the
staff of young firms operating at the coworking space. We measured ‘mutual support’ with the first
survey at noon. Four items were adapted from previous social interaction research at the Stevens
Institution of Technology [16]. The items including “the coworking team members/tenants support and
complement each other as well as they can”, “discussions among the coworking team members/tenants
are constructive and beneficial”, “proposals and suggestions of coworking team members/tenants are
respected”, “I work within a cooperative ambience”, were answered on five-point Likert scales ranging
from 1 = strongly disagree to 5 = strongly agree. Cronbach’s Alpha for this scale is 0.98.

3.2.2. Moderating Variable

The moderating variable, ‘RBSE’ is operationally defined as the RBSE of the staff of young
firms operating at the coworking space. It was assessed at noon time survey, using a seven-item
measurement based on a cross-sectional study by Parker [41]. Coworkers were asked to report at the
noon survey how confident they felt on “analyzing a long-term problem to find a solution”, “designing
new procedures for their work”, “contributing to discussion about the company’s strategy”, “writing
a proposal to request for funding in their work”, “helping to set targets/goals in their work area”,
“contacting people outside company (e.g., suppliers, customers) to discuss problems”, “presenting
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information to a group of colleagues”, on a five-point scale ranging from 1 = not at all, 2 = slightly, 3 =
somewhat, 4 =moderately, and 5 = extremely. Cronbach’s Alpha for this scale is 0.94.

3.2.3. Dependent Variable

The dependent variable ‘sustainable job performance’ is operationally defined as the daily job
performance of the staff of young firms operating at the coworking space. From every individual
worker, we captured ten different self-reported job performance ratings in the evening survey during
a period of ten consecutive working days. Daily ‘sustainable job performance’ was measured by a
four-item scale from Welbourne, Johnson, and Erez [57]. Individuals responded to items “quantity of
work output”, “quality of work output”, “accuracy of work”, and “customer service provided”, with a
Cronbach’s Alpha of 0.81.

As 101 participants completed daily questionnaires over a period of ten days, we successfully
collected a total of 1010 observations for each of the three variables: ‘mutual support’, ‘RBSE’, and
‘sustainable job performance’.

3.2.4. Control Variables

Three variables were controlled when we tested our model. Nebes et al. suggested that poor sleep
is associated with decreased concentration, which may lead to poor job performance [58]. Daily sleep
quality was measured, in the noon survey, by a single item that “How do you evaluate your sleep
quality last night” with a scale from 1 = very poor to 5 = very good. In the evening survey, we included
‘job requirements’ and ‘workload stress’ as control variables, which may account for differences in
creative behaviors.

We controlled for daily ‘job requirements’ as organizations require different levels of performance
in different jobs. Daily ‘job requirements’ was measured with five items adopted from Yuan and
Woodman [59], “my job duties include searching for new technologies and techniques”, “introducing
new ideas into the organization is part of my job”, “I don’t have to be innovative to fulfil my job
requirements”, “my job requires me to try out new approaches to problems”, and “suggesting new
ideas is part of my job duties”. Cronbach’s alpha of ‘job requirements’ is 0.80.

It is important to control for daily ‘workload stress’ as excessive or undesirable constraints may
interfere with individuals’ ability to accomplish their daily tasks. Daily ‘workload stress’ was measured
by five-item scale from Cavanaugh et al. [60]. The items were “today, I worked on many tasks and
assignments”, “today, I had a lot of work to do”, “today, I experienced time pressure”, “today, I had a
lot of responsibilities”, “today, I had to work fast” with Cronbach’s alpha of 0.97.

Among the seven study variables, alpha values range from 0.79 to 0.98. The strength of these
reliability estimates indicate a high homogeneity among the scale items.

3.3. Data Analysis

For robust data analysis, there is a need to address the issue of potential bias in self-reported
survey data. As self-reported questionnaires and performance-based evaluations have inherent
limitations, such as poor recall, both intentional and unintentional distortions by participants [54,61,62],
we gathered peer-ratings on the participants’ job performance as more objective evaluations, which
were not the dependent variable, but were used only to assess the validity of participants’ responses
on their own job performance [55,56]. We proceeded to compare the difference between the average
of ten measurements provided by each of the participants’ and their nominated peers’ scores on job
performance. One-way analysis of variance (ANOVA) was used to determine whether there were any
significant differences between the participants’ responses on job performance and their nominated
peers’ rating on their job performance. Job performance was centered by subtracting its mean value
since the average of job performance from participants was 3.67, while that from colleagues, who
preferred to rate their coworkers higher, was 4.28. After centralization, one-way ANOVA generated a
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F-statistic of 0.244, with a p-value of 0.622, showing no significant difference between mean values of job
performance from the two groups. Hence, the validity of participants’ job performance was confirmed.

Multilevel modelling (MLM) is appropriate for the analysis of longitudinal data, given that
ten-wave measurement points (level 1) in our case are nested within 101 individuals (level 2). Ignoring
the nested structure of such longitudinal data can result in biased estimates of standard errors and
subsequent increase in Type I error, the rejection of true null hypothesis [63]. More importantly, we
group-centered the predictors by calculating the difference between a single observation and the mean
of ten observations from one individual. As indicated by Wooldridge [64], centering is an effective way
to avoid collinearity caused by highly correlated random intercepts and slopes in MLM. Moreover,
the group centering approach eliminates all the between-individual variance in the predictors and
therefore the estimates represent strictly within-individual relations [64–66]. Using the group mean
centered values of predictors in the analysis would therefore mean that we are investigating the
relationship between an individual’s sustainable job performance over a period of time and their daily
mutual support.

The two hypotheses were tested through MLM in R [67]. To examine Hypothesis 1, we used
the independent variable ‘mutual support’ and three control variables to predict ‘sustainable job
performance’. In Hypothesis 2, ‘RBSE’ was tested as a moderator in the link between ‘mutual support’
and ‘sustainable job performance’. If Hypothesis 2 is supported, the direction of the moderation effect
needs to be discussed as well. The analyses of Hypothesis 1 and Hypothesis 2 were based on a sample
of 101 coworkers, and involved a total of 1010 observations each of ‘mutual support’, ‘RBSE’, and
‘sustainable job performance’ over ten days.

4. Results

Table 1 presents the mean, standard deviation, between- and within-individual correlations among
the variables used in this study. Since high correlations up to 0.77 have been observed between certain
variables, variance inflation factor (VIF) values are calculated, which are found to be less than 2 and
well below the threshold of ten, addressing any possible concerns about multi-collinearity issues [68].

Table 1. Descriptive statistics and the within and between correlations

Variables Mean SD 1 2 3 4 5 6 CA VIF

1
Sustainable job

performance (evening,
self-rated)

3.67 0.71 - 0.18 ** 0.48 ** 0.59 ** 0.28 ** 0.54 ** 0.81

2 Sleep quality (noon) 2.87 0.72 0.29 ** - 0.12 ** 0.05 0.15 ** 0.19 ** 1.05

3 Job requirements
(evening) 3.46 0.71 0.61 ** 0.23 ** - 0.46 ** 0.24 ** 0.57 ** 0.80 1.63

4 Workload stress
(evening) 3.50 0.97 0.71 ** 0.11 0.60 ** - 0.07 * 0.46 ** 0.97 1.38

5 Mutual support (noon) 3.73 0.76 0.38 ** 0.19 ** 0.32 ** 0.07 - 0.26 ** 0.98 1.11

6 Role breadth
self-efficacy (noon) 3.68 0.75 0.74 ** 0.25 ** 0.77 ** 0.67 ** 0.28 ** - 0.94 1.69

7 Performance (peer-rated;
one-time rating) 4.28 0.66 0.06 0.02 −0.05 0.00 0.06 0.05 0.79

Notes: * p < 0.05; ** p < 0.01 (two-tailed), N = 1010, VIF: variance inflation factor, CA: Cronbach’s Alpha for
the within-individual variables, CA was averaged over 10 measurements. The correlation above the diagonal
represents within-individual correlations with 1010 observations. The correlation below the diagonal represents
between-individual associations by using individuals’ average scores during 10 days, N = 101.

At the between-individual level, it is important to note that the peer ratings on the participants’
job performance did not correlate consistently with the average daily job performance provided
by the participants themselves. A plausible explanation of the low cross-sectional validity may be
the augmented effects of rating biases such as ‘sleep quality’ [58]. To reassure the validity of the
self-reported ‘sustainable job performance’, as demonstrated in the previous section, a F-statistic of
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0.244, with p-value of 0.622 generated by one-way ANOVA confirms the validity of ‘sustainable job
performance’ [69]. Furthermore, at the intra-individual level, ‘mutual support’ and ‘RBSE’ correlated
with ‘sustainable job performance’ in the expected directions.

4.1. Main Effect Hypothesis

Hypothesis 1 suggests that on days when coworkers experience high ‘mutual support’, they report
a higher level of ‘sustainable job performance’ for that day, compared to days when they experience
low ‘mutual support’. We used the following two-level model to test this hypothesis, where SQ, JR, WS,
MS represent ‘sleep quality’, ‘job requirements’, ‘workload stress’, and ‘mutual support’, respectively.

Level 1:
Yij = β0 j + β1 jSQ1 j + β2 j JR2 j + β3 jWS3 j + β4 jMS4 j + εi j

Level 2:
β0 j = γ00 + U0 j

β1 j = γ10

β2 j = γ20

β3 j = γ30

β4 j = γ40

In the level 1 model, Yij represents the ‘sustainable job performance’ for individual j measured at
each day (1, 2, . . . , 10). The intercept β0 j can be intercepted as individual j’s mean job performance
over time. While in level 2 model, β0 j was entered as an outcome and was divided into two parts:
γ00, a fixed effect because it remains constant across all individuals, and U0 j, a random effect which
varies from individual to individual. γ00 can be interpreted as the general mean value for ‘sustainable
job performance’ when all control variables and ‘mutual support’ equal to zero. γ10 through γ40

express the relationship between controllers, predictors, and the outcome variable. For instance,
holding everything else constant, larger values of γ40 (positive or negative) indicate a stronger linear
relationship between daily ‘mutual support’ and ‘sustainable job performance’.

At level 2, we assumed that the individuals’ intercepts were random but other slopes were fixed
across individuals. Our implication of the model above is that coworkers’ ‘sustainable job performance’
is impacted by individuals’ daily fluctuation (within-person variation), variations among individuals
(between-person variation), an overall mean to all individuals (γ00), and the impact of the control
variables and predictor as measured by γ10 to γ40, which are common to all individuals as well. β4 j is
of our primary interest, representing the individual slope effect of the time-varying predictor ‘mutual
support’ on the coworkers’ ‘sustainable job performance’. Essentially, the goal of this model was to
examine the extent to which the control variables and the dynamic predictor ‘mutual support’ could
predict the coworkers’ ‘sustainable job performance’.

In line with our expectations (see Table 2), coworkers with higher ‘mutual support’ demonstrated
a higher level of ‘sustainable job performance’. The coefficient of 0.08 for ‘mutual support’ in Model
1 indicates that coworkers scoring 1 point higher on the daily mutual support could be expected to
report 0.08 more ‘sustainable job performance’ on the same day. Hypothesis 1 was therefore supported.
Model 2 further showed that coworkers with higher ‘sleep quality’, ‘job requirements’, ‘workload
stress’, and ‘RBSE’ were more likely to report higher ‘sustainable job performance’. For example,
holding all the other variables constant, coworkers with higher ‘RBSE’ reported 0.18 more ‘sustainable
job performance’, compared with coworkers in lower ‘RBSE’.
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Table 2. Hierarchical linear modeling with daily mutual support to predict sustainable job performance

Variables
DV: Sustainable Job Performance

Model 1 Model 2 Model 3

Fixed effects:

Intercept 3.65 ** (0.05) 3.64 ** (0.05) 3.64 ** (0.05)

Sleep quality 0.07 ** (0.02) 0.05 * (0.02) 0.05 * (0.02)

Job requirements 0.20 ** (0.03) 0.17 ** (0.03) 0.16 ** (0.03)

Workload stress 0.29 ** (0.02) 0.28 ** (0.02) 0.28 ** (0.02)

Mutual support 0.08 ** (0.03) 0.05 † (0.03) 0.05 † (0.03)

Role breadth self-efficacy 0.18 ** (0.03) 0.18 ** (0.03)

Mutual support * Role
breadth self-efficacy 0.05 * (0.03)

Random effects:

Between-person 0.49 0.44 0.44

Within-person 0.44 0.43 0.43
† p < 0.10; * p < 0.05; ** p < 0.01 (two-tailed), N = 101 with 1010 total observations.

4.2. Moderating Effect Hypothesis

Hypothesis 2 concerns the moderation role of ‘RBSE’ and demonstrates that among coworkers
who are high on ‘RBSE’, those with higher daily ‘mutual support’ achieve higher level of ‘sustainable
job performance’. Conversely, among coworkers low on ‘RBSE’, those with lower daily ‘mutual
support’ achieve lower level of ‘sustainable job performance’. As shown in Model 3, the data supported
Hypothesis 2 in that the interactive effect of ‘mutual support’ and ‘RBSE’ was positively significant when
predicting ‘sustainable job performance’. The predictor ‘mutual support’ and moderator ‘RBSE’ are both
significant with the interaction term added, where partial moderation has occurred. Figure 2 depicts
this moderation effect graphically, showing that coworkers with high ‘mutual support’ experience
a strong, positive relationship between daily ‘mutual support’ and ‘sustainable job performance’,
whereas the relationship was weak for those with low ‘RBSE’.
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Figure 2. Moderation effect of role breadth self-efficacy.
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Notably, the between-person variation reflects the variation in coefficients across individuals, the
within-person variation demonstrates the fluctuation of job performance over ten days within individual.
A relatively larger value of this between or within-person variation indicates that the relationship
between the predictor and ‘sustainable job performance’ differs on inter- and intra-individual level. As
the random effects have shown, the variation from individual differences is slightly larger than the
time variation within individual, both of which provide the source of random variation in ‘sustainable
job performance’.

Low mutual support and low RBSE represent participants scored one standard deviation below
the grand mean on the respective measures. High mutual support and high RBSE represent participants
scored one standard deviation above the grand mean.

5. Discussion and Concluding Remarks

The purpose of this study is to investigate how a worker’s daily job performance in a young firm
operating in coworking space varies within oneself (within-person sustainability), and compare it with
that between workers (between-person sustainability). In the recent decade, coworking space has
flourished as it has been regarded by the governments of innovation-driven economies as an important
aspect of the city’s startup ecosystem to encourage entrepreneurship. As a result, more new firms
are formed and house their knowledge workers in these spaces on a periodic lease or on-demand,
rather than the traditional office space on a fixed-term lease [70,71]. Despite the growing interest in the
sustainability of young firms among the policymakers and research scholars, the extant literature has
still left the dynamic predictors of young firms’ sustainability almost unexplored. Few studies have
attempted multilevel studies of employees’ sustainable job performance in young firms characterized
by working alongside other firms in a coworking space.

Our study supported all the hypotheses. Daily mutual support that a worker receives in a young
firm operating in a coworking space was found to be positively related to the worker’s daily sustainable
job performance after controlling for daily sleep quality, daily job requirements and daily workload
stress, validating Hypothesis 1. A worker’s daily RBSE was empirically established as a significant
positive moderator in the link between the daily mutual support the worker receives and the worker’s
daily sustainable job performance, confirming Hypothesis 2.

5.1. Theoretical Implications

With ten waves of data from 101 members working at young firms in coworking spaces (1010
observations over a period of ten days), our study offers several contributions to the literature that
has limited multilevel studies on young firms’ sustainability. Specifically, we put forward current
thinking about the sustainability of workers’ daily job performance by testing the significance of
daily mutual support as an essential predictor, as well as the potential moderating role of daily RBSE
in the relationship between daily mutual support and workers’ daily sustainable job performance.
In addition, we made comparison between within-person and between-person differences in daily
job performance.

While past research has focused on the direct relationship among social interaction, organizational
support and job performance [72,73], we have drawn attention to one crucial dimension of social
interaction in the context of young firms, that is, coworkers’ mutual support by examining the extent to
which daily mutual support influences workers’ sustainable job performance. As coworkers’ mutual
support showed a positive effect on workers’ sustainable job performance, this finding suggests a
supportive environment can have a beneficial effect on workers’ sustainable job performance such that
on a day that workers perceive higher coworker support, they would report higher job performance
for that day.

Second, based on the established relationship between daily mutual support and daily sustainable
job performance, we further tested the moderating role of daily RBSE within this relationship.
Vancouver et al. did not find any significant relationship between RBSE and job performance due
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to the existence of overconfidence [74]. We expand this process theoretically by analyzing daily job
performance in the context of young firms. The result that daily RBSE is a significant moderator
for the effect of daily mutual support on daily job performance can be explained by the fact that
participants’ self-reported ratings on their performance were measured every evening over ten days,
enabling participants to estimate how they carry out their daily tasks. Their awareness that their
performance would also be evaluated by their peers might lead them to reduce overconfidence and
avoid underperformance.

Last but not least, a diary design and a novel multilevel longitudinal analysis help us find that the
state fluctuations within individual accounts for almost half the variation in job performance, the rest
of which are explained by the differences across individuals. Apart from the importance of traits on
job performance, significant variability in within-individual level suggests daily mutual support and
RBSE may increase the workers’ sustainable job performance as well as the sustainability of young
firms. The level of invisible external support and RBSE fluctuate on a daily basis [75,76]. Sustainable
job performance has also been found to be highly fluctuating, with 44.57 per cent of variation explained
at the within-individual level [77]. In line with previous diary studies, we extend the research on job
performance into a coworking space context, aiming to provide new perspectives and suggestions on
sustainable job performance for young firms.

5.2. Managerial Implications

Our results have several important implications for the managers of both coworking space
operators and tenant firms. First, employees are the backbone of any organization. It is their
continuous effort and sustainable job performance that contribute to company performance and thus
drive business success. Based on a study of digital economy companies, Jabłoński observed that
managers can be inspired to consider sustainability-related factors in their projects [78]. Managers in
young firms should find ways to enhance workers’ sustainable job performance by helping workers
realize how their work contributes towards company’s sustainability goals and find meaning in their
work. Once workers understand the meaning of their contributions, they are likely to work with more
passion and excitement, and therefore be more productive. This will in turn enable the young firm to
sustain a high level of performance.

Second, as higher daily mutual support is found to be associated positively with a higher level of
job performance, managers of coworking spaces should build a friendly and cooperative environment
rather than a competitive one. To ensure everyone’s ideas are respected and discussions among
coworkers are constructive and beneficial, ground rules that promote collaboration and eliminate rude
behavior should be emphasized at the workplace. Disrespectful behavior not only hinders coworkers
from performing actively, but also can be contagious, causing problems ranging from increased
stress to lost productivity. Such behavior should be stamped out by putting in place processes for
incident reporting and management. Coworking space managers should be trained and empowered
to deal with disrespectful behavior by providing clear and constructive feedback and coaching to the
offending coworkers. In more severe situations, disciplinary actions might be required. In such ways,
a psychologically safe and collaborative environment can be established.

Third, the positive relationship between mutual support and sustainable job performance will be
enhanced with a high level of RBSE. This result suggests that managers can implement practices to
foster workers’ RBSE, thereby developing their abilities and sustaining their job performance. RBSE can
be enhanced via organizational intervention such as increased task control, training and membership of
an active improvement group [79]. In young firms, most workers are required to multi-task to optimize
limited resources. So, inherently, RBSE is important in young firms, and our findings strengthen this
argument. To help expand workers’ task control and raise RBSE, managers in young firms can consider
granting workers who are high in skills but low in RBSE greater autonomy. Managers can organize
training involving horizontal skills such as conflict resolution (to do the job) or vertical skills such
as preventative maintenance (to gain technical mastery). Equipped with a range of skills, workers
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will feel more confident when facing challenging tasks. By encouraging workers to join professional
development groups in the form of monetary support (e.g., reimbursement of membership fees) or
non-monetary support (e.g., time off), managers in young firms can bolster their workers’ RBSE.

5.3. Policy Implications

Our findings have important implications for policy makers. First, in innovation-driven economies,
entrepreneurship has gained increasing attention as a key driver for socio-economic growth. To
encourage formation of new ventures, local governments can formulate policies to set aside land and
buildings for development of infrastructure such as coworking space. To foster the growth of young
firms, public policymakers can introduce programs to develop the coworking spaces into key nodes of
a larger innovation and startup ecosystem in the city [70]. Joining the membership of coworking space
will enable young firms to gain access to government-sponsored venture-friendly support programs.
Second, to provide greater level of support for entrepreneurs, coaching programs can be introduced to
render the required assistance for problem solving. For example, an online coaching program between
established and young entrepreneurs in the north of England was found to furnish the required quality
and quantity of support in all functional aspects [80].

5.4. Limitations and Future Research

The current study entails several limitations. First, although the peer responses of participants’
job performance converged with self-reports, other factors besides objective performance may have
influenced the peer ratings. For example, participants were inclined to nominate peers who got along
well with them to rate on their job performance. It is therefore possible that participants shared the
highlights or lowlights of their workdays with their peers during break time or lunch time, thereby
influencing the peers to make inferences about the participants’ overall job performance. Future
research on job performance may include a measure assessing the extent to which individuals discuss
their workdays with their coworkers.

Second, although there are various dimensions in job performance, our study focuses on task
performance such as the quantity and quality of work output. Katz and Kahn first divided job
performance into task performance and contextual performance, which is also known as relational
performance [81]. The former refers to the effectiveness of activities contributing to business
development. The latter reflects the effectiveness of social environment and cultural context that serve
as catalysts for task activities and process, which is also an important element of job performance.
Future studies could explore how mutual support relates to other dimensions in job performance (e.g.,
contextual performance) and other outcomes important to young firms, which would help us to better
understand their sustainability.
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15. Sedláček, P.; Sterk, V. The growth potential of startups over the business cycle. Am. Econ. Rev. 2017, 107,
3182–3210. [CrossRef]

16. Lechler, T. Social Interaction: A Determinant of Entrepreneurial Team Venture Success. Small Bus. Econ. 2001,
16, 263–278. [CrossRef]

17. Pinto, M.B.; Pinto, J.K. Project team communication and cross-functional cooperation in new program
development. J. Prod. Innov. Manag. 1990, 7, 200–212. [CrossRef]

18. Mullen, B.; Copper, C. The relation between group cohesiveness and performance: An integration. Psychol.
Bull. 1994, 115, 210. [CrossRef]

19. Levine, J.M.; Moreland, R.L. Progress in small group research. Ann. Rev. Psychol. 1990, 41, 585–634.
[CrossRef]

20. Gemünden, H.G.; Högl, M. Teamarbeit in innovativen Projekten: Eine kritische Bestandsaufnahme der
empirischen Forschung. Ger. J. Hum. Resour. Manag. 1998, 12, 277–301. [CrossRef]

21. Tjosvold, D.; Tjosvold, M.M. Cooperation theory, constructive controversy, and effectiveness: Learning from
crises. In Team Effectiveness and Decision Making in Organizations; Jossey-Bass: San Francisco, CA, USA, 1995;
pp. 79–112.
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Abstract: In larger cities, we see a rising trend of more people working outside their traditional
offices, and engaging in a practice called co-working by sharing office space. The public policy
makers of innovation-driven economies, on the other hand, have been availing co-working spaces
and related support to promote innovation and entrepreneurship. Despite the growing significance
of this area, there has been limited research on the link between coworking and innovation among
young firms. This research examines the relationship between coworking space and innovation,
particularly business model innovation (BMI) for sustainable performance. Based on an empirical
study of 258 young tenant firms operating in 13 coworking spaces in Singapore, we establish that the
space creativity of coworking spaces is positively related to the BMI outcome of tenant firms. Tenant
firms’ opportunity recognition and exploitation (ORE) process positively mediates the relationship
between the space creativity of coworking spaces and the BMI outcome of tenant firms. While the
social climate of the coworking space is found to have no direct effect on the BMI outcome of tenant
firms, tenant firms’ ORE process positively mediates the relationship between the social climate of
coworking spaces and the sustainable BMI outcome of tenant firms.

Keywords: coworking space; creativity; social climate; sustainable business model innovation;
opportunity recognition and evaluation

1. Introduction

Since the global financial crisis of 2008, a new economic order has been taking shape and is
characterized by low-level growth equilibrium, affecting the business climate that firms operate in.
This has brought about not only fundamental changes in the governance and structure of many
organizations, but also significant shifts in the policies of many governments in the 21st century.
A phenomenon that has emerged, particularly in innovation-driven economies, is the rising popularity
of coworking spaces and their increasing association with innovation and inclusive growth. We observe
that the new economic conditions contribute to the growing significance of coworking and innovation
in several ways.

First, the reduction in foreign direct investment and capital flows between countries after the 2008
crisis has increased the cost of capital for the business community. This has precipitated the expansion
of the role of governments in finding alternative engines of economic growth, such as innovation
and entrepreneurship [1]. We have seen the introduction of new public policies that encourage
coworking as low-cost alternatives to office spaces in support of the formation of new ventures
and the sustenance of existing businesses. The deliberate co-location of coworking spaces with key
innovation ecosystem stakeholders such as public research institutes and institutes of higher learning
underscores the importance the governments have accorded to their roles in fuelling innovation-driven
economic development.
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Second, the decline in trade in goods and services in the new economic conditions would spell
increasing burden of regulation and taxation [2]. The increasing rigidity of labour markets in response
to populist opposition in many countries have led to a shortfall in the global supply of engineers
and technical professionals [3]. As firms find it more challenging to deploy fund and shift activities
across borders in the traditional way, they look towards coworking as alternative channels to acquire
resources such as space, professional talent, and value chain partners [1].

Third, in the face of economic volatility pursuant to the worldwide financial crisis, companies
have become more wary of making investment in capital assets such as land, buildings and equipment.
As these capital assets take a longer time than current assets to recover the cash investment used to
acquire the assets, the investing firms are exposed to monetary policy risks (e.g., interest rate and
exchange rate changes) that may devalue their assets. To minimize such risks, firms prefer to rent
coworking spaces that come with a range of facilities and services to support their operations, an
expense that can recorded immediately for computation of their net profits [4].

Fourth, before the crisis, multi-national enterprises (MNEs) were welcome as benefactors that
could provide opportunities for the local communities to get employment and upgrade skills. However,
after the crisis, the political sentiments have shifted to support local businesses and community.
To respond to this change, MNEs take their cue from the local communities for their stakeholder
engagement strategy. MNEs begin to tie up with coworking space operators to gain visibility in
supporting local innovation and startup ecosystem stakeholders. For example, Procter and Gamble
and JP Morgan have collaborated with coworking space operator, Impact Hub Singapore, to introduce
innovation and impact laboratory programs to grow the local startup landscape [5]. Other MNEs such
as L’Oréal have partnered coworking space operator, Block71 Singapore, to launch startup challenge to
invite collaboration with early-stage startups and small enterprises in the Asia Pacific region [6].

All these developments emphasize the increasing significance of coworking space and innovation
in new economic conditions, especially for innovation-driven economies that are characterized by
intense rivalry among firms in wages as well as the development of new products, production
processes and business models [7]. However, there is limited research on the link between coworking
and innovation. Is this just about locating firms in the coworking space where they will flourish
automatically? Are there specific characteristics about the coworking space that encourage certain
types of innovation among tenant firms? Do tenant firms need to have certain processes in place to
optimize their innovation outcome for sustainable performance at the coworking space?

The purpose of our study is to examine and explain the relationship between coworking space and
innovation, particularly business model innovation (BMI) in innovation-driven economies. We also
examine the key process that enables tenant firms to enhance and sustain their BMI outcome at the
coworking space.

Empirically, we conducted a survey on 258 tenant firms operating in 13 coworking spaces in 2016.
Our analysis of the survey results establish that the space creativity of coworking spaces is positively
related to the BMI outcome of tenant firms. Tenant firms’ opportunity recognition and exploitation
(ORE) process positively mediates the relationship between the space creativity of coworking spaces
and the BMI outcome of tenant firms. While the social climate of the coworking space is found to have
no direct effect on the BMI outcome of tenant firms, tenant firms’ ORE process positively mediates
the relationship between the social climate of coworking spaces, and the sustainable BMI outcome of
tenant firms.

Our findings contribute to the management literature in several ways. First, our research has
shed light on an emerging topic in the study of firm-level innovation, namely BMI by demonstrating
that the coworking space creativity can have important effects on the BMI of tenant firms. Prior
research tends to examine the activities and outcome of BMI in general, rather than investigating the
antecedents of BMI in the context of firms located in coworking spaces. Second, our empirical study
of 258 tenant firms across 13 coworking space operators will extend and add generalizability to the
extant coworking studies. Extant studies have largely focused on conceptual models and qualitative
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studies of the coworking spaces, rather than quantitative research of their tenant firms. Third, we
complement current research on entrepreneurship by considering the tenant firms’ ORE process within
the coworking space under the conditions of the new economic conditions that are characterized by
volatility, uncertainty, complexity and ambiguity, rather than in a general environment.

2. Background and Hypotheses

The conceptual framework in this paper uses as a starting point Assenza’s [8] proposed model for
empirical measurement of the interaction between spatial dimensions and economic value creation.
Drawing on Assenza’s theoretical propositions, we develop and test hypotheses examining whether
the innovation outcome of firms is influenced by coworking space characteristics. Innovation is
a well-established antecedent for firm’s economic performance in the literature [9]. An original
contribution of this paper is the focus on an emerging topic in the study of firm-level innovation,
namely BMI. The empirical literature, although sparse, shows that business model design and
innovation have an impact on firm performance [10,11].

2.1. Business Model Innovation

The concept of the business model (BM) has only recently received growing scholastic attention
although business models have been an integral part of economic behavior even in ancient civilizations,
as noted by Teece [12]. In their wide-ranging review of the management literature, Zott, Amit, and
Massa [13] linked the growth in BM studies to the broad diffusion information and communications
technology, especially the Internet. These technological advances transformed how businesses use
and share information, leading the way to more experimentation with BMs and the way that business
activities are organized and structured [14].

There are multiple conceptualizations of the BM as pointed out by Zott et al. [13] and Massa and
Tucci [15]. However, by synthesizing the commonalities across multiple views, a broad definition is
derived: a BM is a systemic understanding of how an organization orchestrates its activities for the
purpose of value creation. A BM is not just what the firm does, but how it does it. A more in-depth
definition provided by Amit and Zott [14] (p. 511) describes the business model as ‘the content,
structure, and governance of transactions designed so as to create value through the exploitation of
business opportunities’. In studies of BMs and firm strategy, the perspective is widened to encompass
the firm’s exchanges with external parties, in service of delivering customer-focused value [16,17].

There is general consensus in the literature that innovation and the BM are related concepts.
One strand of the literature views the BM as a vehicle for firms to commercialize innovative ideas.
By designing and implementing appropriate BMs, firms can better translate technology into value
creation [17–19]. Technology and innovative ideas in and of themselves have no economic value.
The BM is the mediating mechanism that connects technologies and ideas to the market.

A second complementary strand of the literature posits that the BM represents a new dimension
of innovation [15]. In this view, firms consider the BM itself as a subject of innovation [20]. The term
BMI emerged from this school of thought and is gaining increasing prominence. The BMI concept
argues that a firm can compete through its novel business model [21] and that the business model
can be part of a firm’s intellectual property [22]. In fact, Chesbrough [23] suggested that BMI may be
more important strategically than other forms of innovation, as having a better business model than
competitors is more advantageous than possessing a better idea or technology.

Researchers have developed different approaches to examining the BMI phenomenon, reflecting
the multi-dimensionality of the concept. Massa and Tucci [15] propose that BMI may refer to (1) business
model design (BMD), which is the entrepreneurial activity of creating a business model in a new firm,
or (2) business model reconfiguration (BMR), which is the process of changing an existing business
model. Zott and Amit [24] view the BM as a system of boundary-spanning interdependent activities
and suggest that BMI can be achieved by (1) adding new activities, (2) linking activities in novel ways,
and (3) changing which party performs the activity. Giesen, Berman, Bell and Blitz [25] adopt a more
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outcome-driven perspective, classifying BMI into three groups: (1) industry model innovation, which
consists of innovating the industry value chain by moving into new industries, redefining industries or
creating new industries, (2) revenue model innovation, which innovates the way that revenues are
generated, and (3) enterprise model innovation, which changes the role the firm plays in its value chain.

In this paper, we examine the outcome of BMI in firms. We adapt from the three categories of BMI
proposed by Giesen et al. [25] to derive three groups of outcome, namely (1) new or expanded markets,
(2) new sources of revenues and profit, and (3) improved efficiency and productivity.

Several studies have established that BMI is key to firm performance [25–27]. This justifies the
focus on BMI outcome as the dependent variable in our conceptual framework. Research on antecedents
of BMI has identified the importance of leadership and management agenda [28] and configuration of
resources [29]. Cheah, Ho and Li [30] have demonstrated that the positive mediating role of BMI in the
relationship between industry turbulence and firms’ sustainable competitive advantage in the retail
and hospitality industries. Significantly, no prior studies have examined BMI in the context of firms
located in coworking spaces, nor of the role of space design in fostering BMI in firms.

2.2. Coworking Space Characteristics

Coworking spaces are designed to be extremely open and inclusive. The space is shared by people
from all walks of life with different backgrounds and fulfilling distinct economic roles: entrepreneurs,
freelancers, artists, researchers, students, and so on. Flexibility is inherent to coworking spaces as
tenants can rent a table in an open space for any desired period. Many coworking spaces feature
movable dividers and desks that allow for reconfiguration of work areas to adapt to developing
businesses as well as community activities such as physical or online conferences [31].

The modern coworking space has evolved beyond its beginnings as a “desk share” space providing
independent contractors with professional settings to work and meet customers. It draws inspiration
from open sources, human interaction and professional training. The principles of co-location,
collaboration and shared resources explain the economic rationale for firms to choose coworking
spaces [32,33]. However, the physical design of the space itself and the community in the space
are often highlighted by coworking space operators as important factors [34]. Open areas, modern
furnishings, bright colors, architectural lighting, access to amenities such as coffee and tea, games
and videos are all common [8]. Tenants also seek a sense of community from the space [35], to make
connections, foster collaboration, and share knowledge.

The characteristics of coworking space are based on important values of openness, interaction,
sharing and participation [31]. We will introduce two aspects of space characteristics, which we
postulate to impact on the BMI outcome of firms in coworking spaces.

2.2.1. Space Creativity

Previous studies have inferred that the design of a work place, including architecture and layout,
can inspire and motivate people to be creative [36]. In the framework of coworking space, we focus on
the physical aspect of space creativity, which can affect an enterprise’s performance through space
structuring [37].

Many organizations are now paying attention to the design of the physical environment to raise
their levels of innovation [38]. The work areas in most coworking spaces are designed to stimulate
creativity, modelled after the offices in high-tech corporations such as Apple and Google [8]. These
design elements are intended to interact with the cognitive and social functioning of tenants to generate
novel ideas and foster collaborative connections. The structural configuration of a space in terms of
architecture, decoration and layout influences the behavior of occupants [39]. Kristensen [40] and
Magadley and Birdi [41] found that the design and configuration of physical space influenced the
creativity and idea generating process of individuals. Spaces designed to encourage creative thinking,
such as innovation labs and brainstorming rooms, would eliminate elements of the traditional office
environment such as rectangular rooms and tables [42]. Coworking spaces have borrowed these ideas
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and typically feature multiple working rooms, round tables, exhibition spaces, refreshment areas, and
creative cues such as pictures or irregular geometric shapes.

A conducive physical design also allows tenants to easily and effectively exchange existing
knowledge. The overall “openness” of the coworking space layout creates potential opportunities for
interacting in a spatial environment. In addition, the space visibility has been found to promote both
team communication and interaction [43]. By facilitating tenants’ participation in community activities
and personal interaction opportunities, the spatial space design can afford unplanned interaction that
allows for creative “collisions” that can increase the transfer of ideas [8,44,45]. Space creativity in
coworking space is also important to provide a basis for value creation. The space is designed not only
as physical space, but also as a lived social context and as a conceptual space, within which production
or individualized personal practice occurs [8]. The physical proximity in the coworking space also
provides additional space for informal communication and resource acquisition [37,43].

The physical design of a coworking space is intended to anticipate the needs of the participants,
providing a work environment where multiple creative and ultimately productive activities are
encouraged. Spatial design should attract entrepreneurs and other participants who feel comfortable
enough to interact with the space [8]. Space creativity stimulates the cognitive process of tenants
to actively seek new knowledge and materialize new ideas and concepts [40]. Additionally, space
creativity encourages informal knowledge exchange in the coworking space. By effectively acquiring
internal and external information from noncompetitive, complementary tenants within the community,
innovative ideas are more likely to emerge. Therefore, we propose the following hypothesis:

Hypothesis 1 (H1a). Space creativity of coworking spaces is positively related to sustainable business model
innovation outcome of tenant firms.

2.2.2. Social Climate

Several previous studies have produced results that support the relationship between social
climate and innovative outcome. Innovation often occurs in the cyclic and iterative process which
is established and maintained in collaborative environment through social interaction [46]. Thus,
innovation is considered a social process in which social interaction provides a variety of input and
improvement [47].

To some extent, the coworking space arrangement brings socialization back into the workplace.
A coworking space can be seen as a work community that can be instrumental to enrich networks [48].
Coworkers are attempting to work in flexible ways, seeking workplaces that are used by other creative
self-employed people who understand the value of forming networks and the power that derives from
collaboration [48,49]. In the coworking space, entrepreneurs can share their experience in a harmonious
social environment of like-minded individuals [31]. The formation of networks and collaborations is
enhanced by a favorable social climate.

An essential purpose of coworking is the community that is constructed by physical co-location
and as such, relationships within the community are less confounded by external motivations roles,
and structures [35]. A community is a mode of relating [50]. According to McMillan and Chavis [51]
the sense of community is characterized by four basic properties: membership, influence, integration
and emotional support. This view of community underlines our conceptualization of social climate,
which emphasizes interpersonal relationships [52] and trust [53]. Coworking can be seen as trust-based
community-oriented environments which stimulate encounters and collaborations inside [54]. Trust
supports learning and continuous improvement innovation development, and encourages greater
information sharing and improved coordination between partners [55].

A favorable social climate fundamentally contributes to the well-being of tenant firms by reducing
or eliminating workplace frictions. Psychological security confers a common understanding that
coworkers can safely take risks, express opinions, share knowledge and try new ideas [56,57]. When
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there is overlapping knowledge and opportunities for spillovers, a positive social atmosphere and
sense of trust enhance the capabilities of coworkers to adopt others’ views and ideas [58].

The coworking space is a convergence of creators and innovators. It is believed that this
concentration of creative types will shift the interpretation of a task towards a cognitive frame that
desires creativity over routine performance, and may motivate creative actions [59,60]. Previous
studies established that creative emulation is linked to an increase in creative potential [61]. Creative
emulation among coworkers is facilitated by a positive social climate as there are less relational tension
and struggle between proponents of established versus novel approaches.

Thus, we find the theoretical evidence supports a hypothesis that a positive social climate will
positively influence the sustainable BMI outcome of firms in coworking spaces. We propose the
following hypothesis:

Hypothesis 2 (H2a). Social climate in coworking spaces is positively related to sustainable business model
innovation outcome of tenant firms.

2.3. Opportunity Recognition and Exploitation

The process of identifying and developing opportunity process is a key part of entrepreneurship [62]
and innovation strategy of established firms [63]. Timmons argues that an opportunity “has the
qualities of being attractive, durable, and timely and is anchored in a product or service which creates or
adds value for its buyer or end user” [64] (p. 87). Opportunity recognition is defined as an individual’s
efforts in searching and identifying opportunities [65,66], which has been argued as a key contributor
to competitive advantage and superior performance [67,68]. Opportunity development is centered on
seeking and gaining information. Firms have long tapped different external sources of knowledge to
develop new products, processes, systems, and business models. Much knowledge-based research has
suggested that firms access external knowledge in order to deploy such knowledge in the context of
innovation [69–72], thus linking the opportunity process to innovation.

Tapping into external knowledge sources may help firms not only to recognize new strategic
opportunities [62,73] but also to exploit them to gain competitive advantage [63]. As argued by
Ardichvilli, Cardozo and Ray [74], opportunities are intended to deliver value and the opportunity
process should therefore extend to the implementation of the opportunity. There are three important
concepts in the opportunity process: Opportunity recognition, development, and evaluation. We adopt
this wider view of opportunity, which we term opportunity recognition and exploitation (ORE).

The fundamental nature of coworking is aligned to the conditions for ORE to take place. Coworking
provides a creative physical space which promotes collaboration, networking and incubator-like sharing
of ideas. By engaging in peer-to-peer interactions in different configurations, coworkers can network
their activities and activity systems within the space [75]. Activities such as organizational design,
networking, and knowledge management [63,76,77] aid firms in exploiting opportunities.

We posit that the ORE process positively mediates the relationship between coworking space
characteristics and BMI outcome. The reinvention of a business model requires the firm to build a
boundary-spanning business network with its external stakeholders to effectively exploit opportunities
and capture value [78].

As earlier hypothesized in H1a, space creativity is associated with better BMI outcome. Drawing
on conceptual and empirical studies, Ardichvilli et al. [74] concluded that creativity is one of five key
factors in the opportunity development process. Specifically, it is proposed that creativity is related to
“alertness” which is the propensity to be sensitive to information about unsolved problems, unmet
needs and novel combination of resources. Coworking firms that engage in ORE are able to capitalize
more on the creative design of the physical space. As such, we hypothesize that:

Hypothesis 1 (H1b). Opportunity recognition and exploitation positively mediates the relationship between
space creativity of coworking spaces and sustainable business model innovation outcome of tenant firms.

52



Sustainability 2019, 11, 2959

The quality and strength of social ties are important to the opportunity identification process [74,79].
Gravonetter [80] argues that more distant or casual acquaintances are bridges to information that may
not be available within a strong-ties network of close friends or family. Extended networks contribute
to higher levels of opportunity discovery.

Coworking spaces are carefully designed to foster connections and to increase opportunities
for collaboration and conversation among tenants from vastly disparate backgrounds. Coworkers
operate in different industries and markets, and have different strategies and business models.
Such heterogeneity can lead to the discovery of potential collaborations and innovations on the
peripheries [81]. The community aspect of coworking facilitates the formation of informal networks by
promoting a friendly and trust-based social environment. In short, a favorable social climate can help a
tenant firm to improve its ORE process.

Mu and Di Benedetto [82] hypothesized that opportunity discovery mediates the relationship
between networking capability and the firm’s performance in new product development. They argue
that the network serves as a conduit of information through which important technological news can
be brought to the early notice of the firm. In this way, the opportunity discovery process helps firms to
validate technology trends and reduce the probability of errors on untried projects. As a corollary, we
propose that the social climate in a coworking space provides the setting for a firm to interact with
an extensive network of coworkers and to obtain unique information. The diversity of coworkers
provides insights on different business models for value creation and value capture. At the same time,
a positive social atmosphere and sense of trust enhance the firm’s capability to exploit opportunities
by adopting new ideas [58] and practicing creative emulation [59,60]. The ORE process therefore
increases the likelihood of BMI in the firm. We thus hypothesize that firms that engage in ORE can
better leverage on social climate to achieve sustainable BMI outcome.

Hypothesis 2 (H2b). Opportunity recognition and exploitation positively mediates the relationship between
social climate in coworking spaces and sustainable business model innovation outcome of tenant firms.

The conceptual model and hypotheses developed in this paper are summarized in Figure 1.

Figure 1. Conceptual model.
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3. Methods

3.1. Data Collection and Sample

Singapore is an ideal research context. The Singapore government has long understood the
important role of entrepreneurship in maintaining Singapore’s leading position as an innovation-driven
economy. Due to the lack of natural resources, Singapore has no choice but to rely on its human
resources and intellectual capital as a source of competitive advantage. As part of the effort to develop
a dynamic entrepreneurship ecosystem, its policy makers have invested in building infrastructure to
support the formation and growth of new enterprises, including coworking spaces.

This research adopts the quantitative research method to understand the impact of coworking on
the tenant firms and their business model innovation outcome. As of March 2016, we scanned the
coworking landscape in Singapore and found a total of 36 operators from a variety of sources such as
major media channels that focus on startups and innovators. Of these operators, there were two broad
categories. The first category was made up of 13 operators that catered mainly to individuals such as
professionals, hobbyists, freelancers and craftsmen, while the second had 23 operators that targeted
at setups, startups and small businesses. As our study focuses on companies as units of analysis,
we reached out in August 2016 to the second group, of which 13 responded positively to our request for
surveys. After we had explained to them the purpose and scope of our study, 13 operators welcomed
and supported our survey of their 447 tenant firms. By November 2016, we collected responses from
279 tenant firms, of which 21 were unusable due to errors. The final sample size thus consisted of 258
company responses, which falls within the recommended range of 30 to 500 that is appropriate for most
research studies [83]. Table 1 provides a breakdown of the sample size by coworking space operator.

Table 1. Breakdown of Sample Size by coworking space (CS) operator.

Coworking Space (CS) Population of CS No. of Responses Collected at CS Response Rate of CS

CS1 3 2 67%
CS2 33 20 61%
CS3 62 33 53%
CS4 60 30 50%
CS5 10 9 90%
CS6 8 4 50%
CS7 56 43 77%
CS8 60 32 53%
CS9 20 13 65%
CS10 20 10 50%
CS11 15 8 53%
CS12 70 38 54%
CS13 30 16 53%
Total 447 258 60%

3.2. Measures and Variables

We use innovation performance as the dependent variable, specifically focusing on sustainable
performance in business model innovation (BMI). The independent variables are two characteristics of
coworking space – space creativity and social climate. The process of opportunity recognition and
exploitation (ORE) is included as a mediating variable.

The dependent, independent and mediator variables are measured using multi-item constructs
scored on a five-point Likert scale (1 = strongly disagree to 5 = strongly agree). In order to ensure
the reliability and discriminatory validity of items included our survey questionnaire, we draw on
the literature and adapt items that have been successfully used in previous studies. The items and
measures of construct validity are shown in Table 2.
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Table 2. Measures and validation.

Items Loading

Space creativity (Alpha = 0.829; CR = 0.840; AVE = 0.642)
Our coworking space design encourages creative thinking 0.863
Our coworking space design encourages playfulness 0.627
Our coworking space design generates idea of higher quality 0.887

Social climate (Alpha = 0.895; CR =0.895; AVE = 0.518)
In our coworking space, the coworking community has a full sense of cooperation among members 0.747
In our coworking space, mutual aid, sharing and cooperation is important in the coworking community 0.679
In our coworking space, there is a friendly atmosphere 0.531
In our coworking space, the relationships in the coworking community are close and cosy 0.737
In our coworking space, there is a sincere relationship in the coworking community 0.744
The coworking community members can depend on one another even in difficult situation 0.791
The coworking community members typically look out for one another 0.805
The coworking community members have faith in the integrity of one another 0.687

Opportunity recognition and exploitation (Alpha = 0.916; CR =0.917; AVE = 0.648)
We can take advantage of product development opportunities with the help of the coworking community 0.789
We are very responsive to the technological opportunities that circle in the coworking community 0.762
We can develop new products to catch market opportunities with the help of coworking community 0.848
We get insights into new ways to approach product development 0.794
We can make several alternative solutions for each problem the project team encountered with the help of
coworking community 0.861

We can learn the technical know-how held by the coworking community 0.769

Business model innovation (Alpha = 0.922; CR =0.921; AVE = 0.665)
The coworking space services enabled us to open new market(s) 0.786
The coworking space services enabled us to increase market share 0.867
The coworking space services enabled us to generate new sources of revenues 0.951
The coworking space services enabled us to generate new sources of profits 0.939
The coworking space services enabled us to improve operational efficiency 0.660
The coworking space services enabled us to raise productivity level/reduce reliance on manpower 0.631

3.2.1. Dependent Variable

The dependent variable is a construct that measures the sustainable outcome of BMI in coworking
tenant firms. We developed items by adapting from the three categories of BMI proposed by [25]. We
derived six items that encompass three groups of outcome from achieving BMI, namely (1) new or
expanded markets, (2) new sources of revenues and profit, and (3) improved efficiency and productivity.

3.2.2. Independent Variables

We developed items that measure space creativity and social climate in coworking spaces. Space
creativity items capture the extent to which the physical design and configuration of the space encourage
creativity, playfulness and idea generation [41]. Social climate items measure the congeniality of
atmosphere of the coworking community and the degree of trust among tenant firms, reflecting the
interpersonal relationships in the coworking space. Items are drawn from adapting previous studies
by Erdil and Ertosun [52] and Daly and Finnigan [53].

3.2.3. Mediating Variable

ORE is included as the mediating variable in our analysis framework. Six items were used to
measure the tenant firms’ process for opportunity recognition and exploitation, adapted from Mu and
Di Benedetto [82].

3.2.4. Control Variables

Control variables are included in the analysis in order to control for structural differences in the
survey sample. As innovation performance can be affected by industry and business characteristics,
we use industry, firm size and firm age as control variables. We use 11 dummy variables to control for
the industry classification of the focal firms following Mu and Di Benedetto [82]. Firm size is measured
as a firm’s annual revenue in natural log form. Firm age is measured as the squared term of a firm’s
number of years since founding.
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4. Results

To determine the adequacy of our hypothesized measurement model, we used confirmatory factor
analysis (CFA) in MPlus 7.0 [84]. Items for the two components of space characteristics (space creativity
and social climate), ORE and BMI were included in the CFA. The results shown in Table 3 suggest
that a 4-factor model provides a good fit to the data (c2 = 759.069, df = 224, CFI = 0.878, RMSEA =
0.096, SRMR = 0.062). We also tested a series of alternative models, all of which provide a significantly
worse fit. The results of our CFAs consistently suggested that the hypothesized measurement model
provides the best fit to the data.

Table 3. Confirmatory factor analysis.

Model X2 Df X2/DF CFI TLI SRMR RMSEA

1 759.069 224 3.389 0.878 0.862 0.062 0.096
2 949.690 227 4.184 0.835 0.816 0.072 0.111
3 1372.577 229 5.994 0.738 0.711 0.094 0.139
4 1994.564 230 8.672 0.596 0.556 0.110 0.172

Note: CFI = comparative factor index; TLI = Tucker-Lewis index; SRMR = standardized root of approximation;
Model 1: Space creativity, social climate, ORE, BMI; Model 2: Space creativity + social climate, ORE, BMI; Model 3:
Space creativity + social climate + ORE, BMI; Model 4: Space creativity + social climate + ORE + BMI.

Table 4 presents the means, standard deviations, and correlations among variables. It shows
that the independent variables (space characteristics) are positively related to the mediating variable
(ORE) and dependent variable (BMI). Moreover, the mediator variable ORE is also positively related to
dependent variable BMI.

Table 4. Means, standard deviations, and correlations of the variables.

Variables (1) (2) (3) (4) (5) (6) (7) Mean SD

1. Size (log) 1 5.969 0.629
2 Age (squared) 0.241 ** 1 97.28 853.078
3. Industry −0.052 0.071 1 6.60 2.759
4. Space creativity 0.011 0.079 0.055 1 3.680 0.860
5. Social climate 0.087 0.093 −0.032 0.585 ** 1 3.728 0.715
6. Opportunity recognition and exploitation −0.009 0.005 −0.008 0.475 ** 0.595 ** 1 3.309 0.875
7. Business model innovation 0.092 0.080 −0.034 0.467 ** 0.459 ** 0.655 ** 1 3.273 0.955

Note: * p < 0.05; ** p < 0.01; all two-tailed tests.

4.1. Main Effect Hypotheses

To validate the main effect Hypotheses 1a and 2a, we tested our proposed model using path
analysis in MPlus 7.0. We included all possible direct paths between the space characteristics constructs
and the mediator and dependent variables, controlling for the possible influence of firm age, firm size
and industry. The results are summarized in Table 5. The direct path between space creativity and BMI
was significant, and the estimated coefficient was positive (β = 0.222, p < 0.01), thereby supporting
Hypothesis 1a. In contrast, social climate does not have a significant direct effect on BMI (β = −0.009).
Thus, Hypothesis 2a is not supported.

Table 5. Results of path analysis.

Dependent Variable Independent Variable Effect

Opportunity recognition and exploitation Space creativity 0.195 **
Social climate 0.600 ***

Business model innovation
Space creativity 0.222 **
Social climate −0.009
Opportunity recognition and exploitation 0.616 ***

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
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4.2. Mediating Effect Hypotheses

To test the mediating effect Hypothesis 1b and 2b, we estimate the mediating effects, also known
as indirect effects, of space creativity and social climate on BMI. The indirect effect of each independent
variable is the product of coefficients from regressing (1) the mediator ORE on the independent variable,
and (2) the dependent variable BMI on the mediator ORE. We used the bootstrapping approach for
mediation analysis to test for the significance of the indirect effect [85–87]. In this non-parametric
approach, the indirect effect of independent variables on the dependent variable is estimated multiple
times by resampling with replacement from the dataset. A sampling distribution is generated from
the multiple estimates and forms the basis for significance testing of the estimated indirect effect.
The bootstrapping approach has been used extensively in empirical studies in sociology, psychology,
and management research [88–90].

This approach is implemented using bootstrapping procedure in MPlus 7.0 (across 10,000 samples)
to estimate indirect effects for each of the space characteristics on the dependent variable BMI, through
the mediator variable ORE, as depicted in Table 6. Space creativity is found to have a significant
indirect effect on BMI (unstandardized indirect effect 0.120, 95% CI 0.029, 0.228) through ORE, showing
support for Hypothesis 1b. Similarly, our results suggested that social climate had a significant indirect
effect on BMI (unstandardized indirect effect 0.370, 95% CI 0.262, 0.526) through ORE, in support of
Hypothesis 2b.

Table 6. Results of mediating effect.

Relationship Effect 95% CI

Space creativity→ Opportunity recognition and exploitation→ Business model innovation 0.120 * [0.029, 0.228]
Social climate→ Opportunity recognition and exploitation→ Business model innovation 0.370 *** [0.262, 0.526]

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.

The path coefficients computed using structured equation modelling for our conceptual model
are presented in Figure 2.

Figure 2. Structural equation modeling results. Note: * p < 0.05; ** p < 0.01; *** p < 0.001.

5. Discussion

Prior studies on BMI have largely focused on the activities and outcome of BMI in general [24,25].
In contrast, our research considers the relatively understudied antecedents of BMI in the context of
firms located in coworking spaces in the innovation-driven economy Singapore. We begin to examine
the link between coworking space and BMI. Our research illuminates not just the relationship between
coworking space characteristics and BMI outcome, but also the key process that enables tenant firms to
enhance and sustain their BMI outcome at the coworking space.
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In this study, it is evident that the mere provision of coworking space is not enough to foster BMI.
The empirical results support our view that a coworking space design that encourages creativity can
drive BMI outcome. Our survey results support our hypothesized relationship between the space
creativity of coworking spaces and the BMI outcome of tenant firms (H1a). The physical design of the
space plays a role in not only encouraging creative thinking and playfulness, but also generating ideas
of higher quality, thereby helping tenant firms achieve greater levels of BMI.

We then proceed to address the key mechanisms that firms employ at the coworking space to
optimize and sustain their BMI outcome. Our empirical results support our arguments that tenant
firms’ ORE process positively mediates the relationship between the space creativity of coworking
spaces and the sustainable BMI outcome of tenant firms (H1b). As creativity is one of the key factors in
opportunity development [74], tenant firms that have internal ORE process in place are in a better
position than those that have not, to identify, evaluate and commercialize the higher-quality ideas
generated in a coworking space that is well-designed for creativity.

The internal ORE process of tenant firms is also instrumental in enabling them to harness the
power of a favorable social climate provided by the coworking space. Our findings lend support to
our postulations that tenant firms’ ORE process positively mediates the relationship between the social
climate of coworking spaces and the sustainable BMI outcome of tenant firms (H2b). A conducive social
climate in a coworking space enables tenant firms to interact with extensive network of other tenants
to provide useful social ties and knowledge, which are the key factors of opportunity development
process [74]. To maximize the benefits of a conducive social climate, tenant firms should have
established ORE process to leverage the social ties and market and technology knowledge that are
pivotal for enhancing and sustaining their BMI outcome.

We had anticipated that the social climate of the coworking space would be important to allow
tenant firms to freely exchange ideas for opportunity identification and evaluation, as well as facilitate
discussion for collaboration on idea exploitation, thereby positively impacting their innovation
performance [59,60]. Contrary to the expectations we formulated in Hypothesis 2a, the social climate is
found to have no direct effect on the sustainable BMI outcome of tenant firms. This finding could reflect
the challenges that coworking space operators face in configuring their social climate to meaningfully
support the ORE process of their tenant firms. To address this challenge, the operators should develop
greater familiarity and empathy with their tenant firms’ profiles and processes, before working closely
with their event partners to ensure their activities, such as hackathons, idea pitching sessions and
investor presentations, seamlessly address the needs, goals and opportunity development processes of
their tenant firms [91].

5.1. Policy Implications

This study has important policy implications, particularly for innovation-driven economies. First,
to improve the social climate of coworking space in support of ORE and BMI of tenant firms, the
public policymakers can play a more active role to enhance the quantity and diversity of tenant firms.
Applying the principles of co-location, collaboration and shared resources [32,33], the government
may formulate policies or programs to encourage the inshoring of foreign ventures in local coworking
space. In Singapore, for example, the government has funded the operation of several coworking
spaces (e.g., Block71 Singapore) to attract foreign ventures to use these sites as a launch pad to enter
the Southeast Asian market.

Second, in a similar way, the government can support offshoring of domestic ventures into
overseas coworking space. By supporting the construction of overseas coworking space facilities (e.g.,
Block71 San Francisco, US), the public policymakers can enable domestic ventures to use the overseas
site to make foray into foreign markets.

Third, the government can provide incentives to encourage coworking service providers to offer
a range of complementary services to meet the needs of young tenant firms to foster innovation.
Operators granting access to physical resources and office support are found to enhance the survival
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rate of the tenant firms, while those offering programs to gain access to venture capital and supply
chain network are more likely to increase investment in new ventures [1,54,92].

5.2. Managerial Implications

Our research has identified implications for management practice. First, coworking space
operators should understand that the physical design and social climate of their space can play a
bigger role than merely providing colocation for economic reasons [8]. While the tenant firms value
a conducive environment for generating and bouncing off ideas, they also demand some form of
idea protection. Further thoughts should therefore be put into the design, policies and practices of
coworking spaces, which are expected to balance between the collaboration and privacy needs of the
firms. Coworking space operators should also be mindful of increasing cost pressures as they face the
need to differentiate themselves from the growing population of coworking spaces fueled in part by
the new economic conditions [4].

Second, as MNEs partner local coworking spaces to engage innovators and entrepreneurs, it is
inevitable that differences in their culture and approaches to innovation may give rise to tension
and conflicts, thereby adversely affecting the quality of new knowledge shared and new ideas
generated [57]. To effectively leverage the partnership to achieve their objectives, the MNEs should
define and implement appropriate internal processes to guide their interactions with their coworking
space partners and the tenant firms.

Finally, even the best coworking space boasting creativity-enhancing design and favorable social
climate can be lost on a firm that has under-developed process for opportunity development. It is
therefore imperative for tenant firms to establish efficient and effective ORE process internally to
optimize the benefits of operating in a coworking space.

5.3. Limitations and Future Research

Although this research offers illuminating insights into the relationships among coworking space
characteristics, tenant firms’ ORE process and their BMI under the new economic conditions, it has
several limitations, which open up opportunities for future research.

First, we used cross-sectional data, where the results represent only a snapshot perspective of
dynamic processes. Although this limitation does not invalidate the basic logic of our argument, we
recommend future research to employ a longitudinal study design, where the dynamic phenomena
may be observed and causal relationships investigated.

Second, survey-based studies traditionally suffer from common method bias. Due to systematic
measurement error, the estimates of self-reported data could be biased [93]. To ascertain such bias, this
study adopted the guidelines of Radicic and Pugh [94], where Harmon’s one-factor test was used to
check the validity of our data with exploratory factor analysis on all the independent variables. From
our unrotated principle component factor analysis, the first unrotated factor was found to account for
only 47.4 per cent of the total variation in the other independent variables of our conceptual model,
suggesting that the common method bias is unlikely to take place.

Future studies could use more objective data (e.g., percent of sales from new products also
known as innovative sales) to measure the innovation performance of the tenant firms, as a proxy
for commercial success of innovation. Third, this study focuses on tenant firms that are already
operating in coworking spaces. Further research should find matched sample of companies that are
not located in coworking spaces so as to control for possible factors that contribute to variances in their
BMI performance.

6. Conclusions

We make at least three significant contributions to the literature on management. First, we
investigate the relatively understudied antecedents of BMI in the new economic order prevailing for
innovation-driven economies. Prior research tends to examine the activities and outcome of BMI in
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general, rather than investigating the antecedents of BMI in the context of firms located in coworking
spaces. We establish empirically that the coworking space creativity can have important effects on the
BMI of tenant firms. The physical design of the space is found to play a role in not only encouraging
creative thinking and playfulness, but also generating ideas of higher quality, thereby helping tenant
firms achieve greater levels of BMI. Our empirical results support our arguments that tenant firms’
ORE process positively mediates the relationship between the space creativity of coworking spaces
and the sustainable BMI outcome of tenant firms. This process is also found to positively mediate the
relationship between the social climate of coworking spaces and the sustainable BMI outcome of tenant
firms. Tenant firms that have internal ORE process in place are in a better position than those that have
not, to identify, evaluate and commercialize the higher-quality ideas generated in a coworking space
that is designed for creativity. To benefit from a conducive social climate, tenant firms should have
well-defined ORE process to leverage the social ties and market and technology knowledge that are
pivotal for enhancing their sustainable BMI outcome. Second, our empirical study of 258 tenant firms
across 13 coworking space operators will extend and add generalizability to the extant coworking
research. Current studies have largely focused on conceptual models and qualitative studies of the
coworking spaces, rather than quantitative research of their tenant firms. Third, we complement prior
studies on entrepreneurship by considering the tenant firms’ ORE process within the coworking space
under the conditions of the new economic order, rather than in a general environment.
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Abstract: Drawing upon human capital theory and the co-production view of business
support processes, this paper investigates the moderating effects of network involvement on
entrepreneurship-specific human capital (ESHC) that determines the tenants’ survival in an incubator.
Longitudinal data between 2006 and 2009 of 71 ventures located in an incubator in China have been
collected and analyzed. The research confirms that network involvement strengthens the influence of
entrepreneurial experience on tenants’ successful graduation, but does not impact the relationship
between entrepreneurial family background and tenants’ graduation.

Keywords: China; entrepreneurship-specific human capital; incubator; incubation services;
network involvement; tenants’ graduation

1. Introduction

In recent years, the global business landscape has undergone dramatic change. Some companies
in emerging economies like China have developed quickly and caught-up with leading foreign
companies in the global value chain. This phenomenon has attracted significant research attentions
from various perspectives, for example the government supports [1] (like subsidy [2]), foreign research
and development (R&D) spillovers [3], and so on. However, little is known about how companies from
a disadvantaged context like China can overcome challenges in the early stage of development and
survive so that they may further achieve sustainability. This paper sets out to explore this important
research theme. We focus on the entrepreneurship-specific human capital (ESHC) issue in Chinese
young companies which are still located in an incubator. Specifically, we consider the impacts of ESHC
on tenants’ survival in an incubator moderated by tenants’ network involvement.

The impact of access to networks on the tenants’ survival in an incubator presents an interesting
research topic [4]. The extant wisdom is that incubation services can be developed or orchestrated
by means of multiple accesses to a network. A network embedded in incubation services is found
to be critical to the tenants’ survival. The effects of incubation services on tenants are treated as a
binary independent variable [5]. Furthermore, in-depth case studies indicate that access to networks
is a facilitator of tenants’ growth [6,7]. Although all tenants have the same access to the network of
incubation services, it has varying effects on different tenants. The heterogeneity of tenants’ network
involvement can be an anchor to exploit the varying effects.

Sustainability 2019, 11, 2866; doi:10.3390/su11102866 www.mdpi.com/journal/sustainability65
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Human capital theory and prior studies have identified the significance of tight-coupling between
entrepreneurs’ human-capital profiles and the growth and survival of new-technology based firms
(NTBFs) [8–10]. Moreover, according to the co-production view [11], an entrepreneur is both a receiver
of incubation services and the party immediately involved in co-production with the incubator. In this
interdependent co-production dyad, the assistance that tenants have received from incubation services
is embedded in various kinds of networks, including social networks, virtual networks and so on.
The heterogeneous impacts of the same access to network in the focal incubator are an interesting
phenomenon that should be a research focus.

This paper has three research objectives. First, previous research examines either ESHC or
entrepreneurs’ network involvement. The interactions between ESHC and tenants’ graduation (TG)
have yet to be fully elucidated. In this study, we examine the influence of network involvement
on the ESHC–TG relationship. We will disclose the mediating effects of network involvement on
each component of ESHC, which determines TG. Second, existing research models treat network
involvement as a binary independent variable, and prior studies have only considered whether
network involvement is active or not in the process of incubation. Our research focuses on the effect of
network involvement in quantitative terms. Third, this paper highlights the significance mechanism
of co-production business assistance. Existing empirical works focus on tenants or the incubator
management from the theoretical perspectives of resource-based view, competence-based view, and real
option theory [12]. Our focus is the entrepreneur him/herself, especially in terms of ESHC in the
context of network involvement.

The paper proceeds as follows. In Section 2, we develop the research hypotheses through a
literature review. We review the theoretical and empirical literature relating to the impact of tenants’
ESHC on their survival. We focus on the role of network involvement on the ESHC-TG relationship.
Section 3 describes the dataset along with the econometric models and the dependent and explanatory
variables. Section 4 presents the results of the econometric estimates. In Section 5 we interpret the
results, and discuss the implications and future research.

2. Literature Review and Hypotheses

In this paper we explore the moderating effects of the tenants’ network involvement on the relation
of ESHC and tenants’ survival. In this section we develop our research hypotheses from the literature.
The research model is shown in Figure 1.

Figure 1. Research model.
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2.1. Entrepreneurship-Specific Human Capital–Tenants’ Graduation (ESHC–TG) Relationship

Human capital theory defines human capital as the stock of skills, knowledge, experience and
capabilities of individuals that are relevant for economic activity and productive uses [13]. Many
studies have explored the relationship between human capital “inputs” accumulated by entrepreneurs
and the “outputs” that include the survival of the firm. As an example, Monsson and Jørgensen
demonstrated that entrepreneurs’ human-capital profiles have a significant impact on firm performance;
entrepreneurs with more human capital or higher-quality human capital are coupled with superior
‘outputs’ [14]. This reasoning implies that ESHC is the relevant currency for TG relationships. ESHC is
a conception of multi-dimension. It encompasses entrepreneurial experience, family background in
entrepreneurship [15], and entrepreneurial competence [16] in entrepreneurship.

Entrepreneurial experience refers to the experience gained by entrepreneurs in previous
entrepreneurial practices [15]. Episodically launching a new venture may endow valuable managerial
experience, an enhanced reputation and abundant accesses to social and business assistances to
entrepreneurs. These experiences help tenants overcome different kinds of bottlenecks embedded in
the process of tenants’ growth and promote new ventures, and facilitate entrepreneurs to manage
complex information and prior knowledge [17]. Entrepreneurial experiences also have a positive effect
on the growth of NTBFs. Entrepreneurs with more entrepreneurial experience, particularly portfolio
entrepreneurs involved in multiple practice of entrepreneurship, have more diverse knowledge
and more resources to promote the tenants’ survival than inexperienced entrepreneurs [18,19].
Entrepreneurial experiences have a positive impact on harvest sale [12]. Experienced entrepreneurs
have a higher likelihood of receiving venture capital funding and receive higher venture capital
valuations. Moreover, entrepreneurial experience enables entrepreneurs to identify and pursue more
business opportunities [20]. All these findings underpin the argument that entrepreneurs with prior
entrepreneurial experience better facilitate tenants’ growth than inexperienced peers [21].

A family background in entrepreneurship means that entrepreneurs have access to stable and
trustworthy entrepreneurial assistance from their families which is a Chinese tradition. From the
perspective of social capital [22], entrepreneurial family background is associated with relationships
within a family, which is a kind of “socially-instituted” relationships. These relationships are particular
resources and benefits that can be enjoyed by family members. Entrepreneurial experience from
a family provides one source of entrepreneurial assistance that assists an entrepreneur in a range
of administrative roles. From the perspective of intergenerational influence theory which focuses
on the socialization of children, family has a vital impact on social roles and behaviors of children.
The children of entrepreneurs often have access to their parents’ workplaces from early childhood,
acquiring entrepreneurial qualifications as a byproduct of everyday interactions. Thus, parental
self-employment may serve as a mechanism which facilitates an entrepreneur to launch a new venture
by means of transmission of information, beliefs, and knowledge within a family [23,24]. A lot of
research demonstrates a tight-coupling between family background in entrepreneurship and NTBFs’
survival [25,26].

Entrepreneurial competence is the core of entrepreneurship. The classic entrepreneurial logic is that
entrepreneurs first scrutinize their own abilities and explore external environments, confirm promising
opportunities, and then develop strategies to exploit those opportunities [20,27]. Prior studies, e.g.,
Obschonka et al. demonstrated the positive relationship between entrepreneurial competence and
business opportunity identification and pursuits, which in turn affect the survival of tenants [28].

2.2. Moderating Effects of Entrepreneur’s Network Involvement

An incubator offers an entrepreneur an appropriate physical room with discount rent, financial
services, entrepreneurial mentoring, technology assistance, and network access [29]. It is the
entrepreneur’s competence of co-production with different kinds of service providers to make use of
these facilitators that lays out the process and output of entrepreneurship [30]. So the emphasis of
business incubation should be placed on entrepreneurs’ involvement rather than just location. Access
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to networks has been a primary service that is central to incubation. Although previous studies have
identified the tight-coupling between ESHC and NTBFs’ survival, the co-production theory of an
incubator manifests that the network that entrepreneurs are involved in determines the output of
their collaboration [31]. The incubation network is a kind of social network. Its nodes include the
incubator management, tenants, financial service providers, entrepreneurial mentors, and partners of
technology assistance. Distinct networks can be formed and then expanded when actors involve in
specific co-production of financial services, entrepreneurship mentoring, and technology assistance [6].
Moreover, networking infrastructure acts as the intermediary to connect the business assistance to new
startups’ growth [11]. The heterogeneous network involvement means that the ESHC derived from
incubating networks by the focal entrepreneur is heterogeneous. Thus, the entrepreneurs’ network
involvement can be treated as a moderator when we explore the effect of ESHC on TG which has not
yet been fully discussed in the literature.

2.2.1. Moderating Effects of Network Involvement on Entrepreneurial Experience

First, network involvement determines the input of entrepreneurial experience. Considering
that the network involvement is an important means by which technology start-ups exchange
entrepreneurial experience with other actors embedded in networks, we can argue that the more
extensive their network involvement, the more diverse entrepreneurial experience they can receive
from other participants. Network involvement helps new startups to access diverse entrepreneurial
experience to overcome their vulnerability. Moreover, the experience relating to different industries and
business lifecycle enables entrepreneurs to keep abreast of the coming and unpredictable bottle-neck of
entrepreneurship, for example, cash flow constraints, inexperienced management, imperfect technology,
and so on. In fact entrepreneurial experience can foster successful entrepreneurship only when such
experience can synthesize episodic experience embedded in the process of tenants’ growth [32].
Network involvement can impact the effect of entrepreneurial experience on tenants’ growth in two
ways. In one way, network involvement means all kind of communication and cooperation, from
which tenants can gain diverse entrepreneurial experience. The intensiveness and commitment of
network involvement is a determinant of the stock of entrepreneurial experiences. In another way,
network involvement enables tenants to embed in the process of “leaning by doing”. Through
network involvement they can absorb and internalize tacit knowledge gradually, so they improve their
competence in using these entrepreneurial experiences [33].

We can conclude that network involvement determines the stock of inputs of entrepreneurial
experience in the process of co-production. It also underpins the improvement of management
competence. When providers of incubation services explore partners of network involvement,
they have the initiative to co-produce with active tenants because their services are exchanged at
equal values at least, or they can even get more profitable enterprise equity as reward if they have
made the right choice to pick up potential tenants. Tenants’ extensive involvement in multiple
social and commercial networks can be a signal of tenants’ growth potential, and diverse service
providers are more willing to attach to tenants with such a signal [34]. Furthermore, the amount and
attribution of relationships determine a tenant’s capability to get tangible resource and intangible
knowledge [35], thus the tenant’s growth and successful graduation. Therefore, network involvement
leads to heterogeneous mechanism of attachment, which impacts the positive relationship between
entrepreneurial experience and TG.

Moreover, entrepreneurial experience helps tenants gain a good reputation, while a good reputation
is relevant to trust and trustworthiness between tenants and service providers [36]. According to social
capital theory, tenants’ trust and trustworthiness support them to get scarce resource and valuable
information. Thus the reputation coupling with network involvement can set heterogeneous scenes
when entrepreneurial experience promotes TG [22]. Network involvement facilitates tenants to connect
with diverse service providers, and tenants’ reputation can be dissimilated through independent paths
of multiple networks. Consequently network involvement promotes the amplification of the good
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reputation of tenants. Entrepreneurial experience facilitates tenants to be involved in multiple social
and commercial networks in which valuable resource and knowledge is embedded [4]. We postulate
the following:

Hypothesis 1 (H1): Network involvement moderates the positive relationship between entrepreneurial
experience and TG in such a way that the relationship is stronger when entrepreneurs’ network involvement is
more extensive.

2.2.2. Moderating Effects of Network Involvement on Family Background

Family background in entrepreneurship usually provides emotional support and financial
convenience. The family members develop networks of emotional communication and financial
support. The relationships embedded in those networks are characterized by trustworthiness and
intimacy [37]. Network involvement means entrepreneurs take active part in different kinds of
cooperation resulting from distinct services [38,39]. Tenants can occupy a favorable network location
by actively taking part in diverse networks [40]. According to the theory of social network, incremental
nodes and attachments embedded in an emotional communication network and financial support
networks resulting from network involvement improve tenants’ connectivity and hierarchy [41], while
a node’s connectivity and hierarchy belong to the structural dimension of social capital [22]. This
implies that network involvement has a positive impact on the structural dimension of social capital of
tenants’ emotional communication network and financial support network.

Emotional communication from an entrepreneurial family is a kind of universal emotional
support, while network involvement provides multiple points of access to emotional supports for
tenants. Emotional support is embedded in specific financial services, entrepreneurial mentoring,
and technology assistance [42]. In this case, emotional support becomes a sort of customized service
that can express a clear purpose [32]. The more extensive the tenants’ network involvement is, the more
customized orientation the emotional support is [43]. Highly customized emotional support is more
convenient to smooth away entrepreneurs’ anxieties and puzzles. It can facilitate entrepreneurs to
engage in entrepreneurship in a good mood.

A tenant’s network involvement makes an entrepreneurial family focus on only bridging the
tenant with the most matched financial service providers, i.e., acting as a “network broker” [35].
As an entrepreneurial family accompanies a tenant in the whole process of entrepreneurship, network
involvement of the tenant facilitates an entrepreneurial family to access all kind of financial service
providers. When an entrepreneurial family obtains an abundant supply of financial services from
multiple providers, the family should scrutinize those providers and pick out competent ones (ibid).

In sum, network involvement of tenants has an impact on the structural dimension of social
capital [44], and customization of emotional support from entrepreneurial family [45]. The above
suggests that the more extensive network involvement of tenants, the more the stock of structural
dimension of social capital and the higher customized emotional support the tenants can obtain. At the
same time, entrepreneurial family can play the role of “network broker” better. Therefore, we could
postulate the following:

Hypothesis 2 (H2): Network involvement moderates the positive relationship between family background
in entrepreneurship and TG in such a way that the relationship is stronger when entrepreneurs’ network
involvement is more extensive.

2.2.3. Moderating Effects of Network Involvement on Entrepreneurial Competence

In general, entrepreneurial competence refers to the ability to kindle potential investor’s interest,
and the successful access to those investments [29,46]. As tenants are located in an incubator,
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their entrepreneurial competence mainly refers to the ability to acquire tangible resource and intangible
knowledge by means of cooperation with diverse service providers. In the process of acquiring
multiple investments, tenants usually will make efforts to convince potential investors of the prospect
of technology commercialization by revealing the advantage of their core technology and plausible
enterprise operation pattern. The network involvement enables entrepreneurs to receive information
about the potential of tenant growth [47], which can attract the proactive engagements of multiple
financial service providers [48]. The readiness of service providers has an positive impact on outcomes
of co-production [11]. The proactive involvement of financial services providers promotes the tenants’
growth as well as their successful graduation.

When tenants are involved in the co-production of entrepreneurial mentoring, their entrepreneurial
competence mainly refers to ability to communicate with partners smoothly and to achieve
cooperation with partners closely. Network involvement facilitates tenants to “co-produce” with more
entrepreneurial tutors, successful entrepreneurs, and professional consulting companies. A real-time
response interface of entrepreneurial mentoring is required when there are enough service providers
for entrepreneurial mentoring. So network involvement transforms the frequency of entrepreneurial
mentoring from episodic to continual mentoring [34,49]. The continual involvement of entrepreneurial
mentoring promotes the tenants growth as well as successful graduation [11].

When we focus on technology assistance of incubation services, entrepreneurial competence refers
to ability to acquire external knowledge. Network involvement facilitates tenants to acquire more
explicit and tactic knowledge by means of cooperation with more partners who sell their technologies
or are engaged in joint R&D [50]. Incubation is an important policy tool to facilitate knowledge
transfer [51], while tenants with incremental knowledge are inclined to involve in extensive knowledge
sharing. Tenants’ extensive knowledge sharing and network involvement would evolve into mode of
dynamic incubation, which is the most powerful pattern to promote the incumbent firms growth [52].

Therefore we can confirm that network involvement stimulates the readiness of financial providers,
build a scenario of continuous entrepreneurial mentoring, and evolve into the mode of dynamic
incubation. We postulate the following:

Hypothesis 3 (H3): Network involvement moderates the positive relationship between entrepreneurial
competence and TG in such a way that the relationship is stronger when entrepreneurs’ network involvement is
more extensive.

3. Methodology

3.1. Estimation Procedure

Let T represent duration between the start event and the last event. Start event refers to the status
of firm’s location in the incubator, while the last event refers to the status of a firm’s exit, graduation or
out of research. We use days to measure the duration between the start event and last event.

T is regarded as a random variable with cumulative distribution function

P(t) = pr(T ≤ t) =
∫ t

0
f (x)dx (1)

The probability that a tenant has not graduated from incubator in the interval (0, t) is

S(t) = pr(T ≥ t) = 1− P(t) =
∫ ∞

t
f (x)dx (2)

then p(t) = P′(t) = −S′(t).
The hazard function h(t) demonstrates the instantaneous probability of graduation at time t, if the

ventures have not graduated successfully in the duration interval [0, t]. It also depicts the conditional
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likelihood that graduation occurs at duration time t, assuming that it has not occurred in the interval
[0, t].

Therefore, the hazard function h(t) is defined as

h(t) = lim
Δt→0

pr(t ≤ T < t + Δt
∣∣∣T ≥ t)

Δt
=

dP(t)
dt

1− P(t)
=

P′(t)
S(t)

=
−S′(t)
S(t)

= −[ln S(t)]′ (3)

The survival function is an estimate of probability of staying in the incubator longer than that
fixed duration.

The proportional hazards model proposed by Cox [53] was applied in this study, meaning that
the firms in the sample present hazard functions that are proportional. Then the hazard function of T

given x is specified as (1) in its continuous type version because the ratio h(t|x1)

h(t|x2)
of two firms x1 and x2

will not depend on t:
h(t
∣∣∣X) = h0(t) exp(βXT)

β = (β1, β2, . . . βm), X = (X1, X2, . . .Xm)
(4)

where:
We get baseline hazard function h0(t) if all covariates are equal to zero, while we get the estimated

hazard function h(t) if the covariates X = (X1, X2, . . .Xm) are nonzero;
X = (X1, X2, . . .Xm) is a vector of independent variables which describe various characteristics of

incubator or tenants;
β = (β1, β2, . . . βm) represents the vector of unknown parameters.
Based on (3) and (4), we obtain the predicted duration, between a starting point and the time a

graduation occurred.

S(t|X) = exp
[
−
∫ t

0
h(t, X)dt

]
= exp

[
−
∫ t

0
h0(t) exp

(
βXT
)
dt
]
= [S0(t)]

exp(βXT) (5)

Based on (4), we get

ln
h(t
∣∣∣X)

h0(t)
= βXT = β1X1 + β2X2 + . . .+ βmXm (6)

3.2. Research Setting—Wuhan Donghu Innovation Centre

The studied incubator in this paper is the Wuhan Donghu Innovation Centre (WDIC), which
was founded in 1987 as the first state-level incubator in China. Similar to other countries, in China
the development of an entrepreneurial ecosystem is a major policy tool to promote innovation
and entrepreneurship. Incubators, also called “science parks”, are an important component of this
ecosystem. The Ministry of Science and Technology (MOST) initialized the Torch Program, which
aimed to promote the formation of such an ecosystem and provide comprehensive value-added
services for the tenants. Since 1988, 1103 ventures have entered into WDIC, and more than 900 hi-tech
programs have been launched. By the end of 2010, the graduated ventures amounted to 681 in total,
and the survival rate reached approximately 75%, Moreover, in 22 years WDIC has created 66,000 jobs.
WIDC provided various incubation services to incubator firms to promote entrepreneurship and
stimulate technology transfer from academia to the front lines of industry, which has contributed to
the improvement of regional economy in global competition (see http://www.whibi.com/about/intro).

3.3. Sample and Data

According to the Regulation of Identification and Administration of Technology Business Incubator
issued by MOST in 2006, a tenant located in a Chinese incubator should graduate within 3 years
(1095 days). Accordingly we have selected the sample tenants that were in WDIC for at least three years
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from 2006 to 2009 so that we can get to know their last three statuses—exit, graduation or the end of
the study period. The duration of survey appears to be a bit conservative because tenants tended to fall
into one of three categories within 1095 days: (1) failure, i.e., the venture cannot survive and has been
eliminated; (2) the firm remains in the incubator for failing to meet the graduation qualifications; and
(3) successful graduation, i.e., the firm overcomes its nascent vulnerability and finally is competitive in
the market.

The sample consisted of 71 firms admitted to WDIC in 2006. The data were collected through
survey. We could obtain longitudinal data which depicted multiple, unequivocal status of tenants’
growth by surveying their initial “inputs” and final status i.e., “outcomes”. Thus, our sampling was
likely to disclose the determinants of new venture creation and successful graduation. At the end of
2009, 31 tenants met the qualifications for graduation, 18 were terminated from the incubation program,
and 22 remained in the incubator due to their vulnerability. Because the terminal event of successful
graduation was only observed in the first group, the other two groups consisted of right-censored data.
In addition, 4 ventures had multiple founders while other 67 firms had just one founder. Among those
4 ventures, only one founder made arbitrary decisions from a position of absolute authority. Thus, the
sample allowed us to have the accurate and convenient measurement of predictor variables that can
maintain a distance from the unclear effect of multiple founders on the dependent variables.

3.4. Measures

3.4.1. Dependent Variables

The dependent variables include the duration of location and its final status when the last event
occurred. Status is coded as 1 if the tenant graduated and 0 if the graduation time is censored or tenant
exits because of failure. Duration refers to days between a tenant’s admission to an incubator and its
graduation or exit.

3.4.2. Explainable Variables: ESHC

As mentioned above and shown in Figure 1, ESHC consists of three components: entrepreneurial
experience, family background in entrepreneurship, and entrepreneurial competence. Entrepreneurial
experience is measured by the counts that a firm founder had previously launched new ventures.
The founder is included in the counts as long as it is in the primary stages of growth, no matter the
venture is successful or not.

Family background in entrepreneurship is assessed with three questions adopted from Carr and
Sequeira [23]: does your parent currently own a business or have they ever launched a new venture?
Does your family member other than parents currently own a business or have they ever launched a
new venture? Have you ever worked in those ventures owned by family members? Family background
in entrepreneurship could be assessed by summing the time of “Yes” responses.

Entrepreneurial competence is measured using six-item scale obtained from Chandler and
Hanks [16]: (1) I am conscious of potential consumer needs accurately; (2) My time and energy focus
mainly on exploring and exploiting products or services that will meet my customer needs; (3) One
of my greatest strengths is concentrating on developing goods and services to meet customer needs;
(4) One of my prominent abilities is to make use of high-quality business opportunities; (5) I am
extremely willing to push forward this venture through to full of competition; and (6) One of my
prominent abilities is to develop novel goods and services that are technically advanced. Each item
is measured using a seven-point Likert scale ranging from 1 to 7 (1 = strongly disagree, 7 = strongly
agree). The items measuring entrepreneurial competence focus on entrepreneur’s ability to develop
products or services that can meet consumer needs. The scale has exhibited eligible internal consistency,
with a Cronbach’s alpha of 0.92. There is no increment of Cronbach’s alpha if we deleted any items.
It indicates that six items as whole are appropriate.
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3.4.3. Moderator

Network involvement is measured by a four-item scale obtained from Hughes, Ireland and
Morgan [52]: (1) We often take part in diverse business network organizations since we are admitted
to the incubator; (2) We find it is good to embed in a business network deeply; (3) We often resort
to business networks embedded in the incubator for assistance; (4) We often engage in all kinds of
networks available by means of the incubator. We assess each item by using a seven-point Likert scale.
The response scores of these items range from 1 to 7 (1 = strongly disagree, 7 = strongly agree). We can
explore network involvement of entrepreneurs by means of these items. This scale possesses excellent
internal consistency because its Cronbach’s alpha is 0.96, and there is no any increment of Cronbach’s
alpha even if the deletion of any items. It indicates that all items should be retained in the scale.

3.4.4. Control Variables

Theoretically, human capital contributes to the success of new firms. Prior research shows
that a founder’s human capital plays a vital important role for tenants’ growth and success [10,27].
According to Firkin [15], human capital consists of general human capital and specific human capital.
General human capital refers to status of formal education, prior work experience, and a range
of individual characters of entrepreneurs. Specific human capital consists of industry-specific and
entrepreneur-specific components. To assess the distinct contribution of ESHC to TG, we have
controlled general and industry-specific human capital variables in this study.

The status of formal education refers to years of education for entrepreneurs. Considering an
additional one year of formal education may have little marginal effect on start-up success, we convert
the years of formal education into three categories according to their degrees: 1 = bachelor’s degree
or less; 2 =master’s degree; 3 = doctor’s degree. The time of involving in full-time jobs previously
is used to measure work experience. It is a proper proxy to ascertain the amount of and the level of
attainment of work experience [20]. We square the number of full-time jobs to eliminate the variance.

In the literature, an entrepreneur’s age [54] and gender [55] have been used as proxies of personal
attributes of the entrepreneur. A dummy variable is a proxy for the gender of entrepreneurs. Female is
marked as a value of “0”, while male is marked a value of “1”.

Industry-specific human capital captures the founders’ prior work experience in a specific industry.
Thus, we use how many years the founders have worked in the same industry to assess industry-specific
human capital.

3.5. Uni-Dimensionality and Reliability

We use multiple-item scales to assess two independent variables—entrepreneurial competence
and entrepreneur’s network involvement. It is necessary to conduct a principal components factor
analysis (PCFA) to assess their uni-dimensionality. The result indicates that one factor explains 49.91%
and 37.45% of the original variance of these two constructs respectively, with an initial eigenvalue of
4.99 and 3.75, respectively. This implies that they are scales of uni-dimensionality.

We assess the statistical reliability of the multiple-item scales by computing Cronbach’s alpha.
Cronbach’s alpha is 0.92 for the six items of entrepreneurial competence, and 0.96 for the four items of
network involvement. Hence, the multi-item scales applied in our econometric model are reliable.

3.6. Common Method Bias

All of the items to assess the dependent, independent and control variables are included in a
single PCFA to conduct a Harman one factor test in order to make it clear whether one component can
account for most of the variance. First, there are six components with eigenvalues greater than 1.0.
Second, those six components account for 83.31% of the variance, while the largest component only
accounts for 32.31%. These evidences indicate that there is no common method bias that can affect
the results.
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4. Results

We have performed descriptive statistics on all of the firms in the population. The results are
summarized in Table 1. Table 2 presents a correlation matrix. The correlation analysis indicates that
several variables are positively correlated to one another. In order to ascertain whether there is a
serious multi-collinearity, we have analyzed the VIF (variance inflation factor) and the tolerance of
variance, and tested the eigenvalues. Since VIF < 10, Tolerance of Variance > 0.1, Eigenvalues � 0 and
the corresponding condition index < 30, there is no multi-collinearity. Table 3 presents the results
obtained from the hierarchical Cox regression models associating ESHC, incubation services and
control variables with the hazard rate of tenants’ graduation.

Table 1. Descriptive statistics.

Variables Minimum Maximum Mean Std. Deviation

Bachelor’s degree or less 0 1 0.52 0.503

Master’s degree 0 1 0.34 0.476

Doctorate degree 0 1 0.14 0.355

Work experience 0 3 1.10 0.679

Age 31 49 40.75 4.711

Gender 0 1 0.58 0.497

Industry-specific human capital 1 11 4.65 2.673

Entrepreneurial experience 0 5 1.87 1.362

Family background in entrepreneurship 0 3 1.21 0.791

Entrepreneurial competence 1.00 5.50 3.288 1.315

Network involvement 1.00 6.25 2.370 1.479
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As the base model, Model 1 includes control variables directly related to the probability of tenants’
graduation. Model 2 tests the collective impacts of ESHC components with the objective of calculating
their total contribution to the tenants’ graduation. Model 3, Model 4 and Model 5 test the interactive
effects of each components of ESHC and network involvement based on the cross-products between
the two.

The overall significance of Model 1 is assessed using overall χ2. The Chi-square statistics for
all models is significant at p < 0.001; thus, the hypothesis that all of the parameters in the model
equal to 0 is rejected. This base model for the control variables indicates that a founder’s status of
formal education and duration of prior work are not statistically significant, in line with findings by
Montgomery, Johnson and Faisal [56]. A range of entrepreneurs’ personal attributes variables, such as
an entrepreneur’s age and gender, are not statistically significant as well. In addition, our results yield
a significant finding regarding the impact of industry-specific human capital on the survival of a new
venture, lending support to studies by Ucbasaran, Westhead and Wright [20].

As demonstrated in Model 2 of Table 3, ESHC exhibits significant independent effects on the
survival of new ventures while the variables related to ESHC are all included; the regression coefficients
for ESHC are statistically significant at p < 0.05. Moreover, the -2log likelihood in Model 2 is smaller
than that of Model 1. This demonstrates the increased fit of Model 2 when ESHC components are
all included.

We have further specified the models including interactive terms. When comparing the differences
in −2log likelihood between Model 2 and Models 3, 4 and 5, the reduction in −2log likelihood indicates
superior fit for the Models 3, 4 and 5 if the interaction terms are entered. It indicates that the interactive
term included in the models contributes to the explanation.

H1 predicts the moderating effect of network involvement when we uncover the impact of
entrepreneurial experience on the probability of tenants’ graduation. The interaction of entrepreneurial
experience and network involvement is significant at the 0.05 level (Table 3, Model 3), and the interaction
of entrepreneurial competence and network involvement are significant at 0.05 level (Table 3, Model 5),
indicating that network involvement moderates the impact of entrepreneurial experience on TG as well
as the entrepreneurial competence on TG. In other words, the more extensive network involvement,
the greater the impact of entrepreneurial experience as well as entrepreneurial competence on the
probability of tenants’ graduation, lending strong support for H1 and H3.

The interaction between entrepreneurial family background and network involvement is not
significant (Table 3, Model 4). It means that a high or low level as well as positive or negative variations
of entrepreneurs’ network involvement does not affect the relationship of entrepreneurial family
background and the hazard rate of tenants’ graduation, therefore H2 is not supported.

To interpret the effect of network involvement, we have conducted cluster analysis to subdivide
the tenants by means of their relative degrees of network involvement. The final cluster solution has
created three groups of network involvement, i.e., low, medium, and high ones corresponding to the
degree of network involvement. The difference of survival curves among the three groups illustrates
the impact of varying network involvement on the survival probability of TG (Figure 2): the group
labeled as high reach the average graduation rate 43.7% after 559 days, whereas the medium-level
group fail to reach the benchmark in 613 days, and the other group are far from the benchmark till the
end of the period of location.
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Figure 2. The impact of network involvement on the survival probability of tenants’ graduation (TG).
(Note: The graduation rate is 0.437, i.e., 31 of 71 tenants graduated; un-graduation rate is 0.563).

To further interpret the interaction effects, which are statistically significant in the models, we have
plotted the regression equations for all conditions of network involvement. Figure 3a,b graphically
depict the entrepreneurial experience and TG relationship, and entrepreneurial competence and TG
relationship as moderated by network involvement, respectively.

 

Figure 3. The network involvement as a moderator of entrepreneurship-specific human capital

(ESHC)–Y relationship. (Note: The Y axes is ln h(t|X)

h0(t)
, for (ln x)′ = 1

x > 0 (x > 0), the ln x is

monotonically increasing, thus ln h(t|X)

h0(t)
and h(t|X)

h0(t)
are positively relative in a strict way, and the impact

of covariates on ln h(t|X)

h0(t)
and h(t|X)

h0(t)
should be in the same direction according to (4) and (6)).
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5. Discussion and Conclusions

5.1. Theoretical Reflections

Our research contributes to the study on ESHC and network involvement in the context of
incubators. It demonstrates that network involvement sets the baseline for the impact of ESHC on
client ventures’ graduation. Our analytical results expose the factors common in most incubators that
lead to the varying effectiveness of the network involvement.

Previous research focuses on either ESHC or network involvement of entrepreneurs but not
both, collectively and interactively. This study adds to the literature and demonstrated the impact
of network involvement on the relationship between ESHC and TG. Specifically, entrepreneurial
experience and entrepreneurial competence significantly impact ventures’ survival in the presence
of network involvement, while network involvement does not moderate the effect of family
background in entrepreneurship on TG. The plausible explanation is that entrepreneurial experience
and entrepreneurial competence are in tacit forms and are embodied in entrepreneurs themselves.
Face-to-face communication and immediate cooperation facilitate the transfer of tacit knowledge
among tenants, as well as between tenants and service providers. When entrepreneurs’ network
involvement promotes a co-production dyad, which enables entrepreneurs to pursue entrepreneurial
experience and entrepreneurial competence by themselves, tacit knowledge can be transferred among
different parties embedded in the incubating process. This explains the moderating effects of network
involvement on entrepreneurial experience and entrepreneurial competence when those two ESHC
factors facilitate tenants’ survival in incubators.

H2 on the relation of family background in entrepreneurship and network involvement is not
supported. The reason is that a Chinese entrepreneur is not accustomed to share the resource and
knowledge within his (or her) own family. As the saying goes, ‘every miller draws water to his own mill.’
Resource and knowledge obtained from Chinese family are deeply embedded in its own “GUANXI”
network, which cannot be substituted by those from incubation network [42]. Moreover, Chinese
people like to turn to their family when meeting challenges, rather than outside help. Traditional
family ties in China lead to the phenomenon that assistance from family is just close at hand. Due to the
excessive reliance on family, a Chinese entrepreneur is often reluctant to resort to incubating network;
in turn, network involvement does not strengthen the pooling of knowledge and resource from
entrepreneurial family. Moreover, the expertise and knowledge derived from entrepreneurial family is
highly customized, which in most cases cannot be used by other entrepreneurs at all. Consequently,
as we have observed, network involvement does not amplify the effect of an entrepreneurial family
background on the tenants’ graduation.

5.2. Managerial and Policy Implications

The study results have useful implications for the incubator management and policy makers
that sponsor and initiate incubation services. Incubator management should take effective measures
to assist tenants to access to networks and have network involvement so that they can make use of
knowledge and resource embedded in incubating networks proactively. Furthermore, an incubator
should strive to be ‘core node’ for the flow of resource and expertise, which may ultimately affect
tenants. The government should stimulate the ‘nodes’ to engage in networking, including entrepreneur,
incubator and other resource providers involved in co-production.

Institutionalizing the incubating network should be a priority of the incubator management in
enhancing incubation services. Network institutionalization refers to mechanisms and norms that
drive actors to take active part in formal and informal networks and contribute to cooperation practices.
On the one hand, incubator management can institutionalize formal networking through measures
like bringing external experts on site; establishing regular processes for exchanging information and
know-how across the incubator; implementing economic incentives for networking initiatives; etc. [6].
On the other hand, incubator management can institutionalize informal networking by means of
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appropriating layout of incubated firms’ physical location [57]; appealing social interaction scenes [38];
and so on.

In particular, the roles of information and communication technology (ICT) in supporting efficient
networking should be recognized [58]. In China the government has supported the construction of
nationwide ICT infrastructure and ensured the affordability and availability of Internet services
and mobile technologies to society. An incubator should leverage different ICT tools such as
socialising applications e.g., WeChat and on-line platforms like Alibaba etc. to support web-based
collaboration between tenants, and their contacts with external sources. The government can consider
building a national ICT-based incubating platform for different incubators to exchange their best
practices of offering incubation services, and for tenants in different incubators to explore broader
business opportunities.

5.3. Limitations and Future Research

In this paper we investigate the relationship between ESHC, network involvement, and tenants’
survival. We focus on the process of incubation co-production of tenants, the incubator management,
and external service providers [11] as the theoretical anchor. We have examined three ESHC
dimensions—entrepreneurial experience, family background in entrepreneurship, and entrepreneurial
competence. Further research can consider other factors, and focus on the impact of network
involvement on general human capital rather than ESHC. The conclusions of our study should
encourage future exploration on contextual variables which can impact the co-production of all of the
“inputs” embedded in the process of incubation.

Our research context is an incubator. We have considered financial services, entrepreneurial
mentoring, and technology assistance provided by an incubator to tenants when examining the
moderating effects of tenants’ network involvement on entrepreneurial competence that determines the
tenants’ survival. The ability to develop novel goods and services is a facilitator for acquiring additional
financial services, entrepreneurial mentoring, and technology assistance, which may help tenants
survive eventually. In this condition, it is assumed innovation has no direct link with the tenants’
survival. Moreover, the ability to develop novel goods and services is not the focus of this research.
As suggested by Chandler and Hanks [16], we have included it in the dimension of entrepreneurial
competence. According to Colombelli, Krafft and Vivarelli [59], innovation is a source of a “survival
premium”. Future research on tenants’ survival can include a proxy for innovation, and analyze the
impacts of tenants’ ability to develop novel goods and services separately.

Our research points directions for future research. Researchers may consider establishing a
new scale to examine the new dimensionality of network involvement, and evaluating network
involvement derived from questionnaire responses focusing on the cooperation embedded in on-line
social networks.
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Abstract: This study analyzes the factors determining the success of medical device start-ups, focusing
on the healthcare sector as the starting point of the Fourth Industrial Revolution. The government is
also working to establish a business model to revitalize medical device start-ups as a new driving
force for the economy. Accordingly, such start-ups based on innovative technologies have been
actively developed, but it seems that there is a limit to growth. We employed an analytical hierarchy
process to derive an activation strategy for medical device start-ups. A survey was administered to
experts in such start-ups, including medical device companies and venture capital firms, prospective
start-up entrepreneurs, medical device developers, and professors. A total of 18 responses were
obtained for analysis. The results revealed the following priorities for the success of medical device
start-ups: technical skills, marketability, entrepreneurial capacity, and funding. In addition, medical
device and venture capital firms were divided into separate groups and compared and analyzed.
Technical skills are considered a priority for those in the medical industry. However, entrepreneurial
skills are a priority for venture capitalists. Based on these results, we suggest measures for the success
of medical device start-ups.

Keywords: medical device industry; medical device start-ups; start-ups; success factor; Korea;
analytical hierarchy process

1. Introduction

Healthcare is increasingly important in Korea due to the improvement of living standards and
an aging population, and the service paradigm in the health and medical sectors is changing from
treatment to prevention. Accordingly, the focus is shifting to personal day-to-day care and customized
services. Moreover, with the advent of the Fourth Industrial Revolution, there is a surge in the
number of medical device start-ups that use the Internet of Things, cloud computing, big data, artificial
intelligence, mobiles, and wearable robots [1].

The medical device industry is rapidly transforming into a convergence of state-of-the-art
information and communication technologies (ICT) and healthcare. In addition, countries facing
excessive medical expenses due to an aging population are attempting to reduce the burden of
medical expenses through policy support for the medical device industry centered on healthcare.
Medical devices are made of various products, and they are becoming more complex and diversified
with the advance in technology. In addition, start-ups based on innovative technologies are being
actively advanced by the development of new-technology medical devices using IT/BT (information
technology/biotechnology) fusion technology. Global medical device companies have established
incubation centers or venture capital to foster start-ups and to promote innovation. However, Korean
medical device companies are mostly small, and the market for such devices has not yet become
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international; thus, growth is limited. Since existing companies are very small, start-ups have not been
activated because of limited investment. It is difficult for new medical devices to enter the market due
to the regulatory system. Medical devices can have a direct impact on people’s lives, and the licensing
system is complex. To launch new medical devices, the device must be approved by the Ministry of
Food and Drug Safety (MRDS). New medical technology is evaluated by the National Evidence-based
Healthcare Collaborating Agency (NECA). Benefits are evaluated by the Health Insurance Review &
Assessment Service. This process takes up to 390 days, and the government has stated that it would
shorten this to 80 days, but no full-scale implementation has yet taken place. Therefore, medical
start-ups must be invested in the licensing system for a long time, but it is difficult to prepare the
regulatory system due to the lack of professional labor. In addition, it is difficult to compete with
existing companies because it is a challenge to acquire distribution networks even if they enter the
market with permission to produce medical devices. Other difficulties such as clinical or R&D costs,
patent application, and registration also exist.

Start-ups are companies that start businesses based on cutting-edge technology. Since the
mid-2000s, start-ups have become more important in the global economy and the business environment
is changing accordingly. To survive in a rapidly changing business environment, start-ups need the
capacity for sustainable growth as well as competence in the market [2,3]. Interest in start-ups has
increased due to the global economic recession and rising unemployment. Start-ups with the right
diversity and flexibility can create a base industry and promote economic growth through competition
and innovation [4]. The number of successful start-ups is on the rise due to the start-up wave, but the
reality is that most companies fail. Changes in the domestic and overseas business environment
caused by the global financial crisis have led to fierce competition among global companies to take the
initiative, thereby causing serious damage to start-ups. The journey from idea and commercialization
is complicated and 90 percent of start-up companies struggle to enter the market. Unless they establish
core strategies tailored to the rapidly changing market conditions and respond accordingly, it can be
difficult for start-ups to enter the market upon their initial attempt.

With the recent growth of the healthcare sector influenced by the advent of the Fourth Industrial
Revolution, medical device start-ups are seeing growth in wearable devices as their main product.
Medical devices in the healthcare field enable early diagnosis of disease and can be used extensively,
from simple healthcare to treatment of serious diseases. Thus, innovative medical devices developed
by medical device start-ups will enable personalized healthcare, which will help bolster the public’s
continued health. Accordingly, the government is also extending its support to provide a basis for
start-up growth, but there seems to be a limit to the success of medical device start-ups. Medical
expenses continue to increase with age and the use of advanced medical devices helps reduce these
expenses by improving patient health. In particular, the medical device industry has been selected
by the government as a major industry to secure innovative growth engines and aims to expand its
future growth engine through the development of medical device start-ups. That is, the medical device
industry’s development will bring about economic benefits, resulting in the continued improvement
of people’s health and the securing of medical expenses [5,6]. Start-ups must build a sustainable
business model that can prosper over time. The medical device industry is intertwined with complex
stakeholders and needs to interact with understanding stakeholders. Therefore, deriving the key factors
of each stakeholder for the initial growth of medical device start-ups will lead to their sustainable
growth, which will aid Korea’s economic development [7,8]. In this study, we will seek to derive
an activation strategy for medical device start-ups based on a priority analysis using the analytical
hierarchy process (AHP), with experts as targets, to determine the success factors for medical device
start-ups [4]. The success of such start-ups through these measures will result in the promotion of
medical device start-ups based on innovative technologies, which will lead to the development of the
domestic medical device industry.
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2. Literature Review

2.1. The Start-Up Business in the New Market

Start-ups are companies that develop new products and services to create new markets in
uncertain environments. They are also defined as new businesses started by entrepreneurs that
combine ideas and resources. If these conditions are met, the company is considered a start-up
regardless of its size or shape. Thus, a company is defined as a start-up if it combines new ideas
and advanced technologies to create new markets and business opportunities. In Korea, start-ups
and venture capital firms are close to each other in concept, but there are differences between the
two. First, in terms of business activities, venture firms are new companies of whom high growth
is expected because they have a systematic organizational structure and a major focus on research
and development. By contrast, start-ups operate in smaller sizes around a common project aiming
at high risk and high returns, based on innovative ideas or advanced technology, while focusing on
commercialization. From a legal standpoint, venture capital firms are those that are provided with
policy support as they meet the conditions set out in the Special Measures for the Growth of Venture
Businesses Act. Start-ups, however, receive investment and support from venture capitalists or angel
investors, and there are no legal requirements [2].

Start-ups create new businesses in highly competitive environments and galvanize the national
economy. However, to commercialize their ideas, start-ups must allocate funds to their products based
on their growth potential. Without market analysis and experience, it is difficult to operate reliably
because the market is uncertain, and start-ups are a new form of business. Hence, for start-ups,
it is important to identify marketability, users, competitors, and suppliers based on innovative
products [9]. In Silicon Valley, US, there are over 298,800 angel investors available to make the
necessary investments in the development and success of start-up products. Korea is expanding its
investment in ICT services and biotechnology, but there are only 3984 angel investors in the country.
In the US, investment by venture companies is strengthening regarding start-ups, but this is not the
case in Korea, which is focused on growth. Therefore, in most countries other than the US, start-ups fail
in the initial phase of market entry. Hence, long-term strategy and support are needed. Korea began
supporting start-ups in 2013 with a government policy called Creating Jobs by Revitalizing Investment
in Start-ups. The government is also encouraging start-ups with a 2018 policy for financial support
and deregulation. By doing so, the government aims to ease the financial burden of start-ups and
create an environment for growth by establishing a cooperative ecosystem among start-ups [3,10].

2.2. Start-Up Businesses in the Medical Device Industry

One characteristic of medical devices is that they use interdisciplinary technologies such as
clinical medicine, electrics, electronics, mechanics, material, and optics. Recently, the medical device
market has been expanding into the new convergence sector in connection with the Fourth Industrial
Revolution, and it is seeing greater growth with the development of digital healthcare, u-health,
wearable medical devices, and so on. As medical devices directly and indirectly affect people’s
promotion of health and their securing of health rights, regulation and government approval are
needed. Hence, the government is regulating the manufacture of medical devices, the safety rules for
clinical tests, as well as the distribution and sale of such devices. In addition, as the main demand
for medical devices comes from hospitals that are conservative regarding the use of existing devices
because of safety and reliability issues, the industry has a high barrier to entry [11–13].

The medical device industry is a promising sector that will create new jobs and secure new
growth engines as the medical paradigm shifts to one that is focused on healthcare [14]. In particular,
as consumer demands for medical services are increasing rapidly, a new market is being created
through convergence of and integration with new technologies such as BT, ICT, and Nano Technology
(NT). Medical device start-ups are actively developing wearable devices that collect and manage
personal biometric information, medical mobile consultation services, information services for medical
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institutions and pharmacies, and personalized healthcare services. Such start-ups have been on the
rise in recent years, but more than half fail in the first one to three years of business [15].

The medical device industry requires much time and a large amount of investment before research
results are commercialized. Uncertainties regarding success are also very high. In Korea, researchers
that want to found a start-up have to look for support programs or investors. There is almost no
systematic support system or policy in Korea that can connect the demand for start-up companies
in the medical device industry with actual start-ups and make them successful. The medical device
industry requires the development and assessment of clinical ideas, connecting with hospitals in the
process of technological commercialization, and supporting government licensing regulations. Thus,
we need a start-up support service that includes all of these aspects [16].

2.3. Success Factors of Start-Up Businesses

For a start-up to succeed, technology-based infrastructure must be in place for the entrepreneur to
utilize. It must also secure key resources such as manpower, technology, and finance [17]. If we analyze
previous studies on the success factors of start-ups, Stuart [18] claims that the following are very likely
to be successful: companies in markets with low entry barriers and high expected growth, products
with innovative technologies, entrepreneurs with strategic marketing skills, experience, and a wide
network, and organizations where free communication is possible. Chorev [19] also claims that the
following are core success factors for high-tech start-ups: entrepreneurs skilled at market analysis and
management, strategies to achieve a competitive advantage, marketing capabilities to identify customer
needs, products wanted by the market, organizations that have expertise, financing through venture
capital, and external environment for maintaining competence. Nam [20] argues that entrepreneurial
competences such as entrepreneurs’ level of education, experience in start-ups, and preparedness for
start-ups; economic features such as financial resources and start-up investment; and circumstantial
features such as government policy and market environment lead to success. Start-up ecosystems are
created with start-up growth, recovery, and reinvestment. However, most start-ups do not achieve
results in the early stages. Entrepreneurial competence plays a key role in the start-up phase and
requires entrepreneurial commercialization, such as finding ideas and opportunities for the business,
and building a complete business model. In the early stage of the start-up, network competence is
crucial, and cooperation with external companies and corporate resources such as knowledge and
technology should be utilized. That is, the start-up preparation phase should have a foundation to
support entrepreneurship and commercialization capabilities, and in the early stage, it should be
supported by the relevant agency to reduce the likelihood of failure.

Since start-ups are based on new technology and face challenges in the journey from idea to
commercialization, they find it difficult to enter the market successfully. According to government
statistics for 2016 on the success and failure of companies, the 3-year survival rate of start-ups is
39.1%; it seems difficult for them to stay afloat [2]. Sandberg and Hoffer [21] developed an ERI model,
believing that the performance of start-ups is related to the structure of resources and industries as
well as the characteristics of entrepreneurs. Thus, in the ERI model, the founders, resources, and the
industrial environment influence the performance of a start-up. In particular, the performance of
start-ups is influenced by the characteristics of entrepreneurs as well as the company’s structure and
strategy [21]. Han [22] developed the ERIS model by adding a strategic factor to the ERI model.
The ERIS model indicates that the performance of start-ups consists of the interaction between
entrepreneurs, resources, industrial environments, and strategic factors. Entrepreneurs need to use
their capabilities to manage risks and build management systems in the process of commercializing
start-ups. Resources are an important factor in start-up success. The source of competitive advantage
for a product or service depends on the level of resources held by the company. In the case of start-ups,
they should be able to mobilize resources that contribute to creating capabilities that are difficult to
imitate. The industrial environment can be viewed in terms of industrial growth rate, market size,
and competition intensity since the industrial structure determines the intensity of competition and
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the profitability of the industry. In establishing strategies, the entrepreneur can identify whether the
product will create a competitive advantage and whether such an advantage will be sustainable [22].
The ERIS model is shown in Figure 1.

Figure 1. ERIS Model [18].

2.4. Research Purpose

The research purpose of this study is twofold.
First, we wish to derive the priority of medical device start-up success factors. This will help

medical device start-ups that lack experience and resources to enter the market smoothly, and create
new businesses in a highly competitive environment to galvanize the national economy.

Second, based on these priorities, we will present strategies for activating medical device start-ups
that contribute to continuous health promotion. The sustainable operation of medical device start-ups
will realize the public value possessed by the medical device, enhance the safety of the public,
and reduce the medical burden of the patient.

3. Method

3.1. Analytic Hierarchy Process

An AHP analysis was conducted to derive the success factors of medical device start-ups.
The AHP method, developed by Saaty [23], is a method for ranking various factors and distinguishing
the important ones. It views the problem to be addressed as a structure consisting of several hierarchies,
analyzes them, and decides their relative priority. The AHP is useful for solving complex problems
and is primarily used to solve unstructured problems in areas such as politics, economics, society,
and management [24]. The AHP method derives the factors that make up the decision-making
hierarchy by conducting pairwise comparison on a 9-point scale. If the evaluator’s consistency ratio
(CR) is less than 0.1, it is considered logical and reliable [16,25].

If the consistency ratio is less than 10%, the pairwise comparison matrix is consistent. If the CR
value is less than 0.1, the pairwise comparison is considered to have a reasonable consistency [26–30].

An AHP analysis enables decision-making through the integration of qualitative and quantitative
factors, and it is possible to measure or prioritize relative importance even with the participation of
only very few experts. It is useful because it can be used both publicly and privately. On the other
hand, it is not easy to recruit experts who can participate, and if the logic consistency is not secured,
the research results become meaningless. In addition, there is a limitation in that the number of layers
that can be measured is limited, and logical consistency decreases when the number of measurement
elements increases [31,32].

Park and Kim (2011) conducted AHP analysis of 10 medical industry experts in the Wonju Medical
Device Cluster to present a credit evaluation model for medical industry venture firms [33]. Lee (2018)
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conducted AHP analysis of 18 medical device industry experts to elucidate the key strategies and
direction of the medical device industry [12]. Dhochak and Sharma (2016) used the AHP method to
prioritize the factors that influence the investment decisions of venture capitalists. AHP analysis was
conducted on 20 venture capital experts. The major factors influencing investment decisions were
entrepreneurial characteristics, profitability, and market size [34]. Vanhala and Kasurinen (2014) used
AHP analysis to rank the key elements of the business model of computer game start-ups. To this end,
a survey of nine experts on computer games were interviewed and the key factors were human capital,
marketing, and partners [35]. AHP analysis is applied not only to the medical device industry but
also to the research for establishing the start-ups business model and is used to derive the relative
importance of evaluation items in various fields. When we examine previous studies using AHP
analysis, we can obtain valid results even when at least 10 experts participate. In particular, the higher
the consistency among experts, the smaller the magnitude that is not related to the internal validity
and reliability. Therefore, the sample number of this study is similar to that of the previous study,
meaning that at least the minimum value is secured, and the consistency ratio of each factor is within
0.1, which is considered to be logical consistency [36–38].

3.2. Research Framework and Variables

Kim’s [3] Critical Success Factors of a Design Start-up Business was used as the main criteria for
the success of medical device start-ups. The AHP analysis was conducted based on entrepreneurship,
innovation, technology, and capital environment as success factors for design venture capital firms;
the results indicated that continuous investment and commercialization of ideas are important for
the success of design start-ups. In addition, entrepreneurial capacity is also important to maintain
the technological and capital environment. Frank [39] argued that ICT start-ups require critical
growth factors of capital size and marketable technology to succeed. Based on these, the following
were derived as success factors for medical device start-ups: entrepreneurial skills, technical skills,
marketability, and funds. The definition of each factor is as follows. Entrepreneurial skills are defined
as the entrepreneurial experience, education, skills, and knowledge needed to successfully lead medical
device start-ups, and ability to communicate with the outside world. Technical skills are defined as
technology and products that can make a medical device start-up successful. Marketability is defined
as the market orientation of medical device start-ups with high professionalism. Finally, funds are
defined as the ability of medical device start-ups to generate profits in the medical device market.

First, according to Tutar [40], a company’s strategic market orientation and aggressive innovation
orientation, as subcategories of entrepreneurs’ capabilities, play an important role in business
performance, and corporate culture has an impact on organizational performance. Based on these,
corporate culture, as a comprehensive concept of innovation and market orientation, was derived.
In addition, network utilization was derived based on Tur-Porcar’s [41] argument that building
relationships between people and the environment is important for the sustainable development
of businesses. Diamonto [42] argues that the founder’s career, expertise, and experience enhance
ability to cope with new technologies or the environment when doing business. Since the medical
device industry is heavily influenced by regulations, competitive advantage can be achieved through
the manager’s experience in starting businesses and market analysis skills. Founders who have
experience in medical device start-ups can have a positive impact on start-up success due to the
interaction of product innovation and the ability to utilize market information. Gelderen [43] found that,
in terms of success and risk factors, entrepreneurial competence, organizational culture, and corporate
surroundings influence the success of venture companies in the pre-start-up phase. Accordingly,
start-up experience, market analysis skills, organizational culture, and network utilization were
derived as subcategories of entrepreneurial competences. Second, with regard to the subcategory
of technological capacities, Lee [2] identified research and development, innovative technology,
and patent holding as factors that determine early market advance of medical devices in a study
of the success factors in the initial success of a start-up. Sohn [44] states that in the case of latecomers
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like Korea, an increase in R&D investment influences the financial performance of a company. He also
argues that improving employees’ expertise is a way to strengthen corporate capabilities. In particular,
the medical device industry is dependent on capital and technology and it takes three to five years
for a product to be developed and manufactured, resulting in a long payback period. In addition,
as individual products have small markets and a short product cycle, continuous investment in R&D is
necessary. Based on these arguments, the following were factors derived: technology innovativeness,
R&D facilities and infrastructure, patent retention, and securement of a professional workforce. Third,
as a subcategory of marketability, Chesbrough [45] identified the business model as more important
than original ideas or R&D for new technology. He noted that if significant financial resources are
invested to develop a product that is found to be unmarketable or is delivered to customers through
the wrong channel, then the company’s profit will be poor. Hyytinen [46] asks does innovativeness
reduce start-up survival rates? For the entrepreneurial enterprise to survive, market performance
products should have profitability. Furthermore, product competitiveness may help maintain start-up
companies lacking capital. Korea’s medical device market has a very weak competitive structure
compared to the US, Europe, and Japan, where global companies are located. Therefore, for a medical
device start-up to be successful, profitability should be created based on product competitiveness.
In addition, it is necessary to increase the market size of products by using marketing skills to create
a new distribution channel of the medical device market. Based on this, the following factors were
derived: the product’s market size, product competitiveness, product profitability, and marketing
and sales skills. Fourth, as a subcategory of finance, Kohler [47] argues that investment of capital,
improved reliability through strategic partnerships, and distribution network support for increasing
market accessibility are being implemented to revitalize start-up companies. Park [33] developed
an evaluation model for medical venture businesses using the AHP, that author presents a credit rating
model for medical venture firms. The top indicators of financial factors are profitability, fundraising
ability, and safety. The top indicators of nonfinancial factors are technical, business, and reliability.
In addition, securing the capital of venture companies is crucial for securing initial capital, since it can
help achieve stable management. Medical device start-ups that are based on innovative technologies
require a lot of capital because they need to demonstrate the safety and effectiveness of technology
through clinical trials. In addition, due to the nature of the medical device industry, it takes about
three to five years from the development to the production of products, and hence, the long payback
period, which requires funding capacity. Based on these, the following factors were derived: initial
capital, funding capacity, available funds, and potential profit growth. The main factors for the AHP
analysis are shown in Figure 2, and the selection criteria of each factor are shown in Table 1.

 
Figure 2. Research framework.
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Table 1. Evaluation items and criteria for medical device start-up success.

Area Item Selection Criteria
Related

References

Entrepreneurial
skills

Start-up experience Founder’s career, academic background, expertise

[3,40–43]
Market analysis skills Market-based business model
Organizational culture Flexible corporate culture and innovation orientation
Network utilization Cooperation with industry stakeholders

Technical skills

Technology innovativeness Originality of new technology

[2,3,44]
R&D facilities and infrastructure Facilities and infrastructure for R & D
Patent retention Efforts for intellectual property and technology patents
Securement of a professional workforce Secure workforce for R & D

Marketability

Product’s market size Market formation status of products

[3,45,46]
Product competitiveness Competitiveness of products
Product profitability Market competition situation and profit prospect
Marketing and sales skills Market expansion through marketing

Funds

Initial capital Financial stability using venture capital

[3,33,47]
Funding capacity Financing for business expansion
Available funds Availability of corporate funds
Potential growth of profit Profit-making ability through product selling

3.3. Research Process

A previous study that analyzed start-ups’ success factors was reviewed to conduct the AHP
analysis. Major issues were derived based on opinions of experts from medical device and venture
capital firms. First, we selected the main factors and defined each factor through the analysis
of previous research that derived start-up success factors. Next, we selected three medical and
entrepreneurial venture capital experts and examined whether the extracted factors influenced
the success of medical device start-ups. This was done from 24 September 2018 to 3 October
2018, and a consensus was reached on the criteria for success in medical device start-ups. Finally,
a questionnaire survey was prepared using literature reviews and brainstorming each of the factors
identified by the experts. The survey focused on experts in medical device start-ups, including
medical device companies and venture capital firms, prospective start-up founders, medical device
developers, and professors. In the case of medical device companies, surveys were conducted mainly
on entrepreneurs working in these companies or start-ups. In the case of medical device start-ups,
there is often no distinction between management and employees in small-sized companies. Venture
capital was targeted at companies with experience in investing in start-up medical devices. For start-up
candidates and medical device developers, medical devices were developed to target those who were
developing medical devices or who were developing medical devices with the goal of starting their
own businesses. Professors and experts selected people working on promoting the medical device
industry as research subjects. A total of 30 questionnaires were distributed through the selected
research targets (Table A1). A total of 18 valid responses were obtained from an online and offline
survey. The survey period was from 29 October 2018 to 19 November 2018.

3.4. Data Collection

The AHP analysis in this study was conducted using DRESS 1.7.00, which is a solution designed
for the AHP. A total of 18 valid responses were obtained from medical device start-up experts. The AHP
result was judged to be reliable as the CR was less than 0.1. First, demographic characteristics indicate
that men account for the majority. In terms of job category, more than half worked in medical device
companies and held a diverse range of responsibilities. Professors were divided into other categories
because they do not work for a medical device company and do not have any responsibilities (Table 2).
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Table 2. Demographic information.

Characteristics Frequency Ratio (%)

Gender
Male 14 77.8
Female 4 22.2

Age (years)

30s 1 5.6
40s 9 50.0
50s 7 38.9
Over 60s 1 5.6

Work experience in the related field

Under 5 years 4 22.2
5–10 years 2 11.1
10–20 years 7 38.9
Over 20 years 5 27.8

Occupation

Medical device company 10 55.6
Venture capital 2 11.1
Professor 2 11.1
Others 4 22.2

Assigned task

Management 6 33.3
licensing 6 33.3
Marketing/Sales 1 5.6
R&D 1 5.6
Funding and investment 2 11.1
etc. 2 11.1

4. Results

4.1. Comparing Success Factors

To derive the importance through the AHP analysis, we conducted a pairwise comparison of the
top and sub-items and selected their importance and priority. Next, the importance and the priority
of the sub-item were obtained through the conducting pairwise comparison of the items, and the
importance and priority of the items were selected. Priority was derived based on entrepreneurial skills,
technical skills, marketability, and funds, which are the main criteria for success factors in medical
device start-ups. The following results were obtained: technical skills (0.38), marketability (0.29),
entrepreneurial skills (0.22), and funds (0.11). Based on this, it can be said that to be successful, it is
necessary for start-ups to commercialize a marketable medical device based on innovative technology.

Next, priorities were derived based on subcategories of success factors. The priorities for the
subcategory of entrepreneurial skills were market analysis skills (0.33), network utilization (0.30),
entrepreneurship experience (0.26), and organizational culture (0.11). Priorities in the subcategory
of technical skills were securement of a professional workforce (0.44), technological innovativeness
(0.27), patent retention (0.15), and R&D facilities and infrastructure (0.13). Priorities in the subcategory
of marketability were marketing and sales skills (0.39), product competitiveness (0.32), product
profitability (0.18), and product market size (0.11). Finally, priorities in the subcategory of funds were
revenue growth potential (0.34), available capital (0.30), funding capacity (0.25), and initial capital
(0.11). The results are shown below (Table 3).
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Table 3. Analysis of medical device start-up success factors.

Top Item
Factor Weights

Subitem
Factor Weights

Importance Priority Importance Priority CR

Entrepreneurial
skills

0.22 3

Start-up experience 0.26 3

0.03
Market analysis skills 0.33 1
Organizational culture 0.11 4
Network utilization 0.30 2

Technical skills 0.38 1

Technology innovativeness 0.27 2

0.02
R&D facilities and infrastructure 0.13 4
Patent retention 0.15 3
Securement of a professional workforce 0.44 1

Marketability 0.29 2

Product’s market size 0.11 4

0.03
Product competitiveness 0.32 2
Product profitability 0.18 3
Marketing and sales skills 0.39 1

Funds 0.11 4

Initial capital 0.11 4

0.05
Funding capacity 0.25 3
Available funds 0.30 2
Potential growth of profit 0.34 1

Total 1.0 4.0

4.2. Comparative Analysis of Major Factors by Job

The major criteria for success factors were determined separately for employees in medical device
companies and those in venture capital firms, which were then compared and analyzed. Therefore,
we excluded professors from the analysis because they are not directly engaged or do not invest in
medical device companies. In the case of those working in the medical device industry, the success
factors of start-up companies were technical skills (0.45), marketability (0.30), entrepreneurial skills
(0.15), and funds (0.09). For venture capital firms, however, it was entrepreneurial skills (0.34), technical
skills (0.29), marketability (0.24), and funds (0.13). Medical device start-ups are increasingly focusing
on healthcare. Healthcare is a convergence industry to which ICT-based technologies are mainly
applied. Since, in the case of medical device start-ups, competitive advantage must be gained through
ICT convergence by securing technology, technical skill was seen as a key success factor. On the
other hand, experience and expertise play a leading role in commercialization based on innovation.
Since experience with start-ups predicts a company’s financial performance and improves its business
performance, venture capital firms that raise funds view entrepreneurial skills as the key factor in the
success of medical device start-ups [48] (Table 4).

Table 4. Analysis of key factors.

Top Item

Weights of Factors

Medical Device Company Venture Capital Firm

Importance Priority CR Importance Priority CR

Entrepreneurial skills 0.15 3

0.03

0.34 1

0.08
Technical skills 0.45 1 0.29 2
Marketability 0.30 2 0.24 3

Funds 0.09 4 0.13 4
Total 1.0 1.0

4.3. Comparative Analysis of Start-Up Success Factors by Job

Subcategories of success factors for medical device start-ups were divided into those for medical
device companies and those for venture capital firms. For the former group, the priorities in the
subcategories for entrepreneurial skills were network utilization (0.37), market analysis skills (0.35),
entrepreneurship experience (0.21), and organizational culture (0.07). In the case of technical skills,

93



Sustainability 2019, 11, 1948

the following were identified: securing experts (0.48), technology innovativeness (0.27), patent retention
(0.13), and R&D facilities and infrastructure (0.12). The priorities for marketability were arranged as
follows: marketing and sales skills (0.37), product competitiveness (0.36), product profitability (0.17),
and product market size (0.10). Finally, in the case of funds, profit growth potential (0.35), funding
capacity (0.30), available capital (0.24), and initial capital (0.10) were identified as priorities. Next,
for venture capital firms, entrepreneurship experience (0.31), market analysis skills (0.28), network
utilization (0.22), and organizational culture (0.19) were identified as priorities in the subcategory
of entrepreneurial skills. In the case of technical skills, the following priorities were identified:
securing experts (0.41), technology innovativeness (0.28), patent retention (0.18), and R&D facilities and
infrastructure (0.14). The priorities for marketability were marketing and sales skills (0.40), product
competitiveness (0.27), product profitability (0.18), and product market size (0.14). Finally, in the case
of funds, profit growth potential (0.31), funding capacity (0.31), available capital (0.26), and initial
capital (0.12) were identified as priorities.

Both groups (medical device companies and venture capital firms) showed agreement on
the following subcategories: technical skills, marketability, and funds; however, their view of
entrepreneurial skills as a priority for the success of medical device start-ups differed. Medical
device companies considered network utilization a priority among the subcategories of entrepreneurial
skills. This appears to be because the ecosystem of medical devices consists of a variety of stakeholders,
and experts in each field must work together to meet the needs of stakeholders for new products to
enter the market quickly. Venture capital firms, in contrast, considered entrepreneurship experience
a priority among the subcategories of entrepreneurial capacities. This seems to be because venture
capital firms consider the future potential of the company they are investing in, and the expertise and
experience of the entrepreneur play a key role in their decision to invest funds [49] (Table 5).

Table 5. Analysis of medical device start-up success factors.

Top Item Subitem

Weights of Factor

Medical Device Company Venture Capital Firm

Importance Priority Importance Priority

Entrepreneurial
skills

Start-up experience 0.21 3 0.31 1
Market analysis skills 0.35 2 0.28 2
Organizational culture 0.07 4 0.19 4
Network utilization 0.37 1 0.22 3

Technical skills

Technology innovativeness 0.27 2 0.28 2
R&D facilities and infrastructure 0.12 4 0.14 4
Patent retention 0.13 3 0.18 3
Securement of a professional workforce 0.48 1 0.41 1

Marketability

Product’s market size 0.10 4 0.14 4
Product competitiveness 0.36 2 0.27 2
Product Profitability 0.17 3 0.18 3
Marketing and sales skills 0.37 1 0.40 1

Funds

Initial capital 0.10 4 0.12 4
Funding capacity 0.24 3 0.26 3
Available funds 0.30 2 0.31 1
Potential growth of profit 0.35 1 0.31 1

Total 4.0 4.0

5. Discussion

As of 2017, Korea’s medical device market was worth 6.2 trillion won, accounting for 1.7 percent
of the world market and ranking ninth globally. However, since imports account for 63.8 percent,
the market competitiveness of Korean products is considered low [50]. As the medical device industry
has a high value-added rate and a job creation effect, the activation of medical device start-ups
based on innovative technologies is expected to lead to job creation. In this study, an AHP analysis
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was conducted to derive the success factors of medical device start-ups. The results indicated that
the main criteria for the success factors were technical skills, marketability, entrepreneurial skills,
and funds. Priorities in the subcategories of the major criteria were market analysis skills, network
utilization, entrepreneurship experience, and organizational culture. In the case of marketability,
marketing and sales skills, product competitiveness, product profitability, and product market size
were identified as priorities. Market analysis skills, network utilization, entrepreneurship experience,
and organizational culture were identified as priorities for entrepreneurial skills. For funds, profit
growth potential, available capital, funding capacity, and initial capital were identified. Based on these
results, we propose the following measures for the success of medical device start-ups:

First, there must be a professional workforce for developing innovative technology. A start-up is
a company based on new ideas and technologies. Securing innovative technologies therefore creates
a constant competitive advantage. Since medical devices converge with other fields, and because this
leads to increased competition in the industry, they need to be better equipped than competitors in
other fields. To do so, they need to maintain a competitive edge through technical development by
securing an expert workforce. The increasing demand for improved quality of medical devices is
increasing the number of medical device start-ups that combine ideas and IT technologies. However,
the steady growth of such start-ups is proving to be a challenge due to the lack of experts in medical
device R&D, licensing, quality management, and clinical testing. Medical device start-ups need to have
products that are more refined than those in other industries. They can succeed in commercialization
only when funding and licensing are available and when they understand the needs of medical
staff, who are their major customers. It is essential to plan for marketability assessments, clinical
tests, licenses, and salaries. In this process, securing skilled professionals with expertise in each
field is essential. To this end, field-oriented workforce development should be carried out in the
medical device industry by introducing graduate schools geared toward the medical device industry.
Currently, a graduate school that specializes in the medical device industry is operating in Korea
to impart interdisciplinary knowledge of convergence and work experience to mid-level managers.
However, a degree program is needed to train high-quality human resources by balancing learning,
industry, and employment. Accordingly, training core leaders in the medical device industry through
a specialized graduate school is expected to revitalize medical device start-ups.

Second, we need to expand the marketability of products with marketing that identifies customer
needs. Byun (2017) conducted a weighted analysis of the key elements of strategies for each phase
of medical device commercialization and found that users, hospitals and buyers, pricing factors,
and product differentiation strategies during the commercialization phase were highly weighted.
He also states that when selecting products, they should be chosen not based on entrepreneurs’
preferences but on the needs of the market and stakeholders [51]. Since medical devices take a long
time from technology development to clinical testing, licensing, insurance registration, and distribution,
they require a sustained strategy to enter the market. Furthermore, since ideas alone are insufficient
for start-up success, it is necessary to accurately identify major customers and needs during the R&D
process. The primary consumer of medical devices is the hospital or doctor. Therefore, it is important
to know who the product users are, whether the product is helping to treat patients, and if there is
a demand. Whether the product has better technical capacities than existing products should also
be considered [52]. Safety and reliability are considered first because medical devices directly affect
people’s health and well-being, which is why market consumers tend to continue to use popular
products. There is a high preference for global corporate products that remain competitive, and this
leads to high barriers to entry. In addition, price elasticity is low, and awareness of the product and
brand power are very important. Thus, when entering the market, medical device start-ups should
develop strategies that consider the purchase history, price, and willingness to purchase existing
products existing products for their target customers.

Third, the company should enhance its entrepreneurial skills to commercialize the product
through market analysis. Unlike the ecosystem of general start-ups, there are a large number of
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stakeholders in the ecosystem of medical device start-ups, such as regulators, the government,
businesses, patients, hospitals, and venture capital firms. Thus, medical device start-ups require
a streamlined process for managing stakeholders during the initial market entry phase. For medical
devices to enter the market, they need to undergo procedures such as approval screening by the
Ministry of Food and Drug Safety and registering for insurance at the Health Insurance Review and
Assessment Service. Therefore, it is essential for medical device start-ups to perform market analyses
such as analysis of similar products, status of use, and life cycle. They also need to go obtain approval
from the Ministry of Food and Drug Safety, and determine, when registering for insurance, whether
they are subject to assessment for new medical technology. To enter the market, medical device
start-ups should include strategies for market analysis, licensing, and salary. Accordingly, if medical
device start-ups are to enter the market quickly, entrepreneurs must have expertise in the entire life
cycle of medical devices. Currently, the medical device comprehensive support center supports early
start-up companies. However, it is composed of a one-time consultation focusing on regulation and is
not particularly effective. Therefore, we need to ascertain consultation outcomes and provide practical
support that is linked to the relevant department’s approval process for market entry.

In addition, to enhance entrepreneurial skills, educational courses on the medical device
industry are needed. Currently, the National Institute of Medical Device Safety provides practical
skill-reinforcement courses. However, as these courses are offered only twice a year, it is necessary to
extend the training period. By extending these courses, we will be able to reinforce entrepreneurial
skills and increase the success rate of medical device start-ups. Advances in medical device start-ups
based on innovative technologies will play a positive role in creating jobs and corporate structures in
Korea. In particular, since medical device start-ups need connections with hospitals and support related
to government licensing regulations when conceiving and assessing clinical ideas and commercializing,
we need a comprehensive start-up support service. To this end, we need to build a medical device
start-up platform linking start-up companies with government and regulatory agencies. The active
market entry of medical device start-ups based on innovative technologies will lead to the advancement
of medical technology and will ultimately improve people’s health.

6. Conclusions

This study derived the success factors of medical device start-ups through an AHP analysis.
These findings are likely to help medical device start-ups that have difficulty entering the market.
Medical devices are heavily regulated given their potential impacts on human health/life. It is also
difficult to launch start-ups if policy support is not provided. Therefore, based on the aforementioned
discussion, the following policy efforts are necessary. First, a graduate school for the medical device
industry should be introduced to secure skilled professionals. The global health market is growing 5.2
percent annually, from 10 trillion dollars in 2017 to an estimated 12.3 trillion dollars in 2021. In addition,
the number of jobs in the health industry is expected to increase 3.5 percent to 860,000, including
an increase of 2800 in the medical device sector. However, Korean medical device start-ups, which are
small in size compared to those in other developed countries, lack the capacity to invest in private
R&D, and the institutional basis for promoting new industry fusion is weak. As a result, it is difficult
to secure skilled professionals. Therefore, with the introduction of a graduate school for the medical
device industry, it is expected that the professionalization of the Korean medical device start-up
business and demand for labor will be achieved by fostering pre-emptive and customized medical
device specialists. The introduction of the graduate school will contribute to rapid market growth by
strengthening the site-centered human resource development function by providing advanced and
diversified programs.

Second, support for the development of hospital-enterprise-linked medical devices technology
should be expanded to increase marketability. If hospitals, which are a major consumer of medical
devices, establish a cooperative system in which clinicians and consultants participate in the
development of medical devices, the reliability of medical device start-up products will be enhanced.
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Since such products are newly developed medical equipment, the scientific and clinical grounds
are insufficient and the use rate in Korean medical institutions is low. Therefore, if the ideas and
clinical experience of a hospital are linked to the research and development of a company, a medical
device that meets customer needs will be developed. This will ensure marketability and reliability of
medical device start-up products. Third, it is necessary to conduct intensive consulting for companies
to commercialize medical device products. To this end, it should strengthen initial medical device
start-up support in cooperation with the Bio-health Innovation Start-up Center. It is necessary to
conduct basic training for the medical device industry by holding a briefing session for start-ups,
and to concentrate consultation on practical details after deriving the difficulties faced by start-ups.

The limitations of this study are as follows: In the case of medical device companies, no distinction
has been made between the employees of existing companies and start-ups. Medical device companies
comprise various types, including those that began as start-ups and succeeded, and foreign medical
device companies distributing global medical device products. Therefore, the success factors of
medical device start-ups will be different according to the characteristics of medical device companies.
In future research, it is necessary to classify and analyze the employees of medical device companies.
In addition, the size of the sample as a whole is small, and job distribution of respondents is focused
on the employees of medical device companies. Thus, it will be possible to make more objective
conclusions in future research if we enlarge the sample size and job distribution is appropriately
distributed and analyzed.
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Appendix A

Table A1. Questionnaire Sample. Here are five areas on the key factors for medical device start-up
success. Please mark (

√
) to indicate their degree of importance.

Item (A)

A Is Important
1

B Is Important
Item (B)

9 8 7 6 5 4 3 2 2 3 4 5 6 7 8 9

Entrepreneurial skills Technical skills
Entrepreneurial skills Marketability
Entrepreneurial skills Funds

Technical skills Marketability
Technical skills Funds
Marketability Funds

Note: 1: equal, 3: low importance, 5: important, 7: very important, 9: extremely important.
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Abstract: There has been increased interest over recent years in socially responsible human resource
management (SRHRM) oriented at developing good relations with employees as a function fostering
sustainable organization-building. This is a consequence of our awareness of the fact that employees
and personnel processes play a vital role in translating the policy of sustainable development into
practice. The objective of this research has been to diagnose the activity of young Polish enterprises
in the area of SRHRM as an important corporate social responsibility (CSR) component and to assess
relations between SRHRM practices and the sustainable development of organizations. The studies
conducted on a representative sample of 150 entities demonstrate both the scope of SRHRM practical
implementation and the fields which have disparity in this respect. It has been determined that
SRHRM practices are quite frequently adopted by young Polish enterprises. Research has shown
that there is a correlation between the assessment of the relationship of SRHRM practices with the
sustainable development of organizations and their practical implementation. It has been established
that the higher the assessment of the strength of the relations of a given practice, the more often it is
implemented in the enterprises studied. Simultaneously, the research has demonstrated a low level
of maturity with respect to SRHRM implementation, as evidenced by the adoption of basic practices.

Keywords: sustainability development; corporate social responsibility; sustainable enterprises;
young companies; socially responsible human resource management

1. Introduction

In contemporary knowledge economies, one of the crucial elements determining an organization’s
ability to create added value, and hence its long-term competitiveness, is skillful interaction with one’s
surroundings [1]. What is expected from today’s businesses, however, is not only for them to generate
profits but also to limit and reduce their negative impact on the environment and to address threats to
our civilization [2]. In response to higher global social awareness as well as the sensitivity of interested
parties, the number of organizations which have based their strategies on sustainable development
principles is growing [3].

Sustainable development is a present-day idea of civilizational development, born out of the
necessity to mitigate and counteract the adverse impacts of economic growth. It is the kind of
development that aims to satisfy the needs of present generations while preserving the ability of
future generations to meet their own aspirations [4]. Its mechanism is built around the pursuit of three
primary goals [5–8]:

(1) Ecological—which involves a reduction of environmental degradation;
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(2) Economic—expressed by satisfying basic material human needs with the application of
technology and techniques which do not destroy the environment;

(3) Social—which assumes the maintenance of a social minimum (eradication of hunger and poverty),
health protection, development of human spiritual sphere (culture), safety and education.

A consideration of the above mentioned three categories of objectives is referred to as the
“triple-bottom line” [9]. The concept highlights that social, economic and environmental goals are
interrelated and mutually reinforcing [10].

Therefore, the idea of sustainable development has three characteristic features: sustainability,
durability and self-sustainability. Sustainability involves the need to maintain a balance between
developmental needs and the need to protect the environment. Durability requires the provision
of access to environmental resources. Self-sustainability draws attention to the interdependence of
economic, environmental and social factors in the stimulation of a long-term economic growth [11].

The application of the principles of sustainable development entails profound consequences at the
microeconomic level. For the idea to be implemented and to assess its effectiveness, business entities
need to account not only for economic aspects but also for social and environmental criteria [12].
Consequently, this means support should be provided to organizations which are socially responsible,
environmentally friendly and which promote economically valuable solutions as part of their business
activities [13]. A tool that fosters sustainable organization-building is the concept of CSR.

CSR refers to a firm fulfilling its legal, economic, ethical, and philanthropic responsibilities to
society [14]. The ISO 26000 standard (International Organization for Standardization) defining social
responsibility as the responsibility of an organisation for the impact of its decisions and activities
on society and the environment, through transparent and ethical behaviour which contributes to
sustainable development, including the health and well-being of society [10]. Hart defines CSR as
“the company’s considerations of and response to issues above the narrow economic, technical and
legal requirements of the company to accomplish social and environmental benefits alongside with the
traditional economic benefits which the company seeks to achieve” [15].

CSR is a set of activities which serves the implementation of the sustainable development strategy
at the microeconomic level [1]. It is a business model based on the development of long-term relations
with all participants of the socio-economic system, having regard for their diversity and developmental
needs. Thus, CSR stands for a rejection of the strategy oriented purely towards the interests of the
owner of the capital [1]. According to this concept, the objective of an enterprise is to create value for
all stakeholders, which allows sustainable development and encourages the ongoing involvement
of social partners [16]. It is reflected by the voluntary adoption of these expectations into company
strategy, which leads not only to economic benefits but also social effects.

CSR concentrates on the organization, yet it is strictly connected to sustainable development [10].
The connection between CSR and sustainable development is emphasized by the definition formulated
by the World Bank, stating CSR is the commitment of the business in contributing to the sustainable
development through the cooperation of human employees, their families, local communities and
society, aimed at improving the quality of life and thus both business and social development [17].
The CSR concept has been defined by the World Business Council for Sustainable Development
as “the commitment of business to contribute to sustainable economic development, working with
employees, their families, the local community, and society at large to improve their quality of life” [18].
The stated purpose of CSR is “minimizing compromise and maximizing synergies” resulting from
company interactions with the economic, community and natural environment where it operates [19].
According to ISO 26000, caring for the compliance with law is especially important when implementing
CSR [10]. Also, Cohen at al. [20] underline that respecting the labor law is the starting point for SRHRM.
Therefore, it can be concluded that complying with legal regulations is a necessary but not sufficient
condition for CSR.

In recent years one can see a kind of integration of CSR and corporate governance (CG) [21].
According to ISO 26000 corporate governance is a system enabling an organization to take and
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implement decisions serving the realization of its goals. The corporate governance framework
is there to encourage the efficient use of resources and equally to require accountability for the
stewardship of those resources [22]. The governance mechanism is multidimensional and should
ensure that stakeholders interests are protected in all respects. There should be complete transparency
about the activities of the company. The conduct of the company should be in line with the
legal and ethical framework. That is why some authors believe that CSR is a part of corporate
governance [21,22]. Firms use governance mechanisms, along with CSR engagement, to reduce
conflicts of interest between managers and non-investing stakeholders. When managers use CSR
activities to resolve conflicts between managers and various stakeholders, CSR engagement enhances
firm value and performance [23]. CSR and CG have some common ground. Both concepts relate
to the general relationships of an enterprise with its internal and external environment, accept the
company’s responsibility, and aim at ensuring a stable performance and good communication with
stakeholders [24]. That is why they can complement each other in heading towards sustainable
development of the organization. Giroud and Mueller [25], Coles et al. [26], Core and Guay [27],
Li [28] write more about corporate governance and its impact on sustainable development and its
connected practices.

Even though the ideas of sustainable development and CSR have been evolving over recent
decades [29], in published works concerning the matter focus is mainly placed on aspects related
to the environmental and economic dimensions, whereas far less attention is paid to the social
dimensions of sustainable development [30,31]. It seems so far that the full potential of human resource
management (HRM) within the process of sustainable organization-building and the attainment
of sustainable development goals is yet to be revealed [32]. Therefore, in recent years there has
been an increase in interest from both theoreticians and practitioners in the concept of sustainable
human resource management (SHRM). As highlighted by authors dealing with SHRM, personnel
processes and HR leaders play vital roles in translating the policy of sustainable development into
practice [33–40]. Thanks to SHRM support, companies may attain their sustainable development goals
more effectively [31,41].

It should be noted that the SHRM concept is a result of connecting HRM with the idea of
sustainable development [20,42,43]. The idea emphasizes the need to develop the objectives of the
personnel function in a broader manner—not only in categories of economic interest, but also in the
social and environmental categories [44,45]. A direct consequence of the implementation of SHRM is
the development of sustainable human resources, i.e., highly qualified employee who understand and
follow the principles of sustainable development throughout the course of their work [46–48].

SHRM is a new approach to the realization of personnel function, which aims at the integration of
potentially contradictory economic, ecological and social goals. The SHRM model consists of three
components: economic HRM, green HRM and SRHRM [45]. SRHRM is one of the key components
of SHRM. Its essence is a socially-sensitive approach to human resources implemented by personnel
practices within both HRM and CSR. De facto SRHRM pertains to CSR’s internal dimension and
fosters corporate social responsibility with a view to attaining environmental and social values by
developing ethical attitudes based on honesty and trust in employees. Thus, the concept of SRHRM
provides conditions promoting sustainable development.

Despite a marked increase in the studies and practices regarding both sustainable development
and HRM and CSR, analyses of the correlations between the fields conducted to date have been
sparse [37]. Above all, there is a small number of publications on SRHRM implementation in the
context of sustainable organization-building in Poland. A review of the Polish source literature revealed
a gap with respect to empirical studies in the field of the relationships between SRHRM and sustainable
development. What is more, there has been no attempt to assess the relationship between SRHRM
practices and the sustainable development of Polish organizations, which provided the author with an
impulse to undertake research in the field.
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The objective of the study is to diagnose the activity of young enterprises operating across Poland
in the field of SRHRM oriented at developing good relations with the primary group of stakeholders,
which includes employees, and to carry out an evaluation of the effect of SRHRM practices on
sustainable development of organizations. The analysis includes an identification of SRHRM practices
embraced by organizations and their prioritization in accordance with their effect on the sustainable
development of organizations. The main research problem was to establish correlation between the
assessment of the relation of SRHRM practices with the sustainable development of organizations and
their practical implementation.

In the course of analyses, the following research questions were addressed:

—Which SRHRM practices are most often implemented in young Polish enterprises?
—Which SRHRM practices are key to the sustainable development of organizations in the
Polish reality?
—Is there a correlation between the assessment of the relation of SRHRM practices with the
sustainable development of organizations and its practical implementation in the young Polish
enterprises analyzed?

In order to solve the above presented problems, the study was based on a review of literature,
a diagnostic survey method, and statistical and comparative analyses.

The interest of the authors in Polish enterprises grows from the fact that usually modern methods
in the field of management are implemented in Polish organizations with delay. That is why some
practices, which in Western countries have been realized for years, are new in Poland. The authors
intended to survey to what extend Polish enterprises have advanced in implementing SRHRM
practices, which are the element of a new model of the personnel function evolution, that is SHRM.
Finding the gap in the area of desired practice of HRM may, according to the authors, give impetus to
improving this field of management in the future.

The first years of functioning of a young enterprise on the market are a test of its survival. That is
why in this period of time managers very often concentrate on the realization of economic goals.
Social aspects of performance, especially voluntary ones, are usually relegated to secondary status.
The authors tried to inquire, whether, and if yes, how deeply, young Polish enterprises are familiar
with the concept of SRHRM, and to what extent they are willing to realize this practice in the time of
start-up. The authors believe that the scope of implementation of SRHRM is a kind of barometer of the
level of CSR importance in the successful organization building.

The principal restriction encountered in the course of research was the shortage of studies
conducted in the young enterprise population, which made it difficult to carry out a comparative
analysis of the results of research. The reason behind this is that the results of published analyses
are typically presented in the form of a profile of the number of entities expressed by the number of
employed workers, and less often accounting for the time period of their operation on the market.

The article is composed of five sections. The introductory part presents the essence of the concept of
sustainable development and its relation to CSR, which is the background of the study considerations.
In addition, it presents the reasons for the growth of interest in SHRM and SRHRM. Further on,
there is an outline of the research gap identified in source literature which prompted the author’s
motivation to carry out personal research. It includes a definition of the research objective, a brief
overview of research problems, applied methods, study limitations, the composition of the article and
its contribution to science.

In Section 2, the theoretical background of the considerations in question is presented in the context
of the world’s literature review. Here, the focus is on the determination of the role of human resources
and human resource management in sustainable development and sustainable organization-building.
Next, the nature of SRHRM and the benefits of its implementation are presented and the relationship
between SRHRM and CSR is examined. Furthermore, there is a review of the SRHRM practices.
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Section 3 outlines the subject matter of the research and the population studied, formulates
research hypotheses and describes the methods employed. Thereafter, there is a discussion involving
the research findings. It includes an assessment of the impact of SRHRM on the sustainable
development of young organizations and a diagnosis of the scope of their implementation in the
enterprises studied. Analysis of the research outcome was performed in the context of studies
conducted by other authors. The final section demonstrates key conclusions, references to the extent of
verification of research hypotheses and recommendations for future research directions.

This study shall contribute to source literature by diagnosing a gap associated with SRHRM
use as a vehicle for increasing the sustainable development of organizations in the Polish reality.
In the opinion of the study authors, research findings may stimulate interest in the implementation
of the SRHRM concept in Polish organizations and in extending the scope of its application as an
instrument for sustainable organization-building. This is particularly important in relation to young
organizations’ development since the implementation of socially responsible HRM practices during
the early stage of development of an organization provides it with an opportunity to improve its
sustainability performance.

2. Literature Review

2.1. The Role of HRM in the Creation of Sustainable Organizations Development

Continuing along the path of sustainable development is becoming a necessity given our rapidly
deteriorating natural environment and the increase in social challenges. It is mostly expected from
enterprises, as they grossly contribute to environmental degradation [46]. Enterprises choosing to base
their operations on the triple-bottom line principle [49] are referred to as sustainable enterprises.

According to Grudzewski et al., sustainable enterprises are enterprises capable of ongoing
development, adaptation, learning, revitalization and reorientation [50]. The purpose of
sustainable enterprise activities is to achieve an economic, social and environmental balance [49].
Economic sustainability requires enterprise profitability to be increased by efficient resource use,
effective undertakings, good management, planning and control. Environmental sustainability
necessitates the prevention of adverse and irreversible consequences for the environment through
efficient use of natural resources, soil and water protection, and skillful waste management.
Social sustainability involves the obligation to respond to the needs of all company stakeholders [3,51].
As a result, the prospects of succeeding in the case of sustainable enterprises go far beyond the financial
dimension. These are companies which not only yield economic profits, but also take care of the
environment and contribute to the social balance. Enterprises following the sustainable development
principle apply systems and processes which adhere to the principles of efficient use of natural energy
and resources, low pollutant emissions, safety assurance, and satisfaction of employees, consumers
and communities [52].

Such business entities would not exist without appropriate staff. The environmental and social
conscience of workers, fostered by their activity and competencies, constitutes the foundation of
effectiveness and efficiency of actions in the area of sustainable development [46]. Thus, more and
more frequently attention is paid to the key role of human resources and HR management in the
implementation of the idea of sustainable development. Many authors agree with the thesis that
the HR function is a potent instrument of sustainable organization-building [34,53,54]. The group of
researchers which explore the issue of the HRM role in the implementation of the strategy of sustainable
development is constantly expanding. Source literature emphasizes that the objective of the human
resource department is to support the organization on the road to sustainable development [37],
whereas HRM practices are essential for attracting and retaining personnel who will strive to attain
the goals of sustainable development [37,38,55].

Human resources play a crucial role in the creation of sustainable development culture [38,56].
This is because responsibility culture development starts with the HR function. HRM policies and
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strategies create a framework for sustainable development culture by raising employee awareness in
the field. Most of all, it is underpinned that the HR function may facilitate CSR strategy development
and implementation [57–62]. Appropriate personnel policy favors intensification of desirable socially-
and environmentally-oriented behaviours [56]. Therefore, it is emphasized that the HR function
has a strategic role to play in CSR initiatives of organizations [63]. The role of the HR function in
the development of sustainable enterprises is further expressed by the development of sustainable
personnel. This term refers to highly qualified employees who understand and follow the principles of
sustainable development at work [46].

For HRM to fulfill such a leading role, the HR function should be treated as a strategic partner
participating in the policy of sustainable development. Needless to say, one of the main challenges
for modern HRM is its fusion with the idea of sustainable development and its orientation at
supporting aims related to economic, social and environmental equilibrium [64]. This is reflected in
the SHRM concept.

According to Ehnert, SHRM means taking up such practices that allow organizations to attain
goals in a long-term perspective and that at the same time reflect their great concern for their
employees [65]. Kramar would broaden the definition to include the minimization of the negative effect
of enterprise operations on the natural environment, employees and communities [42]. Cohen et al. [20]
adds that sustainable human resources management promotes the strategy of sustainable development
in organizations by:

• just treatment, commitment to employee development and welfare;
• building employee trust and increasing their motivation to work for the benefit of

sustainable development;
• taking care of internal stakeholders’ (employees) and external stakeholders’ health;
• fostering environment-friendly practices.

Given the above, SHRM contributes not only to the attainment of economic goals but also
to the achievement of a far-reaching balance between inter-generational needs, thus preventing
serious future environmental or social problems [46,49]. The implementation of this concept involves
the need to modify the HRM philosophy so as to include socioenvironmental objectives in all
subareas of HRM, from employment planning, to recruitment, selection, employee motivation and
development, to employee assessment and impact on the conditions of work. This implies recruiting
sustainable employees, broadening employee knowledge about sustainability, encouraging employees
to undertake socially and environmentally oriented actions [44] and reward them for the effects
produced. Rather than performed occasionally, these practices should become a permanent element of
the personnel strategy.

One crucial component of SHRM is SRHRM. It is a manifestation of a responsible and honest
approach to employees, which preconditions the use of their knowledge and stimulation of their
participation in pursuing the objectives of sustainable development.

2.2. The Essence and Benefits of SRHRM Implementation

A sustainable enterprise is the one which is concerned with satisfying the needs and interests
of equal groups of stakeholders. This is because positive relations with the stakeholders reduce
operation costs, minimize risks, increase knowledge capital and promote goodwill. In relation to an
organization’s success creation, employees are particularly vital stakeholders. Commitment to good
relations with workers is of the utmost importance in these times of the knowledge economy, where the
foundation for the creation of added value is the intellectual capital. Relations with employees are
unique in nature given their sensitivity to ill-treatment. To develop effective relations, organizations
need to show respect for the rights and personal dignity of the employed. However, despite the
fact that human resources and their management are seen as critical in terms of an organizations’
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success [66], in practice the prevailing approach is that of HR exploitation [67]. The introduction of
SRHRM favors counteracting this negative tendency.

SRHRM is a concept which derives from and is strongly correlated with CSR. Authors tackling the
issue indicate that there is a feedback loop between the two fields [68–78]. While CSR has an impact
on HR, HRM has a key role to play in CSR implementation [56,73]. Relations between CSR and HRM
in available literature usually fall under two broad categories [68,79,80]:

—CSR supported by HRM (HRM practices used to involve employees in CSR implementation);
—HRM supported by CSR (CSR practices used to attract, keep and motivate employees).

SRHRM is a concept founded upon the integration of both domains and accounting for the
two-way CSR-HRM relation [72,81]. SRHRM comprises a socially-conscious approach to human
resources implemented by personnel practices within both HRM and CSR [82]. They are a means
by which HRM effectiveness is increased by incorporating employees’ needs into the needs of
organizations, which leads to greater involvement and satisfaction. On the other hand, given that
SRHRM pertains to CSR’s internal dimension, it can foster corporate social responsibility with a view
to attaining environmental and social values by developing ethical attitudes based on honesty and
trust in employees. SRHRM as a social dimension of SHRM is consistent with broadly understood
corporate social responsibility oriented at the optimum use of employee potential with simultaneous
respect for their rights and needs. The said dimension of HRM is manifested by an employee-centred
approach according to which employees are treated as crucial stakeholders [45]. SRHRM can be seen
in, amongst other things, voluntary non-business actions aimed at meeting long-term employee needs,
ensuring job satisfaction and development opportunities [83]. The principle of SRHRM is to engage in
an active dialogue with employees. This fosters trust capital development. Trust is a crucial element
of cooperation. It promotes and maintains it, encourages information exchange, enriches relations,
prompts growth in candor and mutual acceptance, and aids conflict resolution [84].

Practical implementation of the trust-based SRHRM is manifested by an observation of ethical
principles in relations with employees throughout all stages of the personnel process (from recruitment
and selection to motivation, assessment and development, to employment restructuring). Table 1 shows
a selection of SRHRM practices.

Table 1. Selected SRHRM practices.

Area Examples of Practices

Employee selection
(recruitment, selection, adaptation)

—honest, non-discriminating job offers
—ethical job interview
—implementation of the “candidate experience” concept
—friendly employee adaptation

Employee motivation

—generous remuneration
—transparent and objective criteria of gratification
—timely payment of remunerations
—comprehensive social package (extra insurance, healthcare, pension plans)
—employee participation in management

Employee assessment

—transparency of the system of period performance appraisals
—objectivity of evaluation criteria
—elimination of errors in the process of periodic appraisals
—conduct of constructive assessment interviews

Employee development

—investment in employee development
—assurance of equal access to training
—employee development support (mentoring, coaching)
—counseling and support with respect to professional career management
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Table 1. Cont.

Area Examples of Practices

Health prophylaxis and work safety

—workshops on coping with stress
—training and workshops on healthy eating
—vaccinations
—health-oriented modifications of working places
—sport activities
—relax rooms at the workplace
—additional health leaves
—compliance with periodic health examinations of employees
—compliance with the industrial health and safety law
—commitment to ergonomic work space design

Diversity Management

—integration programmes
—equal opportunities programmes
—improvements for persons with disabilities
—multicultural teams
—work-life balance programmes (nonstandard forms of employment, improvements for
parents, additional parental leaves)

Developing relations and attitudes

—transparent rules of communication
—corporate volunteering (voluntary participation in social campaigns)
—prevention of mobbing and discrimination
—development and implementation of ethical codes

Employment restructuring
—dismissal having regard to the values of respect for human dignity and employee rights
—just and clear disciplinary procedures
—outplacement

Socially responsible practices in the field of HRM generate a number of direct benefits. Most of
all, they have a positive effect on internal and external employer branding. The reason behind
this is that the most important factor affecting an organization’s reputation as a workplace is
the way in which it treats employees [80,85]. The research carried out among 100 most reputable
firms in Spain showed that socially responsible practice implemented for employees, directly and
positively influenced the reputation of the employer [86]. Subject literature emphasizes that a corporate
social strategy may be employed in order to attract, maintain and motivate employees [68,73].
An increase in employee motivation and morale, on the other hand, has a positive impact
on their involvement [87], productivity [88] and company loyalty, which in turn may improve
financial results [63,73]. The application of socially responsible practices in the area of development,
the development of working conditions and relations between humans may also contribute directly
to a decrease in absences and personnel rotation [37]. More and more SRHRM practices seem to
be indispensable to meeting economic and demographic challenges concerning personnel policy,
such as the aging of society, the workforce shortage, or the talent war [65,73]. The implementation
of the SRHRM concept may also become a panacea for increasing personnel fluctuation, a decrease
in employee loyalty to their companies, an increase in levels of work stress, and falling employee
satisfaction [31]. Even though this mode of applying the CSR perspective to HRM does not amend the
HRM goals, it does contribute to their improved realization [63,73] for it becomes a mechanism for
unlocking the human capital, which is fundamental to the development of sustainable organizations
and to their ability to gain a long-term competitive advantage [56,89].

3. Materials and Methods

The subject matter of the research comprised SRHRM practices followed by young Polish
enterprises. The list of activities included in the research is presented in Table 2. The diagnosis
was conducted with reference to 35 activities implemented at various stages of the personnel process.
The list of practices was identified pursuant to the analysis of source literature.
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Table 2. The list of SRHRM practices included in the research.

Activity Number Activities

1 Commitment to fairness of one’s employment offer

2 Commitment to non-discrimination of vacancy advertising, i.e., eliminating elements which could
discriminate because of sex, age, appearance, disability, etc.

3 Employing persons with disabilities

4 Employing people from the age group of 50 and above

5 Commitment to good relations with candidates who have not been employed
(candidate experience)

6 Facilitating new employee adaptation

7 Transparent system of periodic performance appraisals

8 Investing in employee development

9 Commitment to equal access to employee training

10 Supporting employees who are made redundant (helping to find accommodation,
psychological support)

11 Compliance with the industrial health and safety law

12 Providing generous remuneration

11 Transparent rules of remuneration

14 Comprehensive social benefits

15 Applying solutions facilitating the attainment of a work-life balance (such as flexible working hours)

16 Ability of employees to co-decide on matters relating to company operation (participation)

17 Just and clear dismissal procedures

18 Development and implementation of an ethical code

19 Conduct of environmental audits

20 Award of ethical certificates

21 Cooperating only with those business partners who are certified to be in compliance with
ethical requirements

22 Implementing procedures for combating discrimination, mobbing and harassment at work

23 Ethical Code training organization

24 Organization of training sessions on combating discrimination, mobbing and harassment

25 Promoting a healthy lifestyle and civilization disease prevention among employees

26 Conducting health-oriented training and workshops (such as coping with stress, etc.)

27 Financial support for employees with respect to healthy lifestyles (such as money to buy sportswear,
sports equipment, gym or swimming-pool memberships, etc.)

28 Investment in infrastructure promoting a healthy lifestyle (such as bicycle parking stations, healthy
food canteens)

29 Employee involvement in social projects (aiding shelters, renovating preschools) as part of
corporate volunteering

30 Adjustment of working conditions to meet the needs of various employee groups (such as people
from the age group of 50 and above, the disabled)

31 Inclusion of social goals of HRM in company strategy

32 Measurement of effectiveness of environmental actions in HRM

33 Provision for socially responsible HRM activities-related expenditure in the budget

34 HRM socially responsible action progress monitoring

35 Drafting reports on social responsibility in HRM

With a view to analyzing the effect of the above-listed socially responsible practices on the
policy of sustainable development, a (partial) survey was conducted among a random, representative
population of 150 young enterprises with their headquarters in Poland. Young enterprises were defined
as those operating on the market for less than three years. The study was conducted in January 2018
with the application of the CATI technique [90]. The study sample was selected on a layer basis.
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First, 25 entities from each of the six Polish regions were drawn: Central, South, East, North-West,
South-West and North. The survey targeted individuals in charge of HRM policy development in the
analyzed enterprises. The characteristic features of the study population are shown in Table 3.

Table 3. Details of young enterprises included in the study.

Criterion Number of Enterprises Percentage

Time on the market:

up to 1 year 14 9.3
1–3 years 136 90.7

Employment number:

50–249 employees 100 66.7
250–499 employees 42 28.0

More than 500 employees 8 5.3

Main type of activity:

production 43 28.7
services 99 66.0

trade 8 5.3

Scope of operations
local 37 24.7

regional 20 13.3
national 44 29.3

international 49 32.7

Respondent’s position:

HR Director 8 5.3
Head of HR Department 126 84.0

CEO 12 8.0
other 4 2.7

The enterprises which prevailed in the population studied were those operating on the market
for more than one year. They accounted for as much as 90.7% of the study population. The size of the
companies which dominated the population studied was medium, i.e., employing between 50 and
249 employees. Their percentage was established at 66.7%. The prevailing type of business activity of
the study entities was provision of services (66%). In terms of the type of ownership, the largest group
was that of limited liability companies, which constituted 57.3% of the study group. Next, with respect
to the scope of operations, the dominant enterprises were domestic enterprises (29.3%). Respondents
were mainly heads of human resource departments (84%).

One of the most important criterion of the surveyed enterprises choice was their size measured
with the number of employees. In our research we concentrated on medium and large companies,
which—as it has been proven in other research—are more interested in CSR initiatives implementation
than small firms [91] and also have better qualified managers [92]. It is worth noticing that this criterion
is not very often used in analysis, which is confirmed by the results of the Dang and Li’s research [93].
These authors analyzed 100 empirical papers from top finance, accounting, and economics journals
and ascertained that the most popular firm size proxies in empirical corporate finance research are total
assets, sales, and market value of equity. However, they believe that size is a firm fundamental variable,
any small difference may have critical impact on the dependant variable and other independent
variables in empirical study. Besides, great caution must be exercised when some variables are
collinear with the different firm size measures. They also underline that the choice of company size
depends on the concrete goal of research [93].

Other important criterion in our research was the period of time when a company was functioning
on the market, which allowed us to determine a group of young enterprises. The justification of this
criterion choice was the possibility of obtaining data concerning the scale of SRHRM implementation
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in the first phase of the life cycle of the surveyed organizations. The results may, on the one hand,
fill in the diagnosed in the literature gap, and, on the other hand, create the ground for further analysis
giving the possibility to compare in the future the scope of the SRHRM implementation in young and
mature companies.

Research allows the following:

• Acknowledgement of the Polish managers’ opinions concerning the meaning of particular socially
responsible human resource practices in shaping sustainable development of young enterprises

• Identification of practices which are key to sustainable enterprise-building in the opinion of
Polish managers;

• Diagnosis of practices which in the opinions of respondents have a marginal role to play in
sustainable enterprise-building;

• Determination of the frequency of implementation of individual socially responsible activities in
the field of human resource management within the studied enterprises;

• Identification of practices most popular under Polish conditions;
• Diagnosis of practices which are rarely implemented by young enterprises under Polish conditions;
• Analysis of the correlation between the assessment of the relation of SRHRM practices with

the sustainable development of organizations and their practical implementation in young
Polish enterprises;

• Description of the above-mentioned correlation with the application of a mathematical model
and a calculation of standard errors of the estimates.

Over the course of research, attempts were made to verify the following research hypotheses:

Hypothesis 1. Socially responsible activities declared by Polish managers in the area of HRM have an irregular
relation with the sustainable development of young organizations.

Hypothesis 2. There is correlation between the assessment of the relation of SRHRM practices with the
sustainable development of organizations and their implementation in young enterprises.

To verify Hypothesis 1, measures of central tendency, both classic and location (in the case
of impact asymmetry), measures of dispersion, i.e., the extent to which a distribution is scattered,
and measures of dispersion, demonstrating the mean deviation of individual activities from the average
and the force of activity variability, were applied. The measures of asymmetry allowed determination
of the force and the direction of asymmetry of assessment of individual SRHRM activities; whereas the
measures of concentration let us analyze the spread of activity assessment round their mean value.

In the process of verification of Hypothesis 2, Spearman’s rank correlation coefficient was
used, which allowed the authors to determine the strength and direction of correlations between
the impact of SRHRM activities on the sustainable development of young companies, and their
practical implementation. Furthermore, the parameters of the linear regression model were estimated,
which allowed the modelling of the relationship between the studied variables.

All of the above permitted an assessment of the extent of SRHRM concept implementation
under Polish conditions in the context of supporting the sustainable development policy within
young organizations.

4. Results and Discussion

4.1. Assessment of the Relationship between SRHRM Practices and the Sustainable Development of
Young Organizations

The assessment of the relationship between SRHRM practices and the sustainable development of
young organizations was conducted with the application of a five-level Likert scale, where 1 signified a
very low relation and 5 a very strong relation of a given practice. To analyze the relation, the structure
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of the group was described by the calculation of measures of central tendency, both classic and location
(in the case of impact asymmetry), measures of dispersion, specifying the extent to which a distribution
is scattered, and measures of asymmetry and concentration (Table 4).

Table 4. Evaluation of the relationship between SRHRM practices and the sustainable development
of organizations *.

Activity No. Total (Points)

The Average
Strength of the

Relation (Points)
Mode

(Points)
Median
(Points)

Standard
Deviation
(Points)

Coefficient of
Variation
(Points)

Strength of
Asymmetry

(Points)
Kurtosis
(Points)

11 725 4.83 5 5 0.424 8.78 −0.39 6.24

2 690 4.6 5 5 0.835 18.16 −0.48 6.12

6 672 4.48 5 5 0.739 16.50 −0.70 5.13

13 667 4.45 5 5 0.710 15.96 −0.78 2.66

1 654 4.36 5 5 0.813 18.65 −0.79 2.99

9 649 4.33 5 5 0.901 20.83 −0.75 2.92

8 646 4.31 5 4 0.835 19.39 −0.83 2.47

12 643 4.29 5 4 0.814 18.98 −0.88 0.63

17 617 4.11 5 4 1.053 25.59 −0.84 1.47

14 604 4.03 5 4 1.080 26.83 −0.90 0.83

22 593 3.95 5 4 1.200 30.36 −0.87 0.50

7 583 3.89 5 4 1.207 31.06 −0.92 0.23

4 568 3.79 5 4 1.097 28.96 −1.11 −0.11

18 561 3.74 5 4 1.353 36.18 −0.93 −0.50

3 553 3.69 5 4 1.221 33.13 −1.08 −0.37

5 546 3.64 4 4 1.166 32.03 −0.309 −0.17

30 535 3.57 3 4 1.228 34.44 0.46 −0.53

31 531 3.54 3 4 1.145 32.34 0.47 0.03

16 518 3.45 3 3 1.267 36.69 0.36 −0.70

15 500 3.33 3 3 1.278 38.34 0.26 −0.62

25 495 3.30 3 3 1.309 39.68 0.23 −0.72

24 460 3.07 3 3 1.299 42.35 0.05 −0.86

27 459 3.06 3 3 1.352 44.19 0.04 −0.96

28 451 3.01 3 3 1.363 45.35 0.00 −1.04

26 443 2.95 3 3 1.372 46.47 −0.03 −1.06

19 439 2.93 3 3 1.296 44.28 −0.06 −0.84

33 438 2.92 3 3 1.282 43.92 −0.06 −0.84

23 432 2.88 3 3 1.295 44.96 −0.09 −0.97

34 425 2.83 3 3 1.255 44.31 −0.13 −0.82

29 423 2.82 3 3 1.336 47.39 −0.13 −1.03

32 417 2.78 3 3 1.268 45.63 −0.17 −0.85

10 416 2.77 3 3 1.275 45.98 −0.18 −0.86

35 405 2.70 3 3 1.225 45.36 −0.24 −0.87

20 362 2.41 3 3 1.275 52.85 −0.46 −0.92

21 360 2.40 3 3 1.221 50.86 −0.49 −0.93

* respondents made assessments whether or not a given activity was implemented within a given enterprise.

To identify socially responsible HRM practices which, according to respondents, had a strong relation
with the sustainable development of organizations, the study sample was divided into quartiles. The first
quartile was composed of SRHRM activities of primordial importance for the sustainable development
of organizations in the opinion of Polish managers. The third quartile, on the other hand, consisted of
activities which did not contribute significantly to sustainable development-building.

The analyses demonstrated that it was compliant with the industrial health and safety law
(activity no. 11), which had the greatest relation with the sustainable development of young enterprises.
The point here is a special care of health and safety at work and not only minimal compliance with
the regulations defined in the labor law. This approach is named as sustainable HRM practice also by
other authors [94]. Most frequently, respondents evaluated its relation as being very high (mode and
median 5) and the average strength of the relation of this activity was 4.83. Another practice deemed
crucial within SRHRM was company commitment to nondiscrimination of vacancy advertising,
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i.e., eliminating elements which could discriminate because of sex, age, appearance, disability, etc.
(activity no. 2). The relation of the above activity was most often assessed as very high, with an average
rating of 4.6. Other activities the respondents identified as crucial were: facilitating new employee
adaptation (activity no. 6) and transparent rules of remuneration (activity no. 13). The average strength
of the relation of these activities was 4.48 and 4.45, correspondingly, while the strength of variation
of the relation extended from 16.5% to 15.9%. Furthermore, the following activities were considered
important for the sustainable development of organizations:

—commitment to fairness of one’s employment offer (activity no. 1), with an impact average of 4.36;
—equal access to training (activity no. 9), with an impact average of 4.33;
—investment in employee development (activity no. 8), with an impact average of 4.31;
—provision of generous remuneration (activity no. 12), with an impact average of 4.29;
—just and clear dismissal procedures (activity no. 17), with an impact average of 4.11.

With respect to the above-listed activities, the mode observed was at the level of 5, whereas the
(relation diversity)—between 18.65 and 25.59.

Most managers opined that the SRHRM activity considered as having the weakest relation with the
sustainable development of enterprises was cooperating only with those business partners who were
certified to be in compliance with ethical requirements (activity no. 21). The mean impact of this activity
was assessed at 2.41. An equally insignificant activity was the impact of an award of ethical certificates
(activity no. 20). In the opinion of the respondents, the average relation of this practice with sustainable
development was 2.40. There were also other activities that were seen as having a low relation.

—drafting reports on social responsibility in HRM (activity no. 35);
—support for dismissed employees (activity no. 10);
—measurement of effectiveness of environmental actions in HRM (activity no. 32);
—employee involvement in social projects as part of corporate volunteering (activity no. 29);
—HRM socially responsible action progress monitoring (activity no. 34);
—provision for socially responsible HRM activities-related expenditure in the budget (activity no. 23);
—ethical code training organization (activity no. 33).

The effect of the above activities was deemed to be average, oscillating around 2.70 and 2.92.
The coefficient of variation of the strength of relationship of the activities in the last quartile, regarded as
less vital for company development, was much higher than the coefficient of variation in the first
quartile. It oscillated around 43% to 53%, which signifies strong dispersion.

Given the average assessment of the relation of all SRHRM practices, which was 3.5 in the 5-level
scale, we can affirm the following conclusion: the importance of SRHRM practices as instruments
of support of sustainable development of organizations is appreciated by the studied entities.
Nonetheless, some depreciation of the importance of activities associated with the implementation
of procedural activities is evident. The managers covered by the research clearly chose to belittle the
importance of practices such as:

—HRM socially responsible action progress monitoring;
—drafting reports on social responsibility in HRM;
—measurement of effectiveness of environmental actions in HRM; and
—provision for socially responsible HRM activities-related expenditure in the budget.

In the light of the fact that contractual partners’ commitment to ethical principles was
considered—according to our findings—an activity that was the least important of all, it may
be assumed that the relevant entities have not yet fully developed a culture of responsibility,
which guarantees an authentic social involvement of enterprises. Needless to say, the implementation
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of SRHRM practices should be a direct result of the canon of values, rules, and norms of conduct
respected and followed by a given company. It would be difficult to discuss the effective and
comprehensive implementation of the SRHRM concept in the absence of an appreciation of the
above practices. Some interesting conclusions in this respect may be drawn from the analysis of the
scope of SRHRM concept implementation under Polish conditions conducted in the subsequent part
of the study.

4.2. Evaluation of the Scope of SRHRM Concept Implementation in Polish Enterprises

On the basis of data regarding the number of enterprises pursuing individual SRHRM practices,
characteristics of their structures were developed. The data analysis covered the following statistical
parameters: measures of location, dispersion, asymmetry and concentration. The mean number of
enterprises pursuing a SRHRM activity was 97; the standard deviation of the number of enterprises
implementing social activities from their mean value was by 39 companies. Half of the activities were
accomplished by 105 enterprises at most, whereas another half—in no less than 105 entities. The range
of the number of enterprises pursuing an activity was 126 (activity no. 11 was implemented by as many
as 149 enterprises, whereas activity no. 21 by 23 companies only). The coefficient of variation of 39.97%
indicates a moderate strength of differentiation in the number of enterprises implementing social
activities. Approximately 67% of social activities were accomplished by 58 to 136 young enterprises.
The left side asymmetry is indicative of the fact that the mean number of enterprises pursuing SRHRM
activities (97) was understated in relation to the median value (central value). The structure index
(the frequency of activities) oscillated between 15.3% and 99.3% (Table 5). We ought to emphasize
that 63% of SRHRM practices were pursued in over 50% of young enterprises. This means that a few
activities were conducted more rarely than others.

Table 5. Implementation of SRHRM practices in young Polish enterprises.

Activity No.
Number of Young Enterprises

Performing the Activity
Percentage of Young Enterprises

Performing the Activity (%)

1 147 98.00

2 143 95.33

3 113 75.33

4 129 86.00

5 119 79.33

6 146 97.33

7 120 80.00

8 142 94.67

9 142 94.67

10 47 31.33

11 149 99.33

12 141 94.00

13 147 98.00

14 130 86.67

15 96 64.00

16 112 74.67

17 130 86.67

18 105 70.00
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Table 5. Cont.

Activity No.
Number of Young Enterprises

Performing the Activity
Percentage of Young Enterprises

Performing the Activity (%)

19 50 33.33

20 25 16.67

21 23 15.33

22 119 79.33

23 62 41.33

24 77 51.33

25 86 57.33

26 68 45.33

27 71 47.33

28 64 42.67

29 56 37.33

30 97 64.67

31 106 70.67

32 56 37.33

33 66 44.00

34 62 41.33

35 49 32.67

Among the SRHRM practices most frequently implemented by the studied entities, the following
should be listed:

• Activity no. 11, i.e., Compliance with industrial health and safety, was implemented by the
greatest number of entities: 149 (99.33% of the total)

• Activity no. 1, i.e., Commitment to fairness of one’s employment offer and activity no. 13, i.e.,
Transparent rules of remuneration, accomplished by 147 enterprises (98% of the total);

• Activity no. 6, i.e., Facilitating new employee adaptation, implemented by 146 companies
(97.33% of the total);

• Activity no. 2, i.e., Commitment to nondiscrimination in vacancy advertising, i.e.,
Eliminating elements which could discriminate because of sex, age, appearance, disability, etc.,
declared by 143 companies (95.33% of the total);

• Activity no. 8, i.e., Investment in employee development, and activity no. 9, i.e., Equal access to
training, pursued by 142 enterprises (94.67% total);

• Activity no. 12, i.e., Providing generous remuneration, implemented by 141 of the studied entities
(94% of the total).

Analysis of the above data demonstrates that the analyzed entities quite frequently implement
SRHRM practices. The findings show the widespread popularity of selected practices. This is further
confirmed by other authors’ research studies.

The study conducted by A. Pocztowski in the year 2013, which covered 50 Polish enterprises
operating internationally, manifested that the studied entities were greatly involved with diversity
management. The initiatives most often found in their company policies were: bullying prevention
(64% indications), anti-discriminatory activities (52%), sexual harassment prevention (32%),
flexible working hours (32%), accommodation for people with disabilities (30%), age management (24%)
and ensuring work-life balance (18%) [45]. Employers in Poland have adopted more and more serious
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approaches to the policy of diversity, as manifested by corporate practices, such as the organization of
workshops on tolerance and the prevention of discrimination and participation in external projects,
e.g. company presence at marches promoting equality [95].

On the other hand, in a survey conducted in December 2014 across the whole territory of Poland
on a population of 850 entities, an activity which was implemented most often, and which fit within
the framework of SRHRM practices, was investment in employee development, as declared by 30%
of respondents [96]. Against the backdrop of original research presented herein, we can observe
considerable progress in the field, for in the year 2018, investment in staff development was cited by as
many as 96.7% of the 150 studied entities. This speaks of Polish entrepreneurs’ growing awareness of
the need to invest in human capital and to view this kind of expenditure not only in terms of cost but,
above all, as a long-term investment.

Other research, conducted among 200 companies included in two rating lists: “Business Gazelles”
and “Deloitte Technology Fast 50 in Central Europe” revealed that Polish employers pay considerable
attention to the improvement of work conditions. The research demonstrated that 96% of enterprises
have invested in industrial health and safety improvements, a reduction of the occupational disease
risk, and/or an improvement of social conditions in the workplace over the course of the last three
years. Eighty-three percent of the entities incorporated solutions aimed at improving the welfare of
employees through the provision of healthcare packages, subsidized sports/recreational memberships
and/or holidays. Seventy-seven percent introduced the work-life balance concept, and 60% declared
involvement in improving employees’ qualifications through the implementation of various training
methods (e-learning, coaching, and others) or by subsidizing external forms of education (such as
post-graduate university courses) [97].

Our analysis of the presented study findings shows that the widespread presence of socially
responsible practices within HRM is a growing trend in the Polish reality. It is a consequence of the
fact that the CSR topic is gaining popularity in Poland, as evidenced by the rising number of social
initiatives undertaken by employers [98]. According to annual reports concerning CSR published in
Poland, Polish entrepreneurs’ involvement in the implementation of socially responsible practices
is growing [95,99] and so is the use of social media in CSR. An analysis of the latest report on CSR
issued in 2017 indicated that out of the 117 cited in the report, as many as 100 followed socially
responsible work practices. The number of work-post-related practices nearly doubled compared to
the preceding year. This trend may be justified by, most notably, employee market development in
Poland. At the same time, the cited reports seem to confirm the hypothesis that the SRHRM concept is
not implemented in a comprehensive manner in Poland. The majority of the studied entities pursue
individual practices or several basic activities. The leader of the researched companies, Volkswagen
Motor Poland, implemented 16 socially responsible work practices [95]. The lack of a comprehensive
approach to SRHRM implementation is further demonstrated by the findings of research conducted
by the authors of this study on a population of young enterprises.

Despite the positive growth trend with respect to SRHRM, original studies show that there are
other, disturbing phenomena. First of all, it should be highlighted that practices listed as those most
frequently implemented are of an obligatory nature, for entrepreneurs are obliged to follow them by
law. These are activities, such as observance of the industrial health and safety law; commitment to
non-discrimination in vacancy advertising and equal access to training. The Constitution of the
Republic of Poland and the Labour Code prohibit any type of discrimination in employment,
whether direct or indirect, in particular, due to sex, age, disability, race, religion, nationality,
political belief, trade union membership, ethnic origin, denomination, and sexual orientation.
Frequent implementation of obligatory practices may not necessarily be an indication of the
implementation of the SRHRM concept in a given company as the essence of SRHRM is the voluntary
adoption of socially responsible practices. Hence, it may be assumed that rather than SRHRM
concept implementation, we may be dealing with PR-oriented CSR in some organizations. Obrad and
Gherhes also highlight the likeliness of this risk [37]. According to them, it continues to be quite a
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frequent occurrence in the Romanian corporate environment. In Poland as well as in Romania, CSR is
at times used solely as a marketing instrument [100]. Here, attention should be drawn to the risk
incurred by adopting such an approach. A consequence of PR-oriented CSR is ignorance regarding
employees’ real needs and the employment of human resource practices only as a PR instrument used to
manipulate society with a view to generating profit. Such actions are not reliable in the eyes of company
stakeholders, whereas the benefits of their adoption may be apparent and short-term. Therefore,
we need to emphasize that SRHRM concept’s implementation may be considered comprehensive
and authentic only when companies are truly committed to their employees, their safety and broadly
understood physical and mental health, and when they provide optimum conditions for work
and development.

Another negative symptom revealed during the research is the limited scope of the
implementation of numerous human resource practices which are vital to SRHRM. Studies demonstrate
that the least popular activity was exclusive cooperation with business partners who are certified
in terms of compliance with ethical requirements (activity no. 21). This activity is practiced the
least frequently—by only 23 of the studied enterprises (15.33% of the group). Among other equally
infrequent activities were:

• Activity no. 20, i.e., The award of ethical certificates, implemented by a mere 25 entities (16.67% of
the population);

• Activity no. 10, i.e., Supporting employees who are made redundant (help with finding a new job,
psychological support), declared by 47 enterprises (31.33% of the group).

• Activity no. 35, i.e., Drafting reports on social responsibility in HRM, pursued by 49 companies
(32.67% of the population);

• Activity no. 19, i.e., The conduct of ethical audits, implemented by 50 entities (33.33% of
the population);

• Activity no. 32, i.e., Measurement of effectiveness of environmental actions in hrm; and activity
no. 29, i.e. Employee involvement in social projects as part of corporate volunteering, implemented
by 56 enterprises (37.33& of the group);

• Activity no. 34, i.e., Hrm socially responsible action progress monitoring and activity no. 29, i.e.,
Ethical code workshop organization, implemented by 62 enterprises (41.33% of the group).

The above-presented results point to the low popularity of activities associated with the
implementation of SRHRM procedures by organizations, i.e., HRM socially responsible action progress
monitoring, drafting reports on social responsibility in HRM, measurement of the effectiveness of
socially responsible activities in HRM, and provision for socially responsible HRM activities-related
expenditure in the budget. The comprehensive implementation of the SRHRM concept is impossible
in the absence of the above-mentioned practices. It should be underlined that the lack of CSR practice
implementation can be caused by a short period of the surveyed organizations functioning on the
market. Especially that realizing some practices may take more time that three years.

We opine that a particularly important, scarce activity is the reporting of SRHRM practices which
plays a vital role in the popularization of the SRHRM concept and, consequently, the scope of its
practical application. For the reporting companies, in turn, this presents yet another opportunity to
arrange, systematize and develop SRHRM practices. By bringing together all information regarding
socially responsible HRM practices, it allows a broad view of the manner in which human resource
policy is pursued from the point of view of its inclusion of the principles of sustainable development.
Data included in such reports show not only where a given organization is, but also what it intends to
achieve in the nearest future. Additionally, social reports facilitate an analysis of the effectiveness of
conducted activities and their adoption to the needs of their stakeholders. Despite the above-specified
benefits of reporting, the practice was pursued by a mere 32.67% of the entities in the studied group of
young enterprises.
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The minor scale of CSR reporting has been confirmed by other research studies. In 2013, a study
was carried out covering the top 100 companies listed in the “Rzeczpospolita” newspaper’s ranking
of Poland’s 500 largest companies. The results of the analysis demonstrated that only 12 of those
companies had drafted social reports [100]. In the interest of comparison, according to the British FTSE
100, as many as 76% of all registered companies reported non-financial matters [101]. What is more,
a study carried out in 2014 on a population of 300 Polish companies revealed that only one out of five
enterprises had a CSR report prepared [102].

An analysis of the annual CSR reports in Poland shows that there is growing interest in social
reporting. However, reporting non-financial data in Poland is still considered to be of marginal
importance. One of the reasons behind Polish companies not going public about their social
involvement is that such practices may be viewed as a source of risk in terms of competitive information
publication [103].

The authors of the study opine that in the Polish reality it is still necessary not only to make the
companies aware of the need for social reporting, including SRHRM reporting but also to extend
such reporting by introducing a broader range of factors related to SRHRM practices. Under Polish
conditions, the key elements of social reports made public by enterprises are environmental indicators
(such as energy and water consumption, sewage and waste), data referring to responsibility
owed towards the community (such as corruption, competitive behavior) and responsibility for
products (such as consumers’ health and safety, product marking, compliance with requirements).
Data pertaining to SRHRM practices are significantly less prevalent. If they happen to be reported,
they are usually limited to information concerning the conditions of work, training, and compliance
with human rights (such as anti-discriminatory practices and work safety).

Given the foregoing, we may conclude that enterprises in Poland are characterized by a low level
of maturity with respect to the implementation of the SRHRM concept. Original studies conducted on
a group of young enterprises as well as studies carried out by other authors tend to confirm this.

In a study conducted in the year 2014 on 300 companies (consisting of 100 large and 200 small and
medium enterprises), employee-oriented activities were declared by over 85% of entities. However,
only half of the large companies (54%) and every fifth enterprise from the SME sector (19%) have
implemented the CSR strategy. This indicated that the remaining entities conducted socially responsible
activities on an ad hoc basis, if at all. What is more, only a small percentage of companies (31% large
and 16% SME) had the effects of their CSR activities assessed [102]. In comparison with the findings
of our original research, it is fair to say that there have been no significant changes in this respect.
Measuring the effectiveness of environmental actions in HRM continues to be a rare practice, declared
a mere 37.33% of young entities. The reason behind this could be the fact that sustainable HRM is a
relatively new concept which requires further analyses, above all with respect to defining indicators
for measuring and reporting [103].

Jastrzębska, in turn, draws our attention to the conditions that are characteristic of Poland and
which have a slower impact than in other states’ evolution of the CSR concept and, consequently,
the rate of SRHRM implementation. She claims that in Poland there is an absence of strong social
movements that stimulate the social participation of citizens, control the commercial sector or motivate
social responsibility. Furthermore, a typical feature of Polish CSR is the lack of institutionalism,
which can also be observed in the political sphere. This is evidenced, above all, by the absence
of a superior governmental strategy referring to CSR development, the shortage of budgetary
resources allocated to CSR development-related activities, and the assignment of participants to local
governments pursuing various, dispersed EU-funded projects with respect to CSR [2]. Under such
conditions, it is difficult to follow the worldwide CSR trends, and the SRHRM concept is, without a
doubt, one of them.

Needless to say, the first signs of Polish public administration’s involvement in CSR-related
matters should be seen in positive terms. This is demonstrated by, among other things, the project
named “Partnership for the Attainment of Sustainable Development Goals” initiated in 2017 by the
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Ministry for Enterprise and the Ministry for Technology to integrate representatives of different
environments for the purpose of effective realization of objectives on sustainable development.
The above initiative is bound to raise awareness across a broader audience in terms of sustainable
development’s objectives as adopted by the international community, their importance for individual
social groups, and the need of cooperation in their effective application [104], which may contribute
to an increase in the interest in a comprehensive SRHRM implementation. A vital role in the
popularization of practices of the broadly understood CSR, binding since the year 2017, is also played
by Directive 2014/95/EU of the European Parliament and of the Council. This is because the Directive
obliges large undertakings to disclose statements containing information relating to environmental
matters, social and employee-related matters, respect for human rights, anti-corruption and bribery
matters, but also to relate these practices with company strategies, the risk entailed and key outcome
indicators [105]. In the opinion of the authors of this study, the reporting obligation may become a
catalyst for positive change in the field of SRHRM and a precursor to a strategic approach to social
responsibility in HRM. Hopefully, this will also contribute to an increase in the number of initiatives in
the field.

4.3. The Correlation Between the Assessment of the Relation of SRHRM Practices with the Sustainable
Development of Organizations and Their Realization in Young Enterprises

Over the course of the original research, an attempt was made to examine the correlation between
the assessment of the relation of SRHRM practices with the sustainable development of organizations
and their practical implementation. With a view to establishing the strength and direction of the
interdependence of the variables, the Spearman’s rank correlation coefficient was calculated (Table 6).

Table 6. The correlation between the assessment of the relation of SRHRM practices with the sustainable
development of organizations and their realization in young enterprises.

Activity No.
The Assessment of the

Strength of the Relation 1

(Variable X)

Activities Pursued in
Enterprises 2 (Variable Y)

Rank X 3 Rank Y 4 Di Distance
Square of

Distance di 2

1 654 147 5 2 3 9

2 690 143 2 5 −3 9

3 553 113 15 15 0 0

4 568 129 13 11 2 4

5 546 119 16 13 3 9

6 672 146 3 4 −1 1

7 583 120 12 12 0 0

8 646 142 7 6 1 1

9 649 142 6 7 −1 1

10 416 47 32 33 −1 1

11 725 149 1 1 0 0

12 643 141 8 8 0 0

13 667 147 4 3 1 1

14 604 130 10 9 1 1

15 500 96 20 20 0 0

16 518 112 19 16 3 9

17 617 130 9 10 −1 1

18 561 105 14 18 −4 16

19 439 50 26 31 −5 25

20 362 25 34 34 0 0

21 360 23 35 35 0 0

22 593 119 11 14 −3 9

23 432 62 28 27 1 1

24 460 77 22 22 0 0
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Table 6. Cont.

Activity No.
The Assessment of the

Strength of the Relation 1

(Variable X)

Activities Pursued in
Enterprises 2 (Variable Y)

Rank X 3 Rank Y 4 Di Distance
Square of

Distance di 2

25 495 86 21 21 0 0

26 443 68 25 24 1 1

27 459 71 23 23 0 0

28 451 64 24 26 −2 4

29 423 56 30 29 1 1

30 535 97 17 19 −2 4

31 531 106 18 17 1 1

32 417 56 31 30 1 1

33 438 66 27 25 2 4

34 425 62 29 28 1 1

35 405 49 33 32 1 1

Sum - - - - - 116
1 the sum of rating given to a particular practice by all the surveyed managers, with the adopted rating scale 1–5.;
2 the number of enterprises in which, according to the manager, a particular practice has been realized; 3 the position
of a given practice in the ranking due to the sum of ratings awarded by managers; 4 the position of a given practice
in the ranking due to the number of enterprises where it is realized.

rd = 1 − (6 × 116/35 × (35ˆ2 − 1)) = 0.984 (1)

The 0.984 rank correlation coefficient demonstrates a very strong correlation between the
assessment of the relation between socially responsible practices and the sustainable development
of organizations and their practical implementation in the studied enterprises. This indicated that
the practices which are pursued are those which—in the opinion of the management—are vital to the
policy of sustainable development, as expressed by the high rating of their relation.

To describe the correlations between the impact of the above-mentioned variables, we used
regression analysis. Figure 1 represents a linear regression function type II, which specified the
development of correlations between the realization of SRHRM practices under the influence of
changes in the rating of their assessment of the relation of SRHRM practices with the sustainable
development of organizations in the study sample.

 
Figure 1. Correlation between the assessment of the relation of SRHRM practices with the sustainable
development of organizations and their implementation in young Polish enterprises.
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The resultant regression coefficient ay = 0.3706 tells us that, in the study population, a 1-point
impact growth in the assessment of the relation of SRHRM practices with the sustainable development
of organizations results in an average increase of its realization by 0.3706. The coefficient of
determination R2 = 0.9529 determines that in 95.29% the changeability of the number of enterprises
pursuing socially responsible HRM practices was explained by the estimated regression function
(through the variability of the effect of activities on the sustainable development of young companies).
Next, the coefficient of linear indetermination (1 − 0.9529 = 0.0471 = 4.71%) yields information that in
the studied sample of enterprises, the mere 4.7% changeability in the number of companies realizing
social activity was not explained by the variability of the impact of activities on the sustainable
development of enterprises.

The above-described regression function type II is a proxy variable of the function describing
the studied relationship in all young enterprises in Poland. In the case of concluding with respect to
unknown parameters of equations on the basis of data from the sample, a standard error of estimate of
the regression coefficient Sa, a standard error of estimate of the polynomial Sb, and residual standard
deviation Sz were calculated. The linear regression model is represented by the following equation:

yi = 0.3706 × xi − 98.678 + zyi (2)

[Say = 0.014] [Sby = 7.708] [Szy = 8.54]

The standard error of estimate of the regression coefficient Sa informs us that when estimating
the regression coefficient in a population of generally young companies on the basis of the regression
equation we may err by 0.014. The standard error of estimate of the polynomial Sb informs us
that when estimating the polynomial, we may go wrong by 7.708, whereas the residual standard
deviation Sz informs us that the real value of the dependent variable differs by 8.54 from its theoretical
value computed on the basis of the equation. The following hypotheses were made when drawing
conclusions about the regression to the whole body of young enterprises:

H0 : αy = 0 H0 : βy = 0

H1 : αy �= 0 H1 : βy �= 0

The zero hypotheses presumed that the regression coefficient αy and the polynomial βy in the
population were statistically insignificant; while the alternative hypotheses assumed that the specified
parameters were statistically significant. To verify the validity of assumptions stated in H0 the t-Student
statistics was employed.

t = ay/Say; t = 0.3706/0.014 = 26.471; t = by/Sby; t = −98.678/7.708 = −12.802; (3)

The critical area is marked by the relation P(|t| ≥ tα;s) = α assuming the level of confidence to
be α = 0.05 and the degrees of freedom s = n − 2, the result obtained was t = 2.037. When comparing
the computed test values with the critical value, it was demonstrated that the parameters αy,
P(26.471 > 2.037) = 0.05, and βy, P(12.802 > 2.037) = 0.05 are statistically significant. This shows that
the regression function describing the rating of the assessment of the relation of SRHRM practices with
the sustainable development of organizations and their implementation in young Polish enterprises
computed on the basis of the sample constitutes the basis for concluding on the presence of the said
correlation in the whole body, i.e., in all young Polish enterprises.

5. Conclusions

Socially responsible activities of enterprises in our modern world have become one of the
fundamental elements of assessment of the position of an undertaking on the global market and
a unique measure of its competitiveness. Therefore, the CSR concept—and SRHRM as its vital
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component—are becoming increasingly popular. The analysis of source literature demonstrates that
SRHRM not only aids the development of sustainable organizations but is also an effective instrument
for gaining a competitive advantage, favouring improvement of relations with company employees,
increasing their satisfaction, loyalty, and motivation, while boosting both the internal and external
company image. Those undertakings that consider SRHRM practices to be a permanent element
of the business model they pursue and one of the key competencies are predestined to top the list
of global companies and continue to increase their capacity to constantly generate added value.
The implementation of the SRHRM concept is, without a doubt, evidence of the HRM system maturity.
Maturity in the field of SRHRM may, in turn, be indicative of the general maturity of a given entity in
the CSR area. Therefore, analysis of the social aspects of social HRM responsibility should become a
more frequent component of assessments of one’s developmental potential and enterprise valuations.

To evaluate the scope of implementation of the SRHRM concept in the Polish reality, empirical
studies have been conducted on a representative sample of young Polish enterprises. The said studies
allowed the positive verification of the following hypotheses:

Hypothesis 1. Socially responsible activities declared by Polish managers in the area of HRM have an irregular
relation with the sustainable development of young organizations.

Hypothesis 2. There is correlation between the assessment of the relation of SRHRM practices with the
sustainable development of organizations and their implementation in young enterprises.

The analysis of correlations demonstrated a very strong positive correlation between the
evaluation of the relation of SRHRM practices with the sustainable development of organizations and
their practical implementation. Research demonstrated that the higher the rating of the relation of a
given activity in the opinion of Polish managers, the more often it was implemented in the studied
companies. This allowed the formulation of the following conclusion: in order to increase the scope of
implementation of the SRHRM concept in the Polish reality, it is necessary to raise awareness of the
importance of SRHRM practices at managerial level for the sustainable development of organizations.

Furthermore, the empirical studies show that SRHRM practices are adopted relatively frequently
by young Polish enterprises. Nonetheless, there seems to be a low level of maturity with respect to
the implementation of the SRHRM concept under Polish conditions. The following symptoms are
evidence of the above conclusion:

—the focus of a significant rate of the studied entities on obligatory practices, i.e., Those required
by law;
—a low rate of entities which hold ethical certificates;
—low interest in the issue of compliance with ethical requirements by contractual partners;
—a widespread lack of developed measurement and reporting procedures regarding SRHRM.

The analysis of regression defining the assessment of the impact of actions concerning CSR in the
area of HRM on their realization in young enterprises is the basis for the conclusion that this correlation
is present in the whole collection, that is in all Polish enterprises. However, the results cannot be
extrapolated directly to any other country, because the work environment in different countries has its
own specific conditions. One of the drawbacks of the results gained with the usage of this research
method is the fact that the obtained data express only the managers’ opinions. However, it should
be underlined that the respondents were managers responsible for the realization of the surveyed
HR functions in their organizations, that is people having the required knowledge and experience
to properly assess the impact of HRM practices on the sustainable development of the enterprises.
Sustainable development of enterprises is difficult to be surveyed because it is shaped by many various
factors. In this paper the authors concentrated on one of them, that is SRHRM practices. This creates a
limitation in the interpretation of the obtained results.
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It appears that in the Polish reality, there are still many entrepreneurs who do not see SRHRM
as an effective instrument of HR function improvement. This suggests that the need to disseminate
knowledge concerning the usefulness of the society-oriented attitude in the field of human resource
management and the emphasis on the relationships between the realization of the said assumptions
and the attainment of personnel goals and sustainable development objectives. CSR should feature
permanently on the personnel agenda of organizations, for this is the only way in which it can bring
long-term positive outcomes as expressed through an accurate perception of an enterprise by its
internal and external stakeholders. In the long term, SRHRM activities should be seen as a type of
investment which pays off in terms of the increased involvement of employees, improved employee
performance, broadened perspectives of development, and strengthened investor confidence, which
favors the effective allocation of capital, facilitates the achievement of investment goals, and stimulated
sustainable organization-building.

Given the dynamic situation on the labor market, affected by tendencies such as the natural growth
rate, the aging of societies, falling unemployment rates, and migration, we should expect SRHRM to
be more and more frequently used as an inseparable and permanent element of the personnel strategy.
For it must be emphasized that the implementation of the concept may not be limited to an ad hoc
participation and may not focus on selected activities only. These must not be pseudo-social initiatives
treated as a marketing tool, directed purely at the attainment of image benefits as part of employer
branding. Durability (strategic persistence) must be an immanent feature of personnel initiatives taken
up as part of SRHRM. Only a long-distance SRHRM strategy, with the potential to become firmly
rooted in the organizational culture, may become a foundation for the development of sustainable
employees who support the idea of sustainable development of organizations.

Given the advantages of SRHRM implementation and its proven importance for sustainable
development of organizations on the one hand and the determined low level of maturity in the field
of its practical implementation in the studied entities on the other hand, the authors opine that a
significant area for further research is the identification and analysis of factors that precondition the
realization of this concept in Polish enterprises. The authors’ intention is to continue research directed
at the diagnosis of stimuluses and barriers to the implementation of the SRHRM concept.
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2. Jastrzębska, E. Ewolucja społecznej odpowiedzialności biznesu w Polsce. Kwartalnik Kolegium
Ekonomiczno-Społecznego Studia i Prace SGH 2016, 4, 85–101.
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pp. 33–44, ISBN 9788391748763.

123



Sustainability 2019, 11, 1044

6. Colbert, B.A.; Kurucz, E.C. Three conceptions of triple bottom line business sustainability and the role of
HRM. Hum. Resour. Plan. 2007, 30, 21–29.

7. Rimanoczy, I.; Pearson, T. Role of HR in the new world of sustainability. Ind. Commer. Train. 2010, 42, 11–17.
[CrossRef]
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Abstract: The topic of a sustainable business model is currently the subject of much scientific research
that covers a wide range of topics, from terminological aspects to aspects related to the impact
of sustainability factors on company development. So far, however, the topic of sustainability in
business models operating in electronic markets has only been studied to some extent. This article
covers broad research into the value migration to sustainable business models of companies operating
in the digital economy on the capital market. The aim of the article is to present key results of research
into value migration to sustainable business models of companies operating in the digital economy
on the capital market. The relevant literature on the trends in the application of the sustainability
concept in the digital economy, the attributes of business models, and the interpretation of value
within the concept of business models is also reviewed. The results obtained are ambiguous.

Keywords: value migration; value capture; sustainable business model; digital economy

1. Introduction

The digital economy is shaping many new business models. The development of business models
based on the Internet initiates many solutions [1]. The Internet is constantly opening new spaces
for creating added value [2]. The dynamic development of networking is driving by the fast-paced
evolution of digital technologies that foster the shaping of innovative business models. A key topic for
modern approaches to business model design is achieving sustainability.

Digital economy business models based on the assumptions of contemporary trends, such as
the sharing economy, the network economy, the Big Data and the circular economy, in addition to
being based on IT applications in many cases, are also based on rules that are different from the
traditional approaches to the neoclassical economy. The applicability of these solutions means that
they are increasingly adopted by business practice, which results in undermining existing business
models. Sometimes doubts arise about the integrity and even in some cases, the legality, of the
proposed solutions. Their important attribute is that they are based on community development.
It ensures better availability of goods, rationality of their use and improvement of people’s quality
of life. Trends in the digital economy influence changes in the perception and understanding of the
essence of the modern world and the approach to social, ecological and economic aspects.

The concept of sustainability, widely explored in science in recent years, can play an important role
in shaping and adjusting these innovative business models. As regards the concept of sustainability,
the key role is played by a longer perspective of studying business, which, in the context of the dynamic
development of new technologies creates new challenges, such as positive or negative perceptions of
digital platforms by society.

Generally, Sustainable Development ensures the preservation of natural resources, which ensures
the natural function of local ecosystems and of nature in general. Sustainable Development influence
on solidarization and cooperation with other communities. Economic Sustainable Development
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ensures quality of life through economic self-determination and self-development of both individuals
and societies [3]. Based on the assumptions of this concept, which ideologically refers to the
macroeconomic approach, its narrower trend focused on building the theory and application solutions
called sustainability has emerged. It is a model to keep managers predisposing their specific attitude
to business management.

Generally, in theory and practice, several approaches to sustainability can be distinguished:
The classic approach broadly described in the literature and well-recognized as the Triple Bottom

Line [4]. This approach is often used by mature companies which create the strategy based on
stakeholder analysis and corporate social responsibility [5]. Their business model incorporates a
balance of ecological, social and economic factors. In their strategy of competitive advantage these
companies apply the triple bottom line rules for example by including ecologically friendly products
into their offer, undertaking activities for positive impact on environmental protection, and striking a
balance between all stakeholders interests. There are different aspects, which are described in the range
of classical approaches to sustainability, for example: typology [6], aspect of life cycle of enterprises [7],
rules for corporate social responsibility [8], and green supply chain [9].

The second approach is based on assumptions, for example of S. Schaltegger et al., who say that:
‘The value proposition must provide both ecological or social and economic value through offering
products and services–business models for sustainability describe, analyze, manage, and communicate
(i) a company’s sustainable value proposition to its customers, and all other stakeholders; (ii) how
it creates and delivers this value; (iii) and how it captures economic value while maintaining or
regenerating natural, social, and economic capital beyond its organizational boundaries [10]. In this
holistic approach ‘no sustainable value can be created for customers without creating value to a
broader range of stakeholders’. This also includes a management approach which aims at achieving
success in a fair manner for employees. This topic is widely developed in the literature [11–13].
Schaltegger approach to sustainability is focused on the assumption that the condition for companies’
success is to design business models for sustainability, not as in the approach of Triple Bottom Line
to meet conditions adequate to social, economic and ecological behavior. The essence of the newly
designed business model is the use of sustainability attributes to build a competitive advantage.

The third approach addresses the specific aspect of economic sustainability in combination with
the emerging shared economy business models that are enabled by the networked economy. It is
very important for the sustained continuity of these business models to consider topics such as
social, ecological and labor rules, which may be captured in legal requirements but also in social
norms and values. The concept of the sharing economy is now widely discussed in literature [14–17].
This approach differs significantly from the previous ones because it focuses on the ethics of business
behavior in the context of legal conditions. Especially, that new solutions undermine existing business
models which raises a lot of controversy. In addition, new concepts using social communication
platforms provide opportunities for better access to goods for those social groups that could not
afford it. In this way, a new social order is shaped, which requires extensive theoretical research and
verification of application solutions.

The fourth approach to the understanding of the concept of sustainability is sustainability’s role
in creating the New Theory of Property Rights, which will be important in the context of designing
business models [18]. Property rights emphasize the importance of individual and transferable
property rights for an effective allocation of resources in the economy. The theory of property
rights assumes that property rights allow for limiting the scope of non-changeable relations in the
economy [19].

This concept refers to the difficult relationship and even contradictions between ownership
and the fulfillment of sustainability requirements. These dilemmas are crucial for the success of the
implementation of balanced solutions in the social, economic and environmental spheres. To some,
sustainability primarily refers to energy efficiency or to the slightly broader principles of efficient
resource conservation. To others, sustainability requires radical changes in our social and political
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institutions. Indeed, some proponents of sustainable development argue for “socially just development
world-wide” that “should attempt to address important social and political issues related to the
inequitable allocation of the world’s resources.” Still others envision sustainability as a fundamental
human right [18]. In this context the right to property and the freedom to dispose of it can be limited
by the demands placed on enterprises in the aspect of social pressure of various groups of stakeholders
sensitive to the balance in many aspects of life.

The fifth approach to the sustainability concept that can be distinguished is the approach related
to the concept of Corporate Social Responsibility. The assumptions of this concept are presented in the
Carrol Pyramid. The key issue is the approach to corporate responsibility towards business. There is a
philanthropic, economic, legal and ethical responsibility in this context [20]. The context of creating
values through applying the Corporate Social Responsibility (CSR) assumptions is also important [21].

CSR assumptions support the conceptualization and operationalization of sustainability
assumptions and may include many approaches depending on many factors. The most important
thing, however, is that, instead of emphasizing profits, the most important concern for a company
should be value [6].

An important approach to the development of the sustainability concept are the assumptions
of the stakeholder theory. Honest relations with stakeholders create a business ecosystem based on
respect [22,23].

Modern sustainability approaches are complex and based on a holistic approach [24].
The third approach to the understanding of the sustainability concept can be directly applied

to a research problem defined. The social aspect of designing digital business models that provides
opportunities for building a community and the creation of environmentally friendly technologies
may influence value migration to attractive business models.

Sustainability should thus be seen in the context of building competitive advantage with an
ethical approach to market play, supporting innovative solutions that have a positive impact on society,
creating social value and social profit. The standard approach based on classic economy is designing
innovative business models in the Internet environment that will provide the company a monopoly or
dominance position. Often the related business models are based on a comprehensive data platform.
Such central position allows these companies to reap the benefits of high margins. Recently this
approach is strongly criticized.

In modern business models, classic economics provides only a partial answer as argued above
and is furthermore challenged by the emergence of the sharing economy. The latter case requires to
investigate sustainability in business models again. A firm’s business model is relevant to its ability to
capture value because it is through its business model that the firm exercises its bargaining ability [25].

Several key challenges that are developed in the context of creating sustainable business models
can be distinguished:

1. Triple bottom line—The co-creation of profits, social and environmental benefits and the balance
among them are challenging for moving towards Sustainable Business Models.

2. Mind-set—The business rules, guidelines, behavioral norms and performance metrics prevail in
the mind-set of firms and inhibit the introduction of new business models.

3. Resources—Reluctance to allocate resources to business model innovation and reconfigure
resources and processes for new business models.

4. Technology innovation—Integrating technology innovation, e.g., clean technology, with business
model innovation is multidimensional and complex.

5. External relationships—Engaging in extensive interaction with external stakeholders and business
environment requires extra efforts.

6. Business modelling methods and tools—Existing business modelling methods and tools [26].

Companies operating in modern conceptual trends that use the potential of the digital economy are
often not focused on maximizing shareholder value, but rather, on creating social value. Although the
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original intentions may not be of an economic nature, the economic aspect is, however, a priority in
the long-run. The technologies underpinning the new digital economy, most importantly and in rough
order of maturity, include: (1) advanced robotics and factory automation (sometimes referred to as
advanced manufacturing); (2) new sources of data from mobile and ubiquitous Internet connectivity
(sometimes referred to as the Internet of things); (3) cloud computing; (4) big data analytics and
(5) artificial intelligence (AI). The transformative potential of the New Digital Economy can only be
realized if and when these elements mature, become better integrated, more interoperable, and broadly
used. This is unlikely to be a simple, even, uncontested, or rapid process. Social and technical factors,
such as data security risks or a backlash across various digital divides, could slow or even derail the
development of the New Digital Economy [27].

Thus, the concept of strategic value plays a crucial role. Strategic value examined in this way and
combining economic and social values determines the design of contemporary sustainable business
models in the digital economy.

Digital platforms that ensure the creation of social relationships in the global world influence the
emergence of sustainable business models that emerge directly from the assumptions of individual
concepts and trends in the digital economy. They include the Circular Economy, Big Data, and
the sharing economy. The traditional approach to designing business models following Circular
Economy assumptions is based on the stages of the value chain delivery process, such as design,
production, remanufacturing, distribution, consumption, use, reuse, repair, collection, recycling and
recovery. The use of virgin materials and the development of solutions from the sphere of obtaining
residual waste should close the circular economy circulation process. Many different approaches
have been proposed for designing either circular or sustainable business models, however there is no
consensus of an integrated vision of both concepts [28]. The assumptions of the Circular Economy
are based on the application of the following principles, which in whole or in part constitute a
configuration of business models focused on their implementation. ReSOLVE is a checklist of Circular
Economy (CE) requirements proposed by the Ellen MacArthur Foundation that consists of six actions:
regenerate, share, optimize, loop, virtualize, and exchange, each presenting an opportunity for CE
implementation [29]. The scope and interpretation of these six activities covers the following areas:

1. Regenerate—shift to renewable energy and materials, reclaim, retain and regenerate health of
ecosystems, return recovered biological resources to the biosphere.

2. Share—keep product loop speed low, maximize utilization of products by sharing them among
users, reuse products throughout their technical lifetime, prolong life through maintenance, repair
and design for durability.

3. Optimize—increase performance/efficiency of a product, remove waste in production and the
supply chain, leverage big data, automation, remote sensing and steering.

4. Loop—keep components and materials in closed, loops and prioritize inner loops.
5. Virtualize—deliver utility virtually.
6. Exchange—replace old materials with advanced non-renewable materials, apply new

technologies [30].

The literature recognizes digital business models and digital technologies as factors that facilitate
the transition to the Circular Economy. They can be used to overcome the challenges of the Circular
Economy [31].

Companies’ fundamental challenge in implementing circular economy principles is to rethink
their supply chains, and as a consequence the way they create and deliver value through their business
models [32]. Circular economy business models have powerful innovation potential, which must be
released by the creators of modern business.

The assumptions of the Triple Bottom Line concept, in turn, shape the understanding of a
pro-ecological, ethical and economic approach to managing limited resources in a traditional way.
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Big Data and the sharing economy focus on a completely different approach to the aspects
of sustainable business. Their approach creates conditions for the creation of value from fast data
processing and using the effect of community activity. While there is no universal definition of big
data, there appears to be an emerging consensus about its uniqueness that distinguishes big data
from what we recognize a large database to be like in a traditional sense. Three Vs of big data,
namely volume, variety and velocity, have been introduced at an early stage of the development of
this notion which reflect the continuous expansion of data in terms of multiplicity [33–37]. The use
of large data sets for a broad approach to sustainability is developmental and, together with other
concepts, is revolutionizing the world’s economy. The sharing economy holds the promise for a more
sustainable world by giving access to underutilized resources, at a fraction of the cost, to some who
cannot or do not want to buy new products, and the chance of making an extra income for those who
already own such underutilized resources. The sharing economy is seen as instrumental in facing
wicked problems such as overconsumption and income inequality [38]. The sharing economy as: a
socioeconomic system enabling an intermediated set of exchanges of goods and services between
individuals and organizations which aim to increase efficiency and optimization of under-utilized
resources in society [39]. From this perspective, the original assumptions of the sharing economy
concept are part of the general assumptions of sustainable management, creating opportunities to
implement sustainability assumptions by using innovative technological solutions on a previously
impossible scale.

An important and noteworthy problem is value migration from less to more attractive business
models. Adrian Slywotzky defines value migration as a flow of economic and shareholder value
away from obsolete business models to new, more effective designs that are better able to satisfy
customers’ most important priorities. It reflects changing customer needs that will be satisfied by new
competitive offerings. Value migration occurs when there is a disconnect between customer priorities
and existing business designs [40]. The reason why value flows from business models may be the lack
of mechanisms built into the way companies operate that ensure meeting environmental protection
requirements and social and legal standards, which may generate a risk of lowering the market value
of companies. This is especially important for companies at the early stage of development and listed
on the stock exchange, including start-up companies, where investors assess potential chances and
threats to an increase or decrease in company’s market value very carefully. Because this type of
market concerns a large number of companies that operate in the digital economy, the problem of value
migration is also worth considering in terms of meeting sustainability requirements. Sustainability can
generate a positive impact on value migration when sustainability features are a distinctive component
of the business model. Then the value may flow from companies that do not apply sustainability
assumptions to companies that use business models based on these assumptions. Sustainability can
be an attribute that determines value migration. Therefore, a decision was made to conduct scientific
research into the migration of the value of the business model of digital economy companies.

The theoretical framework presented was used to identify the theoretical and practical gaps
in terms of the impact of sustainability factors built into the business models of digital economy
companies on achieving their success. Undoubtedly, sustainability factors in the DNA of business
models should have an impact on value migration on capital markets.

The aim of the article is, therefore, to present the key results of research into value migration to
sustainable business models of companies operating in the digital economy on the capital market.

2. Trends in the Use of the Concept of Sustainability in the Digital Economy

The development of electronic markets is dominated by modern business. The number of areas
implemented through digital technologies increases each year. This evolution has lasted for many
years. R. Alt and H.-D. Zimmermann distinguish six stages in the development of the subject of
electronic markets Table 1:
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Table 1. Development of Digital Economy.

Period Description

Proprietary era (1970–1990)

• Communication of documents (EDI) via proprietary
communication networks (videotex, X.25-based value
added networks),

• Definition of electronic standards for transactions (e.g.,
American National Standards Institute (ANSI), Electronic
Data Interchange for Administration (EDIFACT), Tradacoms)
and directories (e.g., X.500),

• Focused electronic markets and interorganizational
information systems (e.g., airline reservation systems,
financial exchanges, electronic shopping).

Early E-Commerce (1990–1995)

• Basic Internet technologies (e.g., TCP/IP, HTML, XML) are
used for static HTML pages and web-based EDI,

• Emerging standard application for interorganizational
processes (ERP) and business process orientation,

• Internet-based electronic malls pave the way for
multi-vendor platforms which offer joint functionalities (e.g.,
directories, payment).

Early E-Business (1995–2000)

• Complex dynamic database-based web presences with more
integration with business processes and application systems
for online sales etc.,

• Evolution of XML-based standards for electronic business
(e.g., cXML and eClass for electronic catalogs),

• Evolution of standard application systems for E-Business
(e.g., electronic catalogs, supply chain and customer
relationship management).

Early digital value chains (2000–2005)

• Emphasis of E-Commerce shifted from B2C to B2B as well as
to B2E (Business-to-Employee),

• Integration of electronic business technologies with
enterprise applications and emergence of integration
solutions (e.g., portals, EAI),

• Mobile channel becoming available based on GSM and
RFID technologies.

Early digital ecosystems (2005–2010)

• Ecosystems with multi-channel clients linked with
centralized electronic (market) platforms (e.g., App stores,
open source communities),

• Social media as enhancement and/or platforms for
E-Business (e.g., Social CRM, Social Shopping),

• On-premise solutions are becoming available as shared SaaS
and cloud-based solutions.

Early convergence (2010–)

• Omni-channel environments where information is shared
among all user locations (e.g., mobile, web, office/shop, car,
public transport),

• Consumerization shifts control to end user and user-centered
life solutions (e.g., for health, mobility, finance) are
becoming available,

• Leverage technologies for storing and analyzing large
volumes of data (big data) for business scenarios.

Source: [41].

The digital economy has provided much stronger change than changes in the previous decades,
due to the following unique features (Watanabe et al., 2018b):

• Expanding Information and Communication Technology (ICT) and the digital economy at a
tremendous pace;
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• Value can be provided free of charge;
• ICT prices decrease and productivity declines;
• Digital goods are mobile and intangible, thus leading to substantially different business models;
• The boundary between consumer and producer is thinning, and consumers are

becoming “prosumers;”
• Barriers of entry are low, making companies to innovate seamlessly;
• Companies can enjoy fully network externalities and the subsequent self-propagation

phenomenon embedded in ICT products and services6;
• Companies are polarized between those enjoying network externality and those not;
• Digital companies have a tendency toward a gigantic monopoly;
• Contrary to a traditional monopoly, this new monopoly can enhance convenience [42].

It can be expected that in the near future, all the areas of human activity will be implemented with
the participation of electronic media. They also contribute to changes in the behavior of consumers,
which is important for the development of the sustainability concept [43].

The areas of human activity create new solutions by means of social media and it is important to
define how they are used, whether this way is honest and does not harm other people, and whether it
is in accordance with generally accepted social norms. This subject certainly requires a lot of research
and analysis.

The traditional definitions of business models are based on an economic approach. According to D.
Teece, a business model describes the design or architecture of the value creation, delivery, and capture
mechanisms [a firm] employs. The essence of a business model is in defining the manner by which
the enterprise delivers value to customers, entices customers to pay for value, and converts those
payments to profit [44].

Extensive literature research into the issue of business model sustainability conducted by
R. Biloslavo, C. Bagnola and D. Edgar indicates that the traditional approach refers to the
pro-environmental, ethical and effective conduct of business regardless of whether it is run in the
standard or digital form [45].

The sustainability is part of the trend of the verification of the social acceptance and legal and moral
compliance of electronic media use. Sustainability is addressed in many areas related to electronic
media [46]. As F. Lüdeke-Freund and K. Dembek indicate, foundational beliefs and concepts, a base of
practical tools and resources, authorities and a community of actors emerge around the research and
practice of sustainable business models that operate in both digital and physical spaces [47].

This approach is part of the European approach to the sustainable business model [48].
Digitalization opens new pathways for sustainability that will also affect the characteristics of
sustainable entrepreneurial ecosystems [49,50]. The first attempts at identifying the concept of
sustainability have already been made. F. Welle Donker and B. van Loenen referred the concept
of sustainability to the concept of Big Data. In resolving the tension between the problem of lost
revenue due to open data and the need to maintain adequate data service quality, a solution could
be to develop a sustainable business model for open government data providers that ensures the
availability of quality open data in the long-run. They focused on the service component as it forms the
starting point of any business model, and on the financial component as this component determines
the sustainability of all other components, i.e., the finances determine the level of service, the technical
and organizational aspects. Their approach provides several hands-on proposals for self-funding
agencies having to implement an open data policy whilst ensuring their long-term sustainability [51].

The concept of sustainability is examined in the context of the sharing economy, which is
characterized by many features that are part of sustainable business model philosophy.
Business models based on the sharing economy share resources, making natural resources less
exploited (fuel consumption when sharing space in the car, energy consumption to heat the house
in the case of sharing a flat or other resources). In addition, sharing creates a positive attitude and
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reduces the level of consumption, which, in global terms, affects the social and environmental factors
of the quality of life. This approach creates sustainable consumption and makes the users of goods and
services seek to use limited resources intelligently. In this case, ownership is not a priority but sharing
is preferred, which from an economic point of view, generates less consumption and optimal use of
limited resources [38].

The perspectives of the sustainable development of the sharing economy suggest the use
of perspectives to measure the performance of sharing economy business models in economic,
environmental, social and technological areas.

• The economic area is defined as an organizational domain that emphasizes practices, discourses,
and material expressions associated with the production, use, and management of resources.

• The ecological area is defined as an organizational domain that emphasizes the practices,
discourses, and material expressions that occur across the intersection between the organizational
and the natural realms.

• The social area is defined as an organizational domain that emphasizes the practices, discourses,
and material expressions associated with the formal and informal processes; systems; structures;
and relationships actively support the capacity of current and future generations to create healthy
and liveable communities.

• The technological area is defined as an organizational domain that supports and enhances a “good
life” for all of its employees, customers and society as well without compromising the Earth’s
ecosystem or the prospects of later generations [52].

The discussion on the application of sustainable business model assumptions is also developing
in reference to Peer-to-Peer (P2P) sharing platforms.

P2P sharing platforms such as Airbnb, Uber, TaskRabbit and Peerby are ‘multisided platforms’:
intermediaries that bring together two (or more) distinct groups of users (e.g., hosts and guests, drivers
and riders) and enable their direct interaction.

The triadic business model, involving a platform operator and two customer groups, the suppliers
and consumers of the service of these two-sided markets has been variously referred to ‘sharing-based’,
‘accessibility based’ as guests, drivers, riders and enable their direct interaction. Arguably, the criteria to
assess the success of sharing-based business models (especially if adopted by social enterprises) should
go beyond traditional financial metrics (e.g., revenues) and take into account the platform’s market
penetration, the level and type of user engagement, and the social and environmental impact [53].
In this aspect psychological drivers shapes customer’s willingness to participate in co-creation
activities. Being a participant in a larger community conducing similar views builds social identity and
sensitivity to social and ecological factors. Co-creation then has significance, not only in the context of
business and consumption aspects, but also in the improvement of the world.

The concept of the circular economy, important for sustainability, deals with environmental
aspects. The circular economy (CE) can be a driver of sustainability and it can be promoted and
supported by the creation of new and innovative business models, which embed CE principles
into their value propositions throughout the value chains [30]. The modern concepts of the digital
economy require assessment in terms of sustainability, not only in the context of social, economic and
environmental assumptions, but also in terms of the concept of value, which can be created. Using a
sustainable business model, value can be captured from the market. Company market value and social
profit can be created by means of a sustainable business model. Value migration plays a key role in this
respect. While value migrates to business models of the digital economy, it disrupts other traditional
industries that are becoming unstable and labile.
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3. Value Migration to the Sustainable Business Models of Digital Economy Companies

The digital economy is now a turning point and the driving force of global business. This results
in the emergence of new business models, whose existence depends on the development of this trend.
A crop of concepts as well as related business formulas are emerging. The key trends that create
opportunities for the emergence of new and innovative business models include concepts such as the
sharing economy, the network economy, the circular economy and Big Data. These solutions are based
on technological assumptions and a wide impact on social phenomena. The value captured from an
enabling technology is thus likely to be highly limited relative to the social returns to the innovation.
Because the private returns do not reflect their value to society, inventors will underinvest compared
to the level that would be socially optimal [54].

In the context of these trends, the book value of the company is of less importance, whereas
intangible assets play an increasing role. They determine the attractiveness of the business model
resulting from its functionality. Data is increasingly the basic component of the assets of digital economy
companies. It is evidenced by the dynamic development of the Big Data concept, which changes
the approach to the valuation of companies. In many cases, having access to a large number of data
sets determines the high market valuation of companies [55]. The trend focused on the creation of
strategic value is the concept of the sharing economy. In the relevant literature, this approach has been
dynamically developed in recent years. The sharing economy was first used by Prof. Lawrence Lessig
from Harvard University, where he described it as consumption resulting from sharing, exchanging
and hiring resources without the need for goods. This activity began to spread by sharing unused
resources between people [14]. Authors such as R. Botsman and R. Rogers [56], A. Stephany [15],
R. Belk [17] and others contributed to the recognition of this approach. In the relevant literature, the
concept of sharing resources and relationships between cooperation actors may refer to at least several
varieties. The collaborative economy, the peer to peer economy, the sharing economy, the collaborative
consumption and the mesh economy can be defined. In practice, the concept of the sharing economy
refers mainly to the forms of cooperation in terms of Business to Consumer (B2C) and Consumer
to Consumer (C2C) transactions. This is of fundamental importance in the area of the construction
of business models and the interfaces that take place between these entities, both in the sphere of
relationships and the construction of business models that interact with companies. Contemporary
business continuously being disrupted by startups and established firms utilizing sharing economy
approaches [38]. The same applies to the concept of the circular economy. It also changes the approach
to business, especially in the sphere of environmental protection. In the relevant literature, a significant
and dynamic increase in the number of publications devoted to this subject can be observed [30].
The circular economy, indeed, is based on the establishment of closed production systems, where
resources are reused and kept in a loop of production and usage, allowing for generating more value
and for a longer period. Despite the interest in the circular economy by politicians and practitioners,
scholars, particularly in the strategic management field, are still struggling with a lack of a framework
explaining how companies willing to become circular adapt their existing business model or create a
new one [57]. The development of the digital economy mainly involves the processing of large data
sets (Big Data), which has become a leading scientific area with reference to the name of data science.
An increased number of companies from the private sector as well as government agencies and public
institutions benefit from the results obtained in the analysis of large data sets. This has a significant
impact on the creation of innovative business models based on a large amount of data. In recent years,
a very dynamic new trend initiating innovative business models has been developing, namely Open
Data. Open Data portals collect various data that may be helpful in the design of new and innovative
business models, which could not exist without the potential of these databases.
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The aforementioned concepts function within the framework of the network paradigm, where
a distinctive factor is cooperation and coopetition, disrupting existing business models, creating
opportunities to develop new and innovative solutions in the field of business. The dynamics and the
impact of new business models generate changes in individual industries and sectors of the economy.
Business models may survive by striving to achieve sustainability, which can be considered a decisive
feature that determines the investment attractiveness of business models. It can be assumed that a
sustainability attribute is the key value of modern business models, which affects business and social
ecosystems [30]. According to G. Mahajan, value is balance between the effort and the result, and if
the value is positive (that is, the perceived effort is less than the perceived result), value is created.
If the reverse happens, value is destroyed. Value is also the benefit one gets versus the cost, and is
generally is seen in competitive situations, since actors have alternatives. The difficulty with value
is that it is intangible because value depends on the value ecosystem and their perception of value.
Value is fundamental, it is what we are seeking (it exist whether we notice it and not see it); value is
what is good (or meritorious), useful, important or worthwhile [58]. It is visible on the capital markets,
which is manifested in value migration from less attractive to more attractive models. Value migration
will depend on the qualitative attributes, which include the features of sustainability, which can be
considered as a key platform for the business model formula, which may translate into value migration
described by means of quantitative variables. The quantitative variables of value migration include:

• The relationship between market value and sales revenue [40],
• The growth rate of sales revenues,
• The growth rate of company market value,
• The growth rate of the Price-to-Equity (P/E) ratio,
• The growth rate of the Price-to-Book Value (P/BV) ratio,
• The scalability of the business model measured by the quantitative state, in which an increase

does not force expenses out of proportion to the scale of growth. A perfectly scalable state is when
companies, by gaining increased returns, create ever higher profitability.

Essentially, value migration has three stages which were presented in Figure 1: (A) Value inflow:
In this phase, a company or an industry captures value from other industries or companies due to
superior value proposition. The market share and profit margins of the company or industry expand.
(B) Stability: In this phase, competitive equilibrium is established. Growth rates moderate. (C) Value
outflow: Value starts to move away towards companies or industries meeting evolving customer
needs. In this phase, market share declines, margins contract, and growth stops [59].
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Figure 1. The three stages of value migration. Source: [59].

The causes of value migration are: Customer priorities, an essential catalyst for value migration,
change due to a multitude of factors. Hence, there could be several drivers of value migration.
Some time-tested drivers are (1) technology; (2) cost; (3) convenience; (4) lowering of entry barriers;
(5) lower switching costs; (6) easier access to capital and (7) innovation [60].

Generally, in services, the value is considered from the point of view of two approaches. Value in
use and Value in exchange. Value in use refers to the tangible features of a commodity (a tradeable
object) which can satisfy some human requirement, want or need, or which serves a useful purpose.
Value in exchange it is the ability to trade an asset, such as money, for goods and services. Money has
no “value in use.” In itself, it does not satisfy wants or needs. To satisfy wants and needs, it must be
traded. Although money has no value in use, it has value in exchange [60]. In this article value in
exchange has leading character.

In addition to the financial approach to value, other categories of values should be defined,
resulting directly from the nature and specificity of the ontological nature of the business model.
An aspect leading to value migration is the innovation attribute of the business model. Figure 2
presents the selected types of innovative business models in the context of value migration [61].
Research conducted by F. Hacklin, J. Bjorkdahl and Martin W. Wallin indicates that when value rapidly
migrates across industries and between firms, proactively substituting key elements of the primary
business model provides a better fit with the new value landscape than launching secondary business
models in parallel [61]. Therefore, it is advisable to quickly reconfigure business models in terms of
their components to ensure their ability to capture value from the market with the help of the created
value proposition for customers, which means that the company, by retaining value, contributes to the
growth of value for shareholders/investors.
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Figure 2. Case firms’ selected type of business model innovation versus value migration. Source: [61].

Value migration in the examples of business models presented depends on the primary and
secondary innovation of the business model. Primary innovations are based on the initial idea of the
component structure of business models, while secondary innovations are created during the life cycle
of a company, when the initial principles of the business model operation may change due to new
market expectations.

Pattern 1. Secondary business model innovation under lower value migration. A variety of
firms who found themselves in an environment of lower value migration—Yahoo, Intel, Ericsson,
TeliaSonera, Swisscom and France Télécom—pursued. Pattern 2. Primary business model innovation
under lower value migration.

At the same time, a second group of firms in equally stable environments adopted a different
response resulting in both better and worse performance than the first group of firms. This group
of firms—Cisco, Google, and Qualcomm—chose to probe, pivot and implement substantial changes
to their primary business models. Pattern 3. Secondary business model innovation under higher
value migration Nokia, Sony-Ericsson, and HP are cases in point. In the case of Hewlett-Packard
Company (HP), value started to migrate from their traditional PC business towards online offers.
HP complemented their primary business model of selling computing and printing hardware with an
ecosystem for online digital photo printing, free online photo albums, and free photo-sharing services.
Pattern 4. Primary business model innovation under higher value migration Apple, on the other hand,
successfully adapted their primary business model to be at par with a rapidly changing business
environment. Apple realized that as computing and mobile technologies converged, value would start
to migrate toward smarter devices and services. As they were at that time strongly in a device business
related to personal computers (the Mac and later the iMac), in response the company started to pivot
their primary business model. Initiating a number of such pivots, Apple launched the iPod in an effort
to bring music experience through a new form of MP3 players to a wider consumer market on the
basis of a simpler and slicker user interface [61].

The model should therefore be subject to dynamic changes to ensure the ability to retain value
and ensure the inflow of value due to the attributes of the business model. When an industry is
characterized by rapid value migration, companies are most successful because they adopt a proactive
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attitude, replacing the key elements of their basic business model by adjusting their business model to
current business conditions.

Sustainability as a parameter that describes business models in a positive way for different
groups of stakeholders should increase their investment attractiveness. A sustainable business model
should inspire increased investor confidence. Therefore, value should migrate from unsustainable to
sustainable business models. The relationship between the degree of business model sustainability
and value migration is a new research area in the field of value-based management.

4. The Investment Attractiveness of the Sustainable Business Models of Digital Economy
Companies on the NewConnect Market

The investment attractiveness of business models is a decisive factor in capturing value in capital
markets [62]. Investors are looking for different methods to assess the investment attractiveness of
business models. A particular difficulty is the assessment of the attractiveness of business models
of companies operating in the digital economy. Therefore, the attribute of sustainability can greatly
increase the investment attractiveness of digital economy business models. It may allow, to a greater
extent than other criteria of the investment attractiveness of business models, for capturing value from
the market where a given company operates, in addition to value from investors.

A business environment was defined for the purposes of scientific research. It is a place where
it is possible to find a large number of companies that operate in the digital economy and meet the
sustainability criteria. The area of interest was NewConnect, the Alternative Investment Market of
the Polish Stock Exchange in Warsaw. This market is dedicated to innovative companies with great
development potential. While observing the dynamics of the NewConnect market at the turn of the
decade of 2007–2017, their business models were volatile, which resulted in the inability of companies
to achieve the expected growth and even in their bankruptcy, loss of competitive advantage, ability to
create value, reduced investor interest, and, in particular, loss of market value. This means that very
often these models failed, and the original features of the business models designed became unstable.
Therefore, this problem needs to be investigated thoroughly from a cognitive perspective. Sustainability
may be a factor in making business models less volatile and as a result, capable of capturing more value.
The NewConnect market is an interesting environment for testing business models. On 30 August 2007,
the Stock Exchange launched an alternative market called NewConnect for small companies with high
growth potential. The alternative stock trading system created new links especially between companies
in innovative or non-traditional sectors with high growth potential and investors seeking opportunities
to participate in these dynamically evolving segments of the economy. The NewConnect market also
facilitated access to funding sources for new projects and the tremendous opportunities for information
exchange, promotion and customer acquisition. As a result, smaller companies and entrepreneurs
in the most innovative sectors are able to implement projects that will change their industry and
increase the efficiency of the various sectors of the economy. The market is intended, first of all, for
innovative, dynamic companies with high growth potential from different industries, with preferences
for the broadly defined IT sector, electronic media, telecommunications, biotechnology, environmental
protection, alternative energy supply, various types of modern services and others. NewConnect
is an excellent offer for young companies with a short history of activity, aiming to raise funds for
development up to a dozen or so million zlotys. The capital raised should enable the company to
develop in an accelerated way. It is also assumed that the listed companies will treat NewConnect as
an intermediate step on the way to the main WSE floor, which is the target market. It also promotes
the best issuers on the NewConnect Lead market, grouping companies with high potential for moving
to a regulated market. The development of the capital market in Poland, by creating an alternative
trading system, is an undoubted success. The NewConnect market encourages potential newcomers,
first and foremost by the possibility of quickly raising the necessary capital, reduced requirements and
relatively low debut costs (3.5–5.5% of the topic value). The presence on the NewConnect market also
promotes the company and its prestige. The risks associated with NewConnect are primarily the risk
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of significant fluctuations due to speculation, low liquidity, and in addition, the introduction of new
external shareholders to the company may cause difficulties in making decisions or disputes within
the company. It should be noted that companies listed on NewConnect are usually young companies
at the early stages of development, characterized by the potential high PBV (price to book value) and
low dividend yield (DY). This situation is mainly due to the current conditions: the lack of capital at
the initial stage of development and the allocation of any profit for further investment. Research into
the business models of companies listed on the NewConnect market of the Warsaw Stock Exchange
will help identify the strength inherent in sustainability through the measures of value migrations.
Based on research, recommendations for the reconfiguration of business models will be indicated by
including a sustainability factor in these business models to retain value. The conceptualization of the
processes of value migration to digital sustainable business models is presented in Figure 3.
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Figure 3. Conceptualization of the processes of value migration to sustainable business models. Source:
Own study.

In the presented conceptualization, some business models operating in the digital economy within
the framework of the concepts of the sharing economy, Big Data and the circular economy include
sustainability factors, which is conducive to capturing value from investors, which subsequently
translates into creating a better value proposition for customers and increasing company value
in general. This conceptual model presented was verified during the research process adopted.
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Variables that describe value migration from the NewConnect market business models operating in
the digital economy is presented in Appendix A Table A3.

5. Research Methodology

Qualitative and quantitative research was used to assess value migration to the Sustainable
Business Models of digital economy companies. Research triangulation was applied, that is,
a combination of different approaches used as one method to strengthen the rigor of the research
methodlogy. A method means a procedure covering different methodological approaches. A starting
point was the assumption that qualitative and quantitative methods should be perceived as
complementary and not competitive [63]. As quantitative research, the analysis of companies’ financial
performance in terms of market value ratios was adopted, while as regards qualitative research,
the analysis of the description of business model features was conducted, which was based on the
publicly available information documents of the companies examined. As part of quantitative research,
key ratios determining value migration on the capital market, namely the P/BV and P/E ratios were
calculated. According to A. Slywotzki, a company is included in the stage of value stabilization if
the quotient of the market value to sales revenues is within (1.0 ÷ 2.0). Extreme values are the stage
of the outflow of value (the value of the indicator below 1.0), i.e., within the range (0 ÷ 1.0). At the
stage of value inflow, the value of this indicator is above 2.0, within the range (2.0 ÷ ∞). A sustainable
business model is characterized by stability in the sphere of quantitative and qualitative variables [40].
The calculations were made in 2016 and 2017 based on data from the financial reports of companies
listed on the NewConnect market of the Warsaw Stock Exchange.

In order to assess quality criteria that describe the level of saturation of sustainability features in
the digital business models of companies listed on the NewConnect market, qualitative research was
used and publicly available information documents were analyzed. Appendix A Table A1 presents
selected digital economy companies listed on the NewConnect Alternative Investment. As regards
the identification of sustainability features, three criteria related to environmental aspects, twelve
for ethical ones and one financial criterion were defined. In total, thirteen criteria were used in the
assessment of value migration and description of the sustainability features of business models.

The research procedure covered:

1. Collecting the relevant literature on the subject of sustainable business models.
2. Analyzing the evolution of the concept of a sustainable business model and its key trends.
3. Defining the key attributes of digital business models and their development trends, taking into

account strategic reflection.
4. Selecting a research sample of value migration to the sustainable business models of companies

operating in the digital economy and listed on the NewConnect market.
5. Defining the features of the sustainable business models of companies operating on the

NewConnect market based on the analysis of data contained in information documents.
6. Defining and using indicators defining value migration to sustainable business models.
7. Developing the results of research into value migration to sustainable business models.
8. Developing the methodology of value retention through sustainability factors in digital economy

business models.
9. Formulating conclusions.

5.1. A Research Sample

From among all the companies surveyed listed on the NewConnect market of the Warsaw Stock
Exchange such companies were selected that operate in the digital economy. The total number of
these companies is 70, which is 17% percent of all companies. During research, information referring
to business models contained in the publicly available information documents of the companies in
question was used. Information documents are a simplified version of the prospectus. They are issued
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in both printed and electronic versions and they can be found on the NewConnect market website and
the websites of individual companies and this is mandatory. Information documents contain a lot of
reliable data about the company and its industry. The data is verified by an authorized adviser, who
bears liability for them. Each information document contains floatation data, data on the company and
its activities, risk factors for share buyers, information on company managers and supervisors, data
on main shareholders and the financial statements of the company. Information about the company’s
activity includes basic data on products, goods and services and markets that the company operates in.
It is important to discuss the industry and its development prospects. Data on the attributes of business
models can be found in the part devoted to the business model, development strategy implemented,
and risk factors.

5.2. Research Hypotheses

With reference to the research problem, two research hypotheses were formulated:

Hypothesis 1. The digital economy is a new space in which it is important to guarantee an ethical approach to
designing business models to ensure the long-term success of the company.

Hypothesis 2. Sustainability is a factor conducive to the capture of value by the business models of companies
operating in the digital economy on the capital markets.

In order to identify the attributes of sustainable business models, the criteria for qualifying
business models in this category were defined. Criteria were defined in terms of the classical approach
to the concept of sustainability, defining them in the areas of ecology, ethics and economics.

The following criteria for assessing the application level of sustainability principles in business
models were defined. The data proposed, that characterize sustainability features, were developed
based on the review of the relevant literature and the selection of such attributes that refer to the
specificity of digital economy business models. While selecting the criteria, the proposal of sustainable
business model archetypes was used, which were significantly modified [64]. The following criteria
for the assessment and classification of business models were adopted.

Within the area of ecology:

1. The business model of the company is oriented towards activities for sustainable development
(e.g., for environmental protection with the use of the circular economy, for energy efficiency,
renewable energy sources, etc.),

2. A business model exposes the sustainable consumption of goods and services,
3. A company engages in pro-environmental undertakings.

Within the area of ethics:

4. A condition for the existence of a business model is embedding it in the idea of supporting social
integration-social values,

5. A business model does not violate the law or the generally accepted principles of business ethics,
6. A business model does not violate the principles of market competitiveness—it does not violate

antitrust rules—it does offer excessive prices, which would be an abuse of its position in relation
to customers,

7. A business model is not based on using unrealistically low prices, which could be used to
eliminate competitors from the market,

8. A business model is not based on discriminating customers,
9. A business model is not based on forcing contractors into certain commercial terms,
10. A business model is not based on the assumption of setting minimum or fixed prices for the sale

of products to the distributor/broker,
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11. A business model is based on the sales process with the use of transparent regulations, sales
conditions and standard contracts, which are easy to understand by the average consumer,

12. A business model is based on activities that provide consumers with an easy and cost-free way
of contact, and in particular, it gives the opportunity to contact by phone, informing consumers
about the hours of their availability, and in the case of contact via e-mail, it informs consumers
about the maximum wait time for a response.

Within the area of economics:

13. The company is focused on creating value for shareholders.

The P/BV ratio was used in the assessment of the economic aspects of business models of the
companies surveyed.

Selected NewConnect companies that fulfill qualification criteria for studying sustainability
factors Information Technology companies using of the concepts of the sharing economy, the circular
economy, and Big Data are presented in Appendix A Table A2.

6. The Results of Research into Value Migration to the Sustainable Business Models of Digital
Economy Companies Listed on the NewConnect Alternative Investment Market

The information documents of digital economy companies listed on the NewConnect market
were used during research. Information documents and websites of all 70 companies surveyed were
analyzed. They indicated that four of them operate in the area of the sharing economy, 1—the circular
economy, 15—Big Data, 31—E-commerce and 32—others IT see Figure 4.
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Figure 4. Companies operating in particular areas of the digital economy. Source: Own study based on
information documents.

Most companies listed on the NewConnect market of the Warsaw Stock Exchange operate in
the field of e-commers and IT systems. Fourteen of them use the Big Data assumptions. The Sharing
Economy and Circular Economy concepts are particularly poorly represented. In this respect, there
are not many companies in this market yet. Therefore, the research in question is worth replicating in
the future.

In order to assess the investment attractiveness of companies in terms of the economic criterion,
the P/BV ratio was used. Figure 5.
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Figure 5. The 10 companies with a maximum Price-to-Book Value (P/BV) value and 10 companies
with a minimum P/BV value. Source: Own study.

Figure 5 shows companies with a minimum P/BV value and 10 companies with a minimum
P/BV value. For improved readability, a logarithmic scale was used. The best results of the P/BV ratio
for the surveyed companies are in the range of 52 to 7, while those characterized by its low value are
close to 0.

A total of 10 companies with a maximum P/BV value (outer circle) and 10 companies with a
minimum P/BV value (inner circle) by sector are presented in Figure 6. The most companies that have
achieved the highest values belong to the group of companies operating in the field of e-commerce
and in the field of software development and IT systems.

Eleven companies that meet sustainability criteria were isolated from the digital economy
companies that were analyzed. This accounts for 15.71% of the total population surveyed. The list
of companies that meet sustainability criteria is presented in Table 2. The research was conducted by
identifying individual sustainability features for the area of ecology, ethics and economics, seeking
information on the subject and other secondary data in company information documents and on
websites. An answer to the question whether sustainability is a new source of company value
was sought.

In order to analyze the economization of the business models of companies operating in the
digital economy, the analysis of P/BV and P/E ratios achieved by these companies was conducted.
Table 3.
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Table 2. List of companies that meet sustainability criterion.

No. Company Sustainability Criterion Scope of Activities

1. 4MOBILITY SPÓŁKA
AKCYJNA (4MB)

Activity on the Internet marketing and IT services markets Software

2. 71MEDIA SPÓŁKA
AKCYJNA (71M)

Sale of e-readers E-commerce

3. BLACK POINT SPÓŁKA
AKCYJNA (BPN)

High quality printing materials and the highest quality
training and maintenance services, as well as ensuring the
receipt and qualified disposal of waste in the form of used
printer cartridges.

Information
technology-other

4.
DIGITAL AVENUE
SPÓŁKA AKCYJNA

(DGL)

publisher, among others the largest Polish website for
sharing photos-Fotosik.pl, Styl.fm-one of the leaders in the
segment of women’s fashion and beauty services, and
FashionStyle–online games

Web portals

5. DOOK SPÓŁKA
AKCYJNA (DOK)

Design and implementation of innovative solutions using
network technologies and native mobile technologies Software

6. EDISON SPÓŁKA
AKCYJNA (EDN)

Offering solutions for the exchange of electronic documents
(including e-invoices) with partners around the world and a
system for archiving documents in the electronic form

Software

7. E-KIOSK SPÓŁKA
AKCYJNA (EKS)

creating electronic platforms for the sale of textual content E-commerce

8. LOGINTRADE SPÓŁKA
AKCYJNA (LGT)

A technology company operating in the e-procurement
market, specializing in providing solutions that support
purchasing processes in the B2B segment

Software

9. MAKOLAB SPÓŁKA
AKCYJNA (MLB)

Implementation of projects aimed at the digital
transformation of global corporations and the largest Polish
institutions

Software

10. NEPTIS SPÓŁKA
AKCYJNA (YAN)

Manufacturer, supplier and operator of innovative solutions
in the area of vehicle monitoring, car navigation, the
reporting systems of mobile workers’ work and the creator
of the communicator for Yanosik drivers

Software

11. PILAB SPÓŁKA
AKCYJNA (PIL)

Technologically advanced solutions for data analysis by
means of its own patented analytical platform Software

Source: Own study.

5

1
1

0

2

1

5

3

1

1 0

10 companies with a maximum P/BV value (outer circle) 
and 10 companies with a minimum P/BV value (inner 

circle) by sector

Software

Games

IT-systems

E-commerce

Information technology -
other

Web portals

Figure 6. The 10 companies with a maximum P/BV value (outer circle) and 10 companies with a
minimum P/BV value (inner circle) by sector. Source: Own study.
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Table 3. Values of P/BV and Price-to-Equity (P/E) ratios for companies classified as
Digital Sustainability.

Digital Sustainability

No. Company
P/BV P/E

2016 2017 2016 2017

1. 4MOBILITY SPÓŁKA AKCYJNA (4MB) 75.85 6.53 no data 1 no data
2. 71MEDIA SPÓŁKA AKCYJNA (71M) 4.16 7.83 10.30 no data
3. BLACK POINT SPÓŁKA AKCYJNA (BPN) 0.26 0.17 no data no data
4. DIGITAL AVENUE SPÓŁKA AKCYJNA (DGL) 3.10 2.26 no data no data
5. DOOK SPÓŁKA AKCYJNA (DOK) no data 5.89 no data 468.70
6. EDISON SPÓŁKA AKCYJNA (EDN) 1.36 1.09 no data 2.50
7. E-KIOSK SPÓŁKA AKCYJNA (EKS) 9.02 5.38 26.20 50.90
8. LOGINTRADE SPÓŁKA AKCYJNA (LGT) 1.50 2.10 no data 16.60
9. MAKOLAB SPÓŁKA AKCYJNA (MLB) 2.00 2.22 20.10 12.80
10. NEPTIS SPÓŁKA AKCYJNA (YAN) 9.94 12.62 50.30 72.10
11. PILAB SPÓŁKA AKCYJNA (PIL) 5.39 12.55 no data no data

mean for Digital Sustainability 11.26 5.33 26.73 103.93
max for Digital Sustainability 75.85 12.62 50.30 468.70
min for Digital Sustainability 0.26 0.17 10.30 2.50

mean for 70 Digital Economy companies 53.82 5.29 19.96 46.02
max for 70 Digital Economy companies 2776.59 52.99 76.10 468.70
min for 70 Digital Economy companies 0.22 0.07 2.00 2.50

1 no data—data is not found in the NewConnect Statistic Bulletin. Source: Own study.

Table 3 presents the values of P/BV and P/E ratios achieved by companies that meet the Digital
Sustainability criteria in the last two years, i.e., 2016 and 2017. The values of these indices vary.

The Table 3 also presents the results of analyzes of the average value of obtained P/BV and P/E.
The mean value for P/BV for sustainability companies in 2016 (11.26) was lower than the mean

value for 70 digital economy companies, which was 53.82. However, in 2017 the situation reversed
because the mean value for digital sustainability was 5.33 and the mean for the digital economy was
5.29. Nevertheless, in both cases the maximum value for P/BV was lower for digital sustainability
(75.85—2016, 12.62—2017). At the same time, minimum values for P/BV were higher for digital
sustainability (0.26—2016, 0.17—2017) than for the digital economy (0.22—2016, 0.07—2017).

P/BV: mean DS < mean DE (2016), mean DS > mean DE (2017)
max DS < max DE (2016), max DS < max DE (2017)
min DS > min DE (2016), min DS > min DE (2017)

The obtained results indicate that companies with sustainability features do not achieve the higher
values of market P/BV ratios than other companies operating in the digital economy. This means
that these features are not yet perceptible to investors and are not a key factor determining their
decisions to buy shares. Better results were achieved in the assessment of the P/E ratio. Taking into
account P/E values, the mean value in 2016–2017 for digital sustainability was much higher than for
all digital economy companies. The value of a P/E ratio for digital sustainability was then 26.73 in
2016 and 103.93 in 2017, while for the digital economy 19.96 in 2016 and 46.02 in 2017. Interestingly, in
2017, the maximum and minimum values for eleven digital sustainability companies were the same
as for all digital economy companies analyzed. This means that companies with both the highest
and the lowest P/E value in 2017 were included in the digital sustainability list. In this situation,
Hypothesis 2. Sustainability is a factor conducive to the capture of value by the business models of
companies operating in the digital economy on the capital markets, was not verified positively.

P/E: mean DS > mean DE (2016), mean DS > mean DE (2017)
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max DS < max DE (2016), max DS = max DE (2017)
min DS > min DE (2016), min DS = min DE (2017)

Digital sustainability companies generated about 13% of the total capitalization in the years
2016–2017 in the area of the digital economy Table 4. The mean value of the capitalization of sustainable
companies amounted to EUR 92.90 million in 2016 (compared to the mean value for other companies
amounting to EUR 121.81 million) and EUR 90.37 million in 2017 (it was EUR 124.17 million for other
companies). Thus, the mean value of capitalization for digital sustainability was lower. The median
capitalization of sustainability in 2016 (EUR 47.47 million) was higher than the median capitalization
for other companies (EUR 43.59 million). However, in 2017 the situation reversed and the median for
digital sustainability was EUR 24.21 million, and for the digital economy—EUR 31.26 million.

Table 4. Key results of researched companies.

Key Parameters
2016

[Million
Euro]

2017
[Million

Euro]

% in
2016

% in
2017

Capitalization of all companies operating in the
digital economy 7044.40 7730.22 100 100

Capitalization of sustainable companies 928.97 994.05 13.19 12.86

Capitalization of other companies 6115.43 6736.17

Mean value of the capitalization of
sustainable companies 92.90 90.37

Mean value of the capitalization of other companies 121.81 124.17

Median capitalization of sustainable companies 47.47 24.21

Median capitalization of other companies 43.59 31.26

Source: Own study.

7. Discussion

The hypotheses presented have been verified.
Extensive research into NewConnect market companies indicates that the subject of sustainability

requires further analysis and research in different perspectives, particularly in the context of the
dynamic development of the market of the digital business models of technology companies.
The research goals set and hypotheses formulated were verified and falsified.

Hypothesis 1: The digital economy is a new space in which it is important to guarantee an ethical
approach to designing business models to ensure the long-term success of the company. The analysis
of the information documents of 70 companies included in the digital economy sector and a review of
the relevant literature and the analysis of information documents and statements about business ethics
in periodic reports of listed companies indicates that listed companies operating in the digital economy
are trying to take these aspects into account. It is important to them to meet legal requirements and
other requirements of the electronic market. In this way, the first hypothesis was verified positively.
The sustainability criteria used in research are applied by the companies surveyed and relate to the
areas of ecology, ethics and economics.

Hypothesis 2. Sustainability is a factor conducive to the capture of value by the business models
of companies operating in the digital economy on the capital markets.

The second hypothesis that sustainability is a factor conducive to the capture of value by the
business models of companies operating in the digital economy on the capital markets was not proven.
Companies included in digital sustainability do not achieve better results in the area of market value
than other digital economy companies. This means that the issue of sustainability, especially as regards
electronic markets, is not well recognized in both the theoretical and the application sphere. Investors
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do not yet appreciate the aspects related to the ethics of business models, as well as factors related
to environmental and social aspects. The hypothesis should be rejected. In the future, when ethical,
social and ecological aspects will play a greater role in generating risk for investors who purchase
high-risk companies’ shares, companies at the early stages of development, sustainability factors will
definitely play a much greater role and the hypotheses formulated may be falsified in subsequent
research. This should result in the best results of market value P/BV and P/E ratios as indicated
above, digital sustainability companies generated about 13% of the total capitalization in the years
2016–2017 in the area of the digital economy. The mean value of the capitalization of sustainable
companies amounted to EUR 92.90 million in 2016 (compared to the mean value for other companies
amounting to EUR 121.81 million) and EUR 90.37 million in 2017 (it was EUR 124.17 million for other
companies). Thus, the mean value of capitalization for digital sustainability was lower. The median
capitalization of sustainability in 2016 (EUR 47.47 million) was higher than the median capitalization
for other companies (EUR 43.59 million). However, in 2017 the situation reversed and the median for
digital sustainability was EUR 24.21 million, and for the digital economy—EUR 31.26 million.

8. Conclusions

The topic of sustainability is quite widely recognized in the relevant literature in terms of new
approach to business models. However, the concept is only somewhat recognized in the field of
electronic markets. Literature research and research into the NewConnect alternative market companies
indicate that companies classified as digital sustainability do not differ in terms of market value from
the value of companies from the entire market of digital economy companies on this market. It should
also be noted that there is no value migration in this case. Research findings do not confirm that
value migrates from less attractive companies (in this case, non-digital sustainability companies) to
more attractive ones (in this case it was assumed that they should be companies classified into the
digital sustainability category). Considering that 70 NewConnect market companies operate in the
field of electronic markets, which accounts for 17% of all companies listed on this market, the number
of companies included in the digital sustainability category is even lower-only 16% of companies
operating in this narrowed area of the digital economy. However, the subject of sustainability seems
to be rapidly evolving. Despite the fact that this is not confirmed unequivocally by the research
results obtained, business models that fulfill requirements in the area of ethics, ecology and economics,
adequately interpreted for electronic markets, should be the key information underlying investment
decisions taken by investors. The social aspect of new business models is also a key topic many
of them base their ideas on concepts such as the sharing economy, the circular economy and Big
Data. These concepts treat an approach to the market differently than the neoclassical method.
Economic aspects are not always the drivers; in many cases, a social aspect is a driver for the creation
of economic value and it is a priority in this respect. Social profit also counts in addition to economic
profit. The impact of the research conducted on the development of the theory and practice of
sustainable business models seems worth discussing. Until now, there has been little focus on the
search for answers to questions about value migration in terms of sustainable business model criteria.
The features of sustainable business models in the context of the digital economy have been poorly
researched. Value migration as an important theory of economics and management should be more
widely recognized in terms of factors relevant to the sustainability concept. This article shows new
trends in the challenges of the digital economy in relation to sustainability requirements in the context
of value migration on the capital market. Research results should inspire managers and the creators of
business models to take sustainability-related factors into account in their projects.

9. Limitations

Limitations that can be identified result directly from the low effectiveness of the NewConnect
market, which may, to some extent, affect the obtained values of P/BV and P/E ratios. This is a
problem of many stock exchanges. Although research covers all companies in the Digital Economy
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sector, there are only 70 companies listed on the NewConnect market that operate in the Circular
Economy, the sharing economy, and Big Data. It means that in the future it is worth repeating the
research to ensure the replication of scientific research. Another limitation is also the selection of the
qualification criteria for companies as those that can be classified as the users of sustainable business
models. Replication of scientific research is justified when more companies from the Digital Economy
sector will be listed on the Exchange Market, in particular business models based on the assumptions
of Sharing Economy, Circular economy and Big Data. In addition, as the securities market efficiency
will increase, the credibility of data based on market value indicators will increase.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.
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Abstract: The growing role of sustainable development and, above all, its ecological aspect, in the
development of modern company competitive edge leads to the popularization of the question of
incorporating environmental practices into the area of human resource policy, referred to as Green
HRM. The objective of the research was to identify pro-environmental HR practices embraced by
young Polish enterprises and to prioritize them in accordance with their effect on company sustainable
development. To attain these goals, a survey was conducted among a random, representative
population of 150 young enterprises. The study revealed that the Green HRM concept in the Polish
reality is relatively. However, there is a strong positive correlation between the evaluation of the
impact of individual activities within Green HRM on sustainable company development and their
practical implementation. Research demonstrated that the higher the evaluation of the impact of
a given activity, the more frequent its implementation in the studied companies. This allowed the
formulation of the following conclusion: in order to increase the scope of the implementation of the
Green HRM concept in Polish young enterprises, it is necessary to raise awareness and disseminate
knowledge concerning the impact Green HRM can have on sustainable development in organizations.

Keywords: green human resource management; sustainability development; young companies

1. Introduction

Progressive degradation of the natural environment due to human exploitation brought about
the need to introduce the concept of sustainable development. Thereby, the natural environment
and resource protection for the benefit of future generations have become global imperatives [1–3].
This emphasized the necessity to redefine the operating strategy of contemporary enterprises.
The sustainable development paradigm not only deals with the attainment of economic goals but
also the necessity to heed broadly understood social and ecological interests, laying foundations on
which a sustainable business model based on the principles of value- and social responsibility-oriented
management can be built [4].

Sustainable development is a concept responding to the global challenges related tohuman activity
in both developed and developing countries. This new concept of civilizational development is the
outcome of the need to mitigate and prevent the adverse effects of the economic development.It is a
modern direction of the economic development, emphasising the introduction of the new methods of
organisation and management, both on the national level and the levels of various economic entities, as
well as on the replacement of the cumbersome technologies with the “environmentally-friendly”
ones [5]. According to the World Commission on Environment and Development, sustainable
development satisfies the needs of the present generation without jeopardising the ability of future

Sustainability 2018, 10, 1739; doi:10.3390/su10061739 www.mdpi.com/journal/sustainability171
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generations to satisfy theirs [6]. Such development is intelligent, environmentally-friendly, based on
the effective use of resources, knowledge and innovation [7].

There are three basic dimensions of sustainable development [8]:

- ecological (protection of the environment and its natural resources),
- economic (economic development that is not hindered, but stimulated by technological

advancement andincreased effectiveness in the use of resources, materials and workforce),
- social (improvement inthe living conditions and safety of all people).

The concept of sustainable development is based on the so-called triple bottom Line [1,9]. Pursuant
to the principles of sustainable development, the social, economic and environmental objectives are
interdependent and mutually reinforcing [10]. Thus, the development strategy of the company should
take into account the development of a balance between the economic, environmental and social
dimensions of economic activity. This means the supported economic solutions should be socially
responsible, environmentally friendly and economically valuable at the same time [11]. It has been
emphasised that a sustainable enterprise fosters sustainable development simultaneously offering the
economic, social and environmental benefits.

Theories of sustainable development have evolved over many years, however, there are still
many controversies over the too narrowapproach to this concept, perceiving it only in terms
ofenvironmental protection, as well as poor recognition on the microeconomic level, i.e., level of
the organisation [12]. Moreover, sustainability issues involve complex interactions between social,
economic and environmental factors, often perceived quite differently by different interest groups [13].
Different models, approaches and concepts presented inliterature make the idea of sustainability
ambiguous and difficult to interpret. On the one hand, it mentions ensuring business sustainability,
and, on the other hand, a multidimensional look at the organization considering the interests of various
groups of stakeholders [14]. Numerous studies prove that corporate sustainability management
focused on creating a harmonious relationship with various stakeholders brings a number of benefits
to the organisation [15]. Among other things, the positive impact of socially responsible activities
on the company’s efficiency has been indicated [16]. The literature, however, also givesexamples of
the unequivocal impact of social and environmental attitudes on a company’s financial performance,
based on cases where such an approach has not affected its economic success [17]. Despite these
inconsistencies, a growing interest in the concept of sustainable development has been observed.
More and more companies worldwide are implementing the principles of sustainable development
in their business operations [15]. The factors stimulating social and environmental actions taken by
enterprises include [18,19]:

- changes in the expectations of the stakeholders related to the increased level of their awareness,
- changes in the technological environment providing opportunities to implement innovations in

the way the organisation operates and the products and services it offers;
- institutional and legal conditions defining the desired directions and framework for the

development of the economy and itsparticular entities,
- searching fornew sources witha competitive edge.

The companies must take up the challenge of implementing the principles of sustainable
development in such circumstances. This concept is motivation to undertake action aimed at increasing
the welfare of the groups, regions and whole societies [20].The goal of sustainable development is
toimprove the living standard of people, at the same time improving the access to natural resources
and ecosystems for future generations [21]. Sustainable development is about the economic, social and
environmental goals common to all people [10].

The resulting necessity to maintain symbiosis on the enterprise-society-environment axis means
thatentrepreneurs are increasingly guided by the principles of corporate social responsibility (CSR) in
a decision-making process. Socially-responsible business is a strategic and long-term approach based
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on the principles of social dialogue and search for the solutions beneficial to all the stakeholders [11].
It is a concept of conducting business activity that balances the profit and the needs of different
groups of stakeholders [22,23]. The concept is reflected by the voluntary inclusion of the expectations
of equal stakeholder groups into the company’s strategy, which generates not only economic,
but alsosocial effects.

CSR concentrates on the organisation, yet it is strictly connected to sustainable development [10].
The connection between CSR and sustainable development is emphasised by the definition formulated
by the World Bank, stating that corporate social responsibility is the commitment of the business
in contributing to the sustainable development through the cooperation of human employees, their
families, local communities and society as a whole, aimed at improving the quality of life and thus
both the business and social development [24]. The definition contained in the ISO 26000 Standard
also indicates the relation between CSR and sustainable development, defining social responsibility as
the responsibility of an organisation for the impact of its decisions and activities onsociety and the
environment, through transparent and ethical behaviour which contributes to sustainable development,
including the health and well-being of society [10]. Corporate social responsibility (CSR) is a component
of a corporate policy to undertake the sustainability imperative [25]. This strategy, based on respecting
the principles of accountability for the social, economic and environmental impact of the organisation,
transparency of decisions and actions, ethical behaviour based on integrity and fairness, respect
for human rights and observance of the law and international standards of conduct, constitute the
foundation of sustainable development [10]. Implementing the concept of sustainable development
at the enterprise level consists in the broadly understood ecology of the operating processes, while
striving to meet the expectations of all stakeholders, both the financial expectations of owners and
shareholders, as well as the needs for security and stability on the part of employees and other groups
remaining in relations with the enterprise [26]. Business model sustainability is now one of the key
determinants of doing business [14].

Irrespective of the fact that sustainable development has been at the center ofmanagement’s
attention for more than a dozen years now, whether at the macroeconomic or microeconomic level,
it was not until recently that the relations between sustainable development and human resources in
organizations were noted. However, it is the human factor which stimulates practices oriented at the
improvement of organizations’ environmental effectiveness. Eco-oriented management is performed
exclusively by humans expressing a positive attitude towards the environment, competent in ecology,
and bearing a sense of responsibility for the environmental implications of their actions. The key
success factor with regards to sustainable development is understanding the nature and objectives of
the Green economy [27–29]. Needless to say, Green Human Resource Management (GHRM) plays
a significant role in the development of environmentally-friendly practices within organizations.
Over recent years, there has been a growing interest in Green HRM. Source literature emphasizes
the significant potential of HRM in the popularization of the sustainable balance concept [30–35]
and indicates a number of implementable eco-practices [36–39]. Nevertheless, despite the significant
progress made with respect to domain development over the last two decades, more research is
required [40]. In Poland in particular, the issue has been raised somewhat infrequently. The low
number of publications available on the Polish market addressing the issue of GHRM has allowed to
formulate a thesis that the concept is relatively unknown in Poland. This fact inspired the authors to
take the research route and concentrate on the implementation of GHRM practices in young Polish
enterprises. The review of literature revealed a gap with respect to empirical studies in the field. There
has been no attempt to evaluate the impact of pro-environmental human resource practices on the
sustainable development of Polish organizations. What is more, there has been no assessment of the
scope of the concept’s practical implementation. The authors intended to bridge the identified gap,
to some extent at least.

The objective of the research was to identify environment-friendly HR practices followed by
young Polish enterprises and to prioritize them in accordance with their impact on the sustainable
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development of companies.The main research problem was to determine the correlation between the
impact of individual pro-environmental human resource practices on the sustainable development of
young enterprises and their practical implementation.

In the course of the analyses, the following research questions were addressed:

- Is the GHRM concept known to Polish managers?
- Which GHRM practices are most often implemented in young Polish enterprises?
- Which GHRM practices are key to the sustainable development of organizations in the

Polish reality?
- Is there a relation between the impact of individual pro-environmental human resource practices

and their practical implementation in the analyzed young Polish enterprises?

In order to solve the above presented problems, the study was based on a review of literature,
a diagnostic survey, and statistical and comparative analyses.

The article is composed of five sections. The introductory part presents the nature of the idea of
sustainable development, its relation to CSR, and the reasons for increased interest in GHRM topics.
Moreover, it defines the purpose of research, provides a brief overview of research problems, methods
applied, and the limitations of the study. In addition, the authors point at a research gap, which
had motivated them to take up respectiveresearch, and present the structure of the article and its
contribution to science.

Section two places the undertaken considerations in the wider perspective of the world’s literature.
It focuses on defining the term GHRM and presenting the benefits of practical implementation of the
concept. Furthermore, it shows ecological practices that can be applied at each stage of HRM.

Section three outlines the subject of research and the population studies, formulates research
hypotheses and describes the methods employed.

The fourth section contains the analysis of research results. It also includes an assessment of
the impact of pro-environmental human resource practices on the sustainable development of young
organizations and a diagnosis of the scope of Green HRM implementation in young Polish companies.
The analysis of research outcome was performed in the context of studies conducted in other countries.

The last section refers to the degree of verification of research hypotheses, presents key conclusions,
and indicates the barriers related to the implementation of the GHRM concept under Polish conditions.
At the same time, the area of future research and the proposed course of improvement are presented.
The authors believe that the requisite condition to expand the scope of GHRM implementation in
Polish organizations is management education.

This study contributes to source literature by diagnosing a gap associated with human resource
policy use as a tool for supporting corporate sustainable development under Polish conditions, which
constitutes the foundation for taking up corrective actions by managers. In the opinion of the authors,
the results of the cited studies may stimulate interest in the implementation of the GHRM concept
in Polish organizations and the widening of the scope of its use as a tool for sustainable enterprise
development. This is particularly vital from the point of view of young organizations’ development,
for the implementation of the GHRM idea at an early stage of development creates an opportunity
to improve performance related to the shaping of green attitudes and corporate culture supporting
sustainable development.

2. Literature Review

2.1. Nature and Importance of Green Human Resource Management

It is clear that sustainability concerns are vital to the operations of contemporary organizations [40–42].
Research demonstrates that environmental practices improve company performance and provide a
competitive edge [43,44]. Therefore, more and more companies become interested in ecological issues,
noting that environmental protection is in their best interest [45,46].
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Green Human Resource Management may play an essential role in environmental management
as it is an element of sustainable human resource management (SHRM) [47–49]. This is a new approach
to the realization of the HR function, the nature of which is to include ecological objectives in all
HRM sub-areas, from employment planning, through recruitment, selection, employee motivation
and development, to their evaluation and influence on working conditions. This necessitates that the
formulation of the HR function aims not only at the category of economic interest but also at ecological
areas, so as to generate added value for stakeholders [50]. Hence, Green HRM reflects the level of
the greening of human resource management practices [51], whereas its implementation requires
individual stages of human resource management to be modified and adapted, to become green—i.e.,
environmentally-friendly [37,50,52]. The main focus of activities undertaken as part of Green HRM
is the development of an ecological working environment and environmentally responsible worker
attitudes which will subsequently penetrate—as a model of operation—private zones [53,54].

Green HRM is, therefore, part of a broader framework of corporate social responsibility [55]
and means the application of HR policies to promote sustainable use of company resources and
to support ecology [20,56]. Its primary objective is to develop ecological sensitivity in employees
and to make them aware of how their own behaviour may affect the environment. This is about
motivation and making one feel proud of participation in green initiatives. This way, Green HRM
supports the creation of a green workforce, who understands, appreciates, and practices ecological
initiatives [36]. At times, Green HRM is also defined as the use of personnel practices to improve
environmental performance [28,40,57–60]. This is due to the fact that HR processes play a significant
role in the practical application of sustainable development policies [61–63] and in the construction
of a sustainable development culture [64,65]. Without a doubt, Green HRM enhances the role of
HRM in making the sustainable development concept a reality [58]. It underscores the fact that HR
departments play a key role in the practical implementation of environmental policies [63] and in the
development of sustainable corporate culture [64]. In this context, it is a primary instrument allowing
the implementation of sustainable development across an organization [29,66].

The implementation of Green HRM, promoting green organizational culture and stimulating
environment-oriented employee behaviour, is beneficial to organizations for a number of reasons [67–69].
The first effect is image benefit [60]. The market success of contemporary enterprises is increasingly
dependent on image. Given the above, taking up voluntary environmental initiatives, rather than
merely conforming to the binding legal regulations regarding environmental protection, is becoming a
means by which to gain a competitive advantage [70,71]. The increase in ecological awareness and the
influence of various stakeholder groups are of primordial importance [72]. Consumers seek ecological
products, whereas business partners pay attention to ecological attestations. Companies seeking to
maintain their market share are forced to adopt an environment-friendly orientation. As a result of
such an approach, companies are gradually developing a new philosophy of management, where
expenditure on environmental protection is no longer only seen as a cost, but rather as an investment
in an organization’s development.

Authors providing an insight into Green HRM underpin that human resources may significantly
contribute to the establishment of ecological organizations [31,45,73]. They argue that environmental
policies with regards to recruitment, performance management, training, development, and
remuneration are powerful tools for engaging employees in the practical implementation of
environmental protection strategies [63]. Green HRM tools, processes, and practices may augment
employee participation in the process of ecological innovations, reduce environmental waste, improve
products, increase process efficiency, and cut costs [59]. Green HRM, therefore, constitutes a part
of Green Management alongside greening operations, greening accounting and finance, greening
retailing and greening marketing [28].
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2.2. Green Human Resource Management Practices

Authors engaged in Green HRM issues draw attention to a number of environmental practices
applicable to the field of human resource management at each stage of the HR process [28,36,37,52,55,
74,75].

The implementation of Green HRM concepts begins as early as during job analysis and design.
It is important to have equivalent designfollowing the principles of environment-friendly jobs, and that
each job role sets out tasks related to environment protection [52]. Many organizations have created a
special position whose occupant is responsible for the coordination of various aspects of environmental
management [37].

Green HRM implementation means that even during the recruitment process, candidates should
be informed that as part of their roles within organizations, they are expected to adhere to an ecological
attitude as standard, and environmental protection—of primordial importance.Companies with
reputations for being green employers are able to attract talented specialists more effectively [28,40].
Research shows that even graduates, only just entering the market, tend to choose employers renowned
for their corporate environmental responsibility [55]. Green recruitment, however, is not only about
exposing environmental values with the intention of drawing candidates competent in ecology, but also
about the very approach to the process of recruitment, i.e., through limiting the use of paper throughout
the process. This is due to the fact that environmentally-friendly organizations ought to have a
transparent set of rules and principles setting forth employee behaviour and encouraging employees
to follow environmental protection requirements.

An important role in the effective implementation of Green HRM is played by motivating
employees to undertake environmentally-friendly activities [28,52]. Studies confirm that Green
Compensation is a vital tool for supporting environment management, which may help attain
environmental goals [76–78]. Effective tools consist of awards and compensation for promoting
environmental actions across organizations. Through the inclusion of elements of green management
within the remuneration programme, managers may promote green attitudes amongst employees.
Other non-financial incentives include, amongst other things, praise, diplomas of merit for the most
active members, and grants for environmental projects [79]. Another crucial issue is the creation of
a participative working environment, in which employees can freely present their ecological ideas,
which may contribute to more efficient resource use. Employee participation results in the enhanced
effectiveness of environmental management systems thanks to more efficient resource usage [76],
limited wasteful practice [80], and reduced contamination [81].

Another key element of Green HRM is the expansion of employee rights with regards to the
implementation of green initiatives, referred to as Green empowerment [82]. It involves encouraging
staff to take ecological decisions as well as empowering them to take responsibility for their
actions which translates into cost awareness, asense of belonging to the same community, better
performance, and improved relations between team members thanks to the conviction that employees
are afforded genuine, decision-making power. Hence, empowerment raises employees’engagement in
ecological initiatives and the satisfaction they experience following their attainment of environmental
goals [38,78,83–88].

In addition, Green HRM encompasses disciplining constraints, such as warnings, penalties
or work suspensions, taken with respect to individuals who fail to conform to the environmental
principles binding across organizations. This may prove necessary if a given organization aims to
achieve environmental goals [52,63]. To implement Green HRM principles in large organizations, trade
union support is required.

Yet another inherent part of the idea is an assessment of employee ecological performance.
The inclusion of environmental management goals into the performance appraisal system is necessary,
for it ensures regular feedback on employee progress in their attainment [28,37,52,63]. No organization
would be capable of guaranteeing real, environmental effectiveness in the absence of such a policy.
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One more integral element of Green HRM implementation is environmental protection, renewable
energy, waste reduction and energy saving training [20]. Such training allows employees to gain
ecological knowledge and raise environmental awareness. Research indicates that this is the most
important element of the process of human resource management and facilitates the attainment of
environmental objectives [83,89]. The role of environmental qualifications is also emphasized in
strategic EU documents, inter alia in The Strategy for Education for Sustainable Development [90],
as a low-emission economy and effective use of environmental resources is a priority for the EU. In the
“Skills for Green Jobs European Synthesis Report”, it is assumed that each job may potentially become
more ecological; it also presents the primary needs with respect to green skill development [91].

In this context, another part of Green HRM is also the generation of green jobs defined as positions
sensitive to the environment, resource-efficient, and socially responsible [92]. Persons occupying
such positions are referred to as green collar workers [93–95]. The list of green jobs features not
only occupations relating to farming or forestry, but also the following: ecological auditor, ecological
campaign management specialist and energy efficiency advisor.

All in all, it needs to be emphasized that environmentally-friendly Green HRM practices result in
the development of “green” human resources, i.e., highly-qualified employees who understand and
follow the principles of ecological development.

3. Materials and Methods

The subject matter of the research were environment-friendly human resource practices
implemented across young Polish enterprises. The list of activities included in the research is presented
in Table 1. The diagnosis was conducted with reference to 28 activities regarding 7 areas of human
resource policy:

- Green job design and analysis (activities 1,2,3)
- Green recruitment (activities 4,5,6,7,8,)
- The shaping of green discipline at work (activities 9,10,11)
- Green development (activities 12,13,14)
- Green performance evaluation (activities 15,16,17,18)
- Green motivation (activities 19,20,21,22,23)
- Green HRM procedures (activities 24,25,26,27,28)

Table 1. A list of environmental practices in the field of Green HRM covered by the research [28,36,52,63,96].

Activity Number Activities

1 Inclusion of tasks related to environmental protection (duties and responsibilities) in job descriptions

2 Inclusion of green competencies (such as ecological knowledge) as a part of competency requirements for
each position

3 Creation of positions responsible for environmental management aspects across organizations

4 Communication of employer’s commitment to ecology during recruitment

5 Exposure of environmental values in job vacancy advertising

6 Verification of candidate ecological knowledge and skills during recruitment process

7 Preference for candidates with competencies and experience in ecological projects

8 Introduction of new employees to environmental standards of organization during adaptation

9 Establishment of a clear set of rules and provisions regarding employee conduct in relation to
environmental protection

10 Development of a disciplinary system to discipline employees breaching the principles of ecological conduct

11 Implementation of disciplinary actions (such as warning, penalty, suspension, dismissal) against employees
breaching the provisions and rules of environmental protection

12 Analysis and identification of employee needs with regards to ecological training

13 Provisions of ecological training for employees and managers to develop ecological skills and knowledge
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Table 1. Cont.

Activity Number Activities

14 Incentives for workers to develop green competencies

15 Inclusion of ecological criteria in performance appraisals

16 Establishment of goals and responsibilities in relation to ecological initiative implementation

17 Conduct of environmental audits

18 Provision of regular feedback to employees on their progress in attaining ecological goals or
improvement of their environmental effectiveness

19 Incentives for workers to submit ecological initiatives (e.g., Ecological project competitions)

20 Provision of advisory services and support to solve ecological problems

21 Sharing knowledge about environmental initiatives or programmes

22 Development of a rewards system for completion of ecological projects (awards, subsidies to wages)

23 Promoting environmentally-friendly attitudes when performing professional tasks (such as paper use
reduction, waste sorting)

24 Inclusion of environmental goals of HRM in company strategy

25 Measurement of effectiveness of environmental actions in HRM

26Provision for HRM environmental actions-related expenditure in the budget

27 HRM environmental action progress monitoring

28 Drafting reports on environmental actions in HRM

The list of practices covered by the research was identified pursuant to the analysis of source literature.
With a view to analyzing the effect of the above-listed HR practices on sustainable development,

a (partial) survey was conducted among a random, representative population of 150 young enterprises
with their seats in Poland. Young enterprises were defined as those operating on the market for no more
than 3 years. The study was conducted in January 2018 with the application of the CATI technique.
The study sample was selected on a layer basis. First, 25 entities from each of the six Polish regions
were drawn: Central, South, East, North-West, South-West and North. The survey targeted individuals
in charge of human resource policy development in the study enterprises. The characteristic features
of the study population are shown in Table 2.

Table 2. Details of young enterprises included in the study.

Criterion Number of Enterprises Percentage

Employment number:
50–249 employees 100 66.7

250–499 employees 42 28.0
More than 500 employees 8 5.3

Time on the market:
up to 1 year 14 9.3

1–3 years 136 90.7
Type of ownership:

limited liability company 86 57.3
joint-stock company 21 14.0

state-owned enterprise 43 28.7
Scope of operations

international 49 32.7
national 44 29.3
regional 20 13.3

local 37 24.7
Main type of activity:

services 99 66.0
production 43 28.7

trade 8 5.3
Respondent’s position:

CEO 12 8.0
HR Director 8 5.3

Head of HR Department 126 84.0
other 4 2.7
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The enterprises which prevailed in the population studied were medium-sized, i.e., employing
between 50 and 249 employees (66.7%), operating on the market for more than a year (90.7%).
The most frequent type of ownership of young organizations was a limited liability company (57.3%).
The geographical coverage of young enterprises was highly-diversified, with the most numerous
operating within the country (29.3%). The prevailing type of business activity of the study entities was
the provision of services (66%).Respondents were mainly heads of human resource departments (84%);
others included deputy directors, coordinators, and department managers.

Research allows the following:

− determination of the impact of individual pro-environmental human resource practices on the
sustainable development of young enterprises and identification of key practices as determined
by respondents;

− identification of practices most frequently applied under Polish conditions;analysis of the
correlation between the impact of individual pro-environmental human resource practices and
their practical implementation in young Polish enterprises.

Over the course of research, attempts were made to verify the following research hypotheses:

Hypothesis 1. Pro-environmental actions undertaken in the area of human resource management have an
uneven impact on the sustainable development of young organizations, which allows one to highlight primary
and secondary practices.

Hypothesis 2. There is a correlation between the impact of individual pro-environmental human resource
practices from the point of view of sustainable development and their practical implementation within young
Polish enterprises.

To verify Hypothesis 1, measures of central tendency, both classic and location (in the case of
impact asymmetry), and measures of dispersion, i.e., the extent to which a distribution is scattered,
were applied.The dispersion measures revealed a mean deviation of individual actions from the
average and aforce of activity variability.

In the process of verification of Hypothesis 2, Spearman’s rank correlation coefficient was used,
which allowed the authors to determine the strength and direction of correlations between the impact
of Green HRM activities on the sustainable development of young companies, and their practical
implementation. Furthermore, the parameters of the linear regression model were estimated, which
allowed the modelling of the relationship between the two variables.

All of the above allowed an assessment of the extent of GHRM idea implementation under Polish
conditions in the context of influencing sustainable development policy in young organizations, which
is crucial due to the vital importance of sustainable development for improving the competitiveness
of organizations (micro-economic level) and the Polish economic policy of sustainable development
(macroeconomic level).

4. Results and Discussion

4.1. Assessment of the Impact of Pro-Environmental Human Resource Practices on the Sustainable
Development of Organizations

The assessment of the impact of pro-environmental human resource practices on young
organization development was conducted with the application of a five-level Likert scale, where
1 signified a very low impact and 5 a very high impact of a given practice. To analyze the impact, the
structure of the group was described by the calculation of measures of central tendency, both classic
and location (in the case of impact asymmetry), and measures of dispersion, specifying the extent to
which a distribution is scattered (Table 3).
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Table 3. Evaluation of the impact of activities on the sustainable development of young enterprises *.

Item
Activity

No.

Aggregate
Assessment of
Impact (Points)

Mean
Assessment of
Impact (Points)

Median
(Points)

Mode
(Points)

Standard
Deviation
(Points)

Coefficient
of Variation

(%)

1 23 520 3.47 4 4 1.324 38.2
2 1 410 2.73 3 3 1.319 48.3
3 3 399 2.66 3 3 1.284 48.3
4 9 397 2.65 3 3 1.238 46.8
5 24 386 2.57 3 3 1.200 46.7
6 2 377 2.51 3 3 1.230 48.9
7 21 373 2.49 3 3 1.214 48.8
8 8 366 2.44 3 3 1.179 48.3
9 17 364 2.43 3 3 1.212 49.9
10 26 360 2.40 3 3 1.210 50.4
11 16 360 2.40 3 3 1.159 48.3
12 19 358 2.39 3 3 1.140 47.7
13 12 353 2.35 3 3 1.177 50.0
14 13 352 2.35 3 3 1.153 49.1
15 14 350 2.33 3 3 1.115 47.8
16 22 349 2.33 3 3 1.156 49.6
17 20 348 2.32 3 3 1.119 48.2
18 11 348 2.32 3 3 1.183 51.0
19 25 345 2.30 3 3 1.151 50.1
20 18 345 2.30 3 3 1.128 49.0
21 10 343 2.29 3 3 1.166 51.0
22 4 342 2.28 3 1 1.188 52.1
23 27 337 2.25 3 3 1.129 50.2
24 28 334 2.23 3 3 1.100 49.4
25 15 331 2.21 3 3 1.082 49.1
26 7 323 2.15 3 1 1.134 51.1
27 5 323 2.15 2 1 1.098 51.0
28 6 322 2.15 2 1 1.071 49.9

* Respondents made assessments whether or not a given activity was implemented within a given enterprise.

To identify environmental activities which, according to respondents, had the largest and the
smallest impact on sustainable development across organizations, the study sample was divided into
quartiles. The first quartile (7 activities) was composed of activities of primordial importance to the
policy of sustainable development in organizations; whereas, the third quartile consisted of activities
which did not contribute in any significant manner to policy implementation.

The coefficient of variation of the impact of activities on the sustainable development of young
enterprises was highly diversified. The results oscillated around 50%, however, the average variability
of the impact of environmental activities in relation to the average impact oscillated between 1.071
and 1.324. This means that respondents evaluated activities seen as key—higher and activities
of lesser importance in terms of sustainable development—lower. The above analyses confirmed,
therefore, the hypothesis which assumed that pro-ecological activities in the field of human resource
management have a varied effect on the sustainable development of young organizations and allowed
the identification of primary and secondary practices.

The analysis of data presented in Table 3 demonstrates that, in the opinion of respondents, it was
activity No. 23, i.e., promoting environment-friendly attitudes when performing professional tasks
(such as paper use reduction, waste sorting), which had the largest impact on sustainable development
of young enterprises. Most frequently, respondents evaluated its impact as high (mode 4), and the
average impact of the activity was 3.47. Other activities the respondents found crucial were:

− inclusion of tasks related to environmental protection (duties and responsibilities) in job
descriptions (activity No. 1), with an impact average of 2.73;

− creation of positions responsible for environmental management aspects across organizations
(activity No. 3), with an impact average of 2.66;
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− establishment of a clear set of rules and provisions regarding employee conduct in relation to
environmental protection (activity No. 9), with an impact average of 2.65;

− inclusion of environmental goals of HRM in company strategy (activity No. 24), with an impact
average of 2.57;

− inclusion of green competencies (such as ecological knowledge) as a part of competency
requirements at each position (activity No. 2), with an impact average of 2.51;

− sharing knowledge about environmental initiatives or programs (activity No. 21), with an impact
average of 2.49.

On the contrary, a very small impact on sustainable development in organizations (mode 1) was
associated by respondents with activities related to recruitment and the selection of employees, i.e.,

− verification of a candidate’s ecological knowledge and skills during the recruitment process
(activity No. 6), with an average impact of 2.15;

− exposure of environmental values in job vacancy advertising (activity No. 5), with an average
impact of 2.15;

− communication of employer’s commitment to ecology during recruitment (activity No. 7), with
an average impact of 2.22;

− preference for candidates with competencies and experience in ecological projects (activity No. 15),
with an average impact of 2.21.

In addition, the group of insignificant—from the point of view of sustainable development of
young companies—activities comprised: HRM environmental action progress monitoring (activity
No. 28) and drafting reports on environmental actions in HRM (activity No. 27), the average impacts of
which were 2.23 and 2.25, correspondingly. The surveyed specialists opined that the sustainable
development of organizations is not greatly affected by the communication of an employer’s
commitment to ecology during recruitment (activity No. 4), with an average impact of 2.24, and
a mode of 1.

Here, let us recall the studies conducted in 376 Pakistani companies, whichdemonstrated
the key role of educational practices in theattainment of environmental management goals [97].
Given the above, Green development practices, i.e., the identification of needs in respect of
pro-environment-related training, the provisions of ecological training for employees and managers to
develop green skills and knowledge, and the provision of incentives to employees to develop green
competencies, appear to be undervalued in Poland. They were listed as No. 13, 14, and 15 in terms of
their impact on the sustainable development of organizations.

Another surprising issue is little awareness of the importance of practices in the area of
providing incentives for taking up environment-friendly actions. Encouraging employees to submit
environmental initiatives ranked 12 in the opinion of the managers, whereas the provision of advisory
services and support to solve ecological problems was found even less important (No. 17). This raises
concerns in the view of studies conducted in Denmark, which showed that green motivation programs
are an effective tool for increasing employee participation in pro-environmental initiatives [98].
It seems that the area of Green motivation should be treated as principal from the point of view
of the effectiveness of pro-environmental human resource practices and the input of the HR function
into the sustainable development of organizations. The lack of appreciation of the practices oriented at
development of green competencies of employees as well as motivating them to get involved with
green projects call into question the viability of GHRM concept development in the entities studies.

Another issue rated rather low by Polish managers is the role of recruiting candidates with
green competencies. The verification of candidate’s ecological knowledge and skills during the
recruitment process was ranked 28—i.e., as the last position in the ranking of practices having an
impact on the sustainable development of organizations. The preference for job applicants with
competencies and experience in the performance of environmental projects was also ranked low—26.
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The insignificant impact of green acquisition of employees was confirmed, however, by the studies
conducted by Owino andKwasira [99] and Guerciet al. [100]. Research quoted demonstrated that
green recruitment is perceived as an activity having no impact on the environmental performance
of organizations. Given the average assessment of the impact of Green HRM, which was 2.3 in the
5-level scale, we can put forward the following conclusion: the importance of pro-environmental
human resource practices is clearly underestimated in young Polish enterprises. Such an approach
may be a consequence of the way the personnel function is perceived in organizations. Studies
conducted by Harris and Tregidg [51] demonstrated that despite their personal interest in influencing
environmental policy, managers of HR departments did not regard the HR function as the main driver
in terms of achieving sustainable development. On the other hand, more and more often emphasis
in source literature is placed on the importance of the human resource management practice as a
mechanism driving innovation and environmental management effectiveness [32–34,40,53,96,101–104].
A number of models laying down theoretical foundations for the implementation of the strategy of
sustainable development via Green HRM practices [33,40,53,104]. One published significant model
is the LOS model of Buller and McEvoy [105], illustrating the relations between the strategy of
sustainable development, practices of human resource management, and productivity. This model
is based on the assumption that HRM practices, i.e., recruitment, selection, training, development,
performance evaluation, and award system are key to the generation, reinforcement and maintenance
of organizational skills and company effectiveness with reference to the performance of economic,
environmental and social goals. The authors of the model underpin that organizational performance
associated with the attainment of long-term goals increases whenever HRM practices are internally
coherent and oriented at the reinforcement of environmental activities across all levels of management.
Renwick et al. [28], in turn, presented an AMO model, wherein they identify concrete HRM practices
that are potentially beneficial to the strategy of sustainable development. The authors claim that by
attracting and shaping employees with “green” skills through HRM processes, companies improve
their chances of successful environmental strategy performance. Next, we should mention Savitz and
Weber [106], who applied a “workforce life-cycle” concept to present the manner in which a company
may employ various HRM practices to transform traditional businesses into sustainable ones. Among
HRM practices which, potentially, may enhance the results of sustainable development, the authors
enumerated recruitment, selection, development, performance assessment, and rewarding.

Here, we can identify a gap between the theory and practice of human resource management.
Despite the potential of Green HRM practices, greatly emphasized by a number of specialists,
the function’s contribution towards the attainment of sustainability under Polish conditions is not
deemed sufficient. The underestimation of the role of HR in the building of sustainable organizations
seems to be one of the more vital determinants of the limited scope in which the GHRM concept
is implemented. A fact which may account for such a state of affairs is that many entities continue
to perceive the HR function as a strategic partner that actively participates in key decision-making
processes generating added value [92,106,107]. In view of the above, more and more frequently, source
literature yields arguments highlighting the need to ensure that the HR function is employed, to a
greater extent, for the benefit of sustainable companies [30,40,92,106,108,109].

4.2. Evaluation of the Scope of Green HRM Implementation in Poland

On the basis of data regarding the number of enterprises pursuing individual pro-ecological
HR practices, characteristics of their structures were developed. The average number of enterprises
performing a given activity was 38 (25.3%), whereas the average variability of the number of enterprises
implementing ecological activities was 20. Most often a given activity was performed by 30 enterprises.
Fifty percent of activities were accomplished by 33 enterprises at the most, and 50%—by a minimum of
33 enterprises. The range between the number of enterprises conducting an activity was 103, whereas
the value of the coefficient of variation was 52.3%. This indicated a large variability of the number
of enterprises carrying out ecological activities. The structure index (the frequency of occurrence of
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a given activity) oscillated between 10% and 78.68%. It should be emphasized that it exceeded 38%
only in the case of activity No. 23. This means that only single activities were conducted more often
than others. Research revealed therefore that the scope of Green HRM implementation under Polish
conditions was limited. The research results revealed a small range of implementation of the GHRM
concept in young Polish enterprises (Table 4).

Table 4. Performance of HRM pro-environmental activities in young Polish enterprises.

Activity No.
Number of Young Enterprises

Performing the Activity
Percentage of Young Enterprises

Performing the Activity (%)

1 65 43.33
2 44 29.33
3 48 32.00
4 31 20.67
5 15 10.00
6 19 12.67
7 17 11.33
8 49 32.67
9 56 37.33
10 27 18.00
11 30 20.00
12 38 25.33
13 35 23.33
14 29 19.33
15 21 14.00
16 34 22.67
17 38 25.33
18 28 18.67
19 39 26.00
20 30 20.00
21 42 28.00
22 30 20.00
23 118 78.67
24 53 35.33
25 28 18.67
26 34 22.67
27 30 20.00
28 26 17.33

The most popular activity turned out to be activity No. 23, i.e., promoting environment-friendly
attitudes when performing professional tasks (such as paper use reduction, waste sorting). This practice
was implemented relatively often—in as many as 118 of the entities studied (78.7% of the study
population). Nevertheless, given its nature, we can presume that its implementation in enterprises
was due to economic reasons than ecological attitudes. The remainder of practices were carried out by
less than half of the study enterprises. The lowest frequency or practice application was recorded with
regards to:

− activity No. 5—exposure of environmental values in job advertising, implemented in 15 enterprises;
− activity No. 7—preference for candidates with competencies and experience in ecological projects,

carried out by 17 enterprises;
− activityNo. 6—verification of candidate ecological knowledge and skills during the recruitment

process, applied in 19 enterprises.

The quoted results demonstrate significant omissions in the area of Green HRM implementation
across young Polish organizations. The reason behind it could be, most notably, the deficit of
knowledge concerning pro-environmental human resource practices. Such a competency gap was
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evidenced by the study. The Green HRM concept was familiar to as few as 29% of the study entities.
A particularly underestimated area turned out to be green recruitment. Hence, we may formulate a
conclusion that HR specialists in young Polish enterprises seem to underestimate the importance of
recruiting environment-friendly staff and personnel with green competencies. Furthermore, it was
quite rare for the entities covered by the study to prepare reports about pro-environmental HRM
activities. This activity was pursued by a mere 26 companies. Needless to say, pro-environmental HR
practice reporting is a great opportunity to systematize Green HRM activities. Data included in the
reports show not only where a given organization is now, but also what it intends to achieve in the near
future. This constitutes the basis for activity coordination and personnel process monitoring. Reports
demonstrate the degree of involvement in environment-friendly HR practices, reveal key achievements
in the field, and facilitate the drawing a roadmap for responding to new challenges. Therefore,
they constituteextra support in the process of personnel-related decision-taking. Report development
is, thus, an indication of Green HRM strategy maturity, as well as a tool for communicating information
regarding a company’s public involvement in ecological practices.

It was equally rare to find HRM pro-environmental action performance measurements, an activity
that is worth contemplating. This practice was pursued by as few as 28 enterprises, which accounted
for 18.67% of all study entities. It needs to be underpinned that the Green HRM subject literature lacks
a definitive, commonly accepted method of measuring HR pro-environmental practices performance
which may be a key obstacle to the implementation of the activity—on a par with the multifaceted
nature of the issue. The authors assert that the following could be helpful:

− measurement of the level of Green HRM-related expenditure;
− Green HRM sub-indices (e.g., the extent of ecological training, the number of ecological initiatives,

the number of awards given to employees for their environmental activity);
− surveys designed to evaluate the way in which the importance of Green HRM for the attainment

of corporate goals is perceived by managers;
− determination of the number of Green HRM practices revealed in social reports.

It ought to be emphasized that when speaking of Green HRM we must refer to long-term, rather
than short-term performance or productivity. This is because benefits of concept application are
typically derived in a more distant future, multidimensional in nature and not always easy to quantify.
GHRM should be approached as a long-term HR corporate strategy directed at using the instruments
of personnel policy to build an environmentally-friendly organization.

4.3. Correlation between the Impact of Pro-Environmental Activities on Sustainable Development and Their
Practical Implementation in Young Enterprises

In order to determine the strength and direction of correlations between the impact of
pro-environmental human resource practices on the sustainable development of young companies and
those activities which are actually implemented in practice, a Spearman’s rank correlation coefficient
was calculated (Table 5).

The rank correlation coefficient was 0.956 which means that there is a very strong positive relationship
between the assessment of the impact of human resource activities on sustainable development and
the implementation of those activities in individual companies. It means that only activities that, in the
opinion of executives, were crucial in terms of the sustainable development policy were taken in the
subject companies.

A regression analysis was applied to identify the relationship between the influence of
environment-friendly activities and their actual implementation in companies using a mathematical
model (Figure 1). The linear regression function (type II regression function) determines the
relationship between the changes in one variable and the changes in the other variable in the sample.
The calculated regression coefficients of ay = 0.5037 inform us that a 1-point rise in the impact of an
activity results in an average rise in the implementation of the activity in a given company of 0.5037
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in the relevant sample. The coefficient of determination R2 = 0.9713 indicates that in 97.13% of cases,
the changeability of the number of companies taking environmentally-friendly activities in the scope of
HRM is explained by the estimated regression function (elucidating the impact of environment-friendly
activities).

Table 5. Correlation between the impact of pro-environmental human resource practices on thesustainable
development and their practical implementation in young enterprises.

Activity
No.

Aggregate Assessment
of Impact of Activity X

(Points)

Activity Pursued in
Enterprises (Number

of Entities)

Rank
X

Rank
Y

Di
Distance

Square of
Distance Di 2

1 410 65 2 2 0 0
2 377 44 6 7 −1 1
3 399 48 3 6 −3 9
4 342 31 22 15 7 49
5 323 15 26.5 28 −1.5 2.25
6 322 19 28 26 2 4
7 323 17 27.5 27 0.5 0.25
8 366 49 8 5 3 9
9 397 56 4 3 1 1
10 343 27 21 23 −2 4
11 348 30 18 18.5 −0.5 0.25
12 353 38 13 10.5 2,5 6.25
13 352 35 14 12 2 4
14 350 29 15 20 −5 25
15 331 21 25 25 0 0
16 360 34 10.5 13.5 −3 9
17 364 38 9 11.5 −2.5 6.25
18 345 28 19.5 21 −1.5 2.25
19 358 39 12 9 3 9
20 348 30 17.5 17.5 0 0
21 373 42 7 8 −1 1
22 349 30 16 16.5 −0.5 0.25
23 520 118 1 1 0 0
24 386 53 5 4 1 1

rs = 1 − (6 × 161/28 × (282 − 1)) = 0.956.

 

Figure 1. Correlation between the impact of activities and activity implementation in young enterprises.

The following two hypotheses were made in order to verify whether the taken sample of
companies, which was to present how young companies truly operate, truly reflects the relationships
developed in all young companies:

Ho:�d = 0
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H1:�d > 0

The null hypothesis assumes that there is no correlation in the population between the impact
of eco-friendly actions on sustainable development and their implementation in companies. On the
other hand, due to the positive result of the rank correlation coefficient in the sample, the alternative
hypothesis permitsus to assume that there is correlation and that the correlation is positive.

It was the rank correlation coefficient calculated for the sample, denoted as �d, which tested the
hypothesis Ho:�d = 0. The null hypothesis was tested with the exact distribution of the critical values
for Spearman’s rank correlation coefficient at the significance level of α = 0.05 using the relation P
(rd ≥ rd

0) = α. The critical value for the Spearman’s rank correlation coefficient was rd
0 = 0.317,

and the respective value in the sample was rd = 0.956. Since it is true that rd ≥ rd
0, in other words,

0.956 > 0.317, the null hypothesis should be rejected in favour of the alternative hypothesis, which
proves that there is a positive correlation between the impact of environmentally-friendly activities
and their implementation in the whole population.

5. Conclusions

An overview of literature allows us to state that Green HRM is a human resource strategy
supporting pro-environmental corporate management. Benefits resulting from its implementation may
be due to an increase in the ecological awareness of the staff which translates into the sustainability
of practices across organizations. It is also a tool for increasing competitivenessthanks to enhanced
image, cost reduction, improved customer relations, acceptance by local authorities and communities,
and increased employee satisfaction, loyalty and motivation.

To evaluate the extent to which Green HRM is implemented under Polish conditions, empirical
research was conducted using a representative sample of young Polish enterprises. They allowed the
following hypotheses to be positively verified:

Hypothesis 1. Pro-environmental actions undertaken in the area of human resource management have an
uneven impact on the sustainable development of young organizations which allows one to highlight primary
and secondary practices.

Hypothesis 2. There is a correlation between the impact of individual pro-environmental human resource
practices from the point of view of sustainable development and their practical implementation in young
Polish enterprises.

The analysis of correlations demonstrated a strong positive correlation between the evaluation of
the impact of individual environmentally-friendly HR activities on sustainable company development
and their practical implementation. Thus, research demonstrated that the higher the evaluation of
the impact of a given activity, the more often it was implemented in the companies studied. Analysis
of the regression function showed that a 1-point increase in the impact of any activity stimulated
average growth in activity implementation in a company of 0.5037. This allowed the formulation of the
following conclusion: in order to increase the scope of implementation of the Green HRM concept in
Polish young enterprises, it is necessary to raise awareness of the importance of Green HRM activities
to achieve company sustainability.

In addition, empirical research revealed that the Green HRM concept is relatively unknown and
underestimated in Poland. It was determined that young Polish enterprises did not employ the whole
range of HRM practices requisite for effective environmental management. Hence, we can state that
Green HRM is in its initial phase of development in the study entities. The following shortcomings are
evidence of the above conclusion:

− lack of familiarity with the concept among specialists responsible for human resources management,
and related intuitive selection of practices to be implemented;
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− lack of a systemic approach expressed by the execution of individual pro-environmental practices
in HRM area;

− lack of developed measurement and reporting procedures regarding Green HRM.

The principal restriction encountered in the course of research was the shortage of studies
conducted in the young enterprise population, which made it difficult to carry out a comparative
analysis of the results of own research. The world’s literature abounds in publications about GHRM
practices implemented in mature enterprises with an established market position. Nonetheless, there
are no analyses in the group of enterprises operating on the market for a period shorter than 3 years.

The authors assert that the reasons behind this limited scope of Green HRM concept implementation
may be sought, above all, in the absence of knowledge about it across young Polish enterprises’
management.A major role in overcoming the said barrier is played by dissemination of knowledge
concerning the field in business circles. One requisite condition for the HR function to become a
strategic partner in sustainable development is, therefore, manager qualification development.

In the opinion of the authors, activities vital for effective GHRM concept implementation
are—although not appreciated by the study managers—also measurement and reporting of corporate
activity in Green HRM. This is because there is no effective management in any area if no measurement
or reporting is provided. The assessment of Green HRM performance is required to expand the scope
of its practical implementation. This facilitates the impact of Green HRM activities on the sustainable
development of organizations, which in turn lays foundations for changes to be introduced in the
way the issue is approached and for the practices to be recognized. The implementation of the Green
HRM measuring instrument may, therefore, pave the way for it to be recognized as an integral part
of the sustainable development model in enterprises. Given the foregoing, there is a demand for
enhanced measurement methods and reporting standards regarding pro-environmental HR practices,
particularly in Poland. Enriched reporting in the CSR field by supplementing green personnel reports
aimed at promoting enterprises as followers of good HR practices may be, according to the authors,
a key tool in the popularization of the Green HRM idea.
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Abstract: A variety of social enterprises (SEs) have recently emerged in many different countries
in an effort to resolve diverse social problems. However, the value creation mechanism of SEs has
not yet been disclosed. The purpose of this study is to reveal the value creation mechanism of SEs
in manufacturing industry. To do so, we verify the role of social entrepreneurship and examine
the effects of product innovation attributes and social capital on social value creation and financial
performance by using structural equation modelling. Then, we conduct interviews with six experts
in SE fields. According to the results of empirical study, the social entrepreneurship works as an
antecedent of product innovation and social capital in SEs and the degrees of products’ simplicity,
usability and standardization positively affect the social value creation of SEs. In addition, the social
value creation works as a complete mediator between the product innovation of SEs and their
financial performance. The interviews suggest policy implications for successful social value creation
and sustainability of SEs. This research contributes towards further studies on innovation of SEs and
provides social entrepreneurs with guidelines in planning their innovation strategy or developing
their products.

Keywords: social enterprise; value creation; product innovation; social capital; social value

1. Introduction

Governments, non-profit organizations and for-profit companies have been making significant
efforts to alleviate social problems such as unemployment, poverty and lack of education among
people suffering from extreme poverty. However, there is still much work to be done [1–4]. As a result,
a variety of social enterprises (SEs) have recently emerged in many different countries in an effort to
resolve such problems and to secure the sustainability of society [5].

Many different definitions of SEs exist. According to Perrini and Vurro [6], a SE is an organization
tasked with finding innovative solutions to social issues. Alter [7] defined a SE as a business that creates
social benefits through financial management, innovative methods and decision-making processes
similar to those of normal companies. There are several common elements of these definitions,
as follows. First, the ultimate goal of a SE is to create social benefits and resolve social problems rather
than maximize profits. Second, it creates and spearheads social innovation by using resources and
engaging in business activities just as a regular company would. Finally, it also tries to maximize
profits to survive in a given market. In other words, a SE is an innovative hybrid organization pursuing
both social values and economic profit.
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There are many kinds of SEs innovating to resolve different social problems. Some SEs improve
social issues or create social values by product innovation. Examples include the ‘re-motion design’,
which provides affordable artificial knee joints for impoverished, disabled people in developing
countries and Vestergaard Frandsen, which has created a portable water purifier for low-income
people in water-scarce countries. This study especially focuses on the product innovation that SEs
create, because SEs’ products and services tend to bear distinctive marks of innovation, from the
perspective of creating both economic profits and social value.

The prior studies on SEs mainly focused on social entrepreneurship, performance analysis
and public policy. For example, Weerawardena and Mort [8] revealed key factors affecting social
entrepreneurship. Bull [9] developed a balanced score card to analyze the performance of SEs.
Kerlin [10] compared concepts and activities of SEs across seven regions and countries to provide
practical implications for the development of such enterprises. However, although one of SEs’ main
characteristics is to create social values through innovative products, the value creation mechanism
of SEs has not yet been uncovered. To address this gap, the purpose of this study is to reveal the
value creation mechanism of SEs in manufacturing industry. Specifically, this study addresses the
following questions: Does entrepreneurial orientation of social entrepreneurs affect product innovation
implementation and social capital utilization to create social values? Do product innovation or social
capital of SEs positively affect their social value creation or financial performance? Does the social
value creation of SEs directly contribute to financial performance?

To do so, we verify the role of social entrepreneurship and examine the effects of product
innovation attributes and social capital on social value creation and financial performance by using
structural equation modelling (SEM). Then we conduct interviews with six experts in SE fields.
This study employs survey data on Korean SEs in manufacturing industry. Because the Korean
government has been nurturing SEs to alleviate social problems and create social benefits since 2007,
data from Korean SEs is suitable to study on value creation mechanism of SEs. According to the results
of empirical study, social entrepreneurship works as an antecedent of product innovation attributes
and social capital in SEs and the degrees of product simplicity, usability and standardization positively
affect the social value creation of SEs. In addition, the social value creation works as a complete
mediator between the product innovation of SEs and their financial performance. The interviews
suggest policy implications for successful social value creation and sustainability of SEs. This research
contributes towards further studies on innovation of SEs and provides social entrepreneurs with
guidelines in planning their innovation strategy or developing their products.

2. Korean Social Enterprises

The Korean government has enacted legislation to secure sustainable and stable jobs and to
create more diverse social benefits by SEs. The legislation was published on 3 January 2007 and it
came into effect on 1 July 2007. The legislation defines a SE in Korea as an enterprise that pursues
social purposes, such as providing social services or creating jobs for vulnerable people, through
business activities. Korean SEs should be approved by the committee for SEs promotion, under the
auspices of the Ministry of Employment and Labor (MEL). The accredited SEs can receive diverse
government supports.

Government supports for promoting SEs are also codified in legislation. First, consultation or
information for the management of SEs can be supported by government institutions, or by private
organizations appointed by the government. Second, central or local governments provide financial
supports for equipment costs or establishment expenses. Third, products or services made by SEs are
purchased preferentially by public agencies. Finally, the employment insurance, industrial accident
insurance, health insurance and pensions as well as tax benefits are also supported by the government.

On account of these diverse government supports, Korean SEs have been growing rapidly.
As Figure 1 shows, the number of accredited SEs has increased about 30-fold, from 50 in 2007 to 1506
in 2015 [11]. The number of vulnerable people hired by SEs increased from 1403 in 2007 to 15,815 in
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2014. Meanwhile, the number of vulnerable customers who bought either the products or services of
SEs also increased from 17,166 in 2007 to 2,400,706 in 2011 [11].

Figure 1. Number of accredited social enterprises in Korea (Source: MEL [11]).

However, the competitiveness and sustainability of each SE still remains in question. Although
the average sales of Korean SEs has increased slightly from 0.91 billion Korean won in 2007 to 1.1 billion
Korean won in 2013 (refer to the Figure 2), they are still considerably smaller than the average sales of
for-profit small enterprises in Korea [11]. According to the Small Medium Business Administration,
the average sales of small manufacturing enterprises in 2013 was 3.2 billion Korean won. In addition,
the average number of paid employees per SE in Korea decreased from 50.8 in 2007 to 23.3 in 2013 [11].
According to the report analyzing the performance of Korean SEs, the total operating profits of SEs was
in a deficit position in 2011 [12]. Nonetheless, Korean SEs have survived on account of non-operating
income, such as that from government supports [13]. Thus, many Korean SEs would be in dire straits,
if the government were to halt subsidies and tax benefits. This status shows that the research on value
creation mechanism of SEs is necessary for growth and sustainability of SEs.

Figure 2. Average sales of Korean social enterprises (Unit: Billion Korean Won) (Source: MEL [11]).
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3. Literature Review and Hypotheses Development

3.1. Entrepreneurial Orientation of Social Entrepreneurs

Entrepreneurship has been recognized as one of the key driving forces for success in business
as well as in the social sector. The definitions of social entrepreneurship in prior studies are diverse.
Liu, et al. [14] (p. 269) define the social entrepreneurship as ‘the act of recognizing and pursuing
opportunities to solve social problems through the creativity of the typical entrepreneurial process.’
Dees and Anderson [15] remark that the social entrepreneurship is related to the innovative activities
for social value creation and Thompson [16] insists that it is related to the business skill in non-profit
organizations. The common elements of these definitions is that social entrepreneurship is an
underlying factor for social value creation [17,18]. This is like the commercial entrepreneurship
in for-profit companies which affects business activities for the maximization of firm performance.

Entrepreneurship builds an organizational process to explore business opportunities and to
seize them through innovation [19]. Hitt, et al. [20] insists that the entrepreneurship anticipates
changes of markets and develops products to meets the potential customers’ needs. Similarly, social
entrepreneurship is deeply involved in the activities and process for social value creation and survive
of SEs. Social entrepreneurship starts with discovering entrepreneurial opportunities which arise
from market failure [17]. In other words, social entrepreneurship has emerged because commercial
enterprises cannot meet all social needs. Thus, social entrepreneurs seek innovative ways to overcome
market failures and to create both social and economic values. Since SEs are hybrid organizations
between commercial and non-profit organizations, social entrepreneurs have limitations to use the
capital market that is fully utilized by commercial companies [17]. Thus, one of the important role of
social entrepreneurs is to mobilize resources from external organizations.

Prior studies insist that entrepreneurial orientation which forms the basis of entrepreneurship
reflects a company’s strategic posture such as innovativeness, proactiveness and risk-taking [21–23].
Lumpkin and Dess [22] remark that entrepreneurial orientation affects a company’s decision-making
activities such as exploration and exploitation new opportunities in the markets. Thus, entrepreneurial
orientation of a social entrepreneur can promote product innovation and active utilization of social
capital for following reasons. First, because the innovativeness of an entrepreneur reflects a company’s
tendency to develop new products or services [22], a social entrepreneur with strong entrepreneurial
orientation tends to emphasize product innovation to create social values. In addition, since the
risk-taking attribute of an entrepreneur reflects a company’s willingness to take uncertainty or failure
in business [24], a social entrepreneur with higher degree of entrepreneurial orientation tends to invest
more actively in developing new technologies or products to create social values. The proactiveness
attribute of an entrepreneur may affect social capital utilization of SEs. Because the proactiveness
reflects a company’s tendency to anticipate and prepare for future demands or changes of business
environments [22], a social entrepreneur with strong entrepreneurial orientation tends to actively
accumulate and use social capital. Especially, since creating social value or solving social problems is
difficult for one SE alone, cooperation with local communities, for-profit companies and diverse
stakeholders is essential [25]. In other words, social entrepreneurs with strong entrepreneurial
orientation can mobilize resources through relational networks to overcome lack of resources for
social value creation. Consequently, we propose the following hypotheses.

Hypothesis 1 (H1). A social entrepreneur with higher degree of entrepreneurial orientation implements product
innovation more actively.

Hypothesis 2 (H2). A social entrepreneur with higher degree of entrepreneurial orientation accumulates and
uses social capital more actively.
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3.2. Product Innovation Attributes in Low-End Markets

To determine the product innovation attributes of SEs, we first reviewed prior studies on product
innovation in low-end markets, which constitute the targets of most SEs. Many researchers have
identified certain patterns in product innovation and have found the characteristics of each innovation
pattern [26–29]. Such categorization and analysis of product innovation helps business managers in
planning strategies for their product innovation [30]. Although there is not much literature on product
innovation in low-end markets, some of it tries to explain product innovation with notions of disruptive
technology, architectural innovations or frugal innovation [31–33]. For example, Lettice and Parekh [25]
adopted concepts of disruptive technology and architectural innovation in order to explain the product
innovation generated by SEs.

Christensen [27] was the first to mention the notion of disruptive technology, which provides
simpler and more modest versions of existing products. Although these simplified products are
usually inferior compared to the existing ones in terms of performance, disruptive innovation offers
different values such as low prices, product simplicity and convenience. Christenson also explained
how enormous leading companies can be defeated by new emerging ones because of disruptive
technology [27,34]. In focusing on satisfying their main customers and providing new and advanced
features, leading companies sometimes make unnecessarily complicated products which overshoot
customers’ needs and expectations. Emerging companies using disruptive technology initially serve
only niche markets. As time passes, however, they absorb most of the customers in the market,
apart from the most-demanding customers. For this reason, Hart and Christensen [31] argued that it
is important to develop products which focus on affordability and acceptability in low-end markets.
In many cases of SEs’ product innovation, products are developed from outside mainstream thinking
because most of SEs’ target customers are in the low end of the market. Thus, SEs need to transcend the
boundaries or limitations of traditional product development in order to satisfy the demands imposed
by these niche customers. In other words, SEs can meet the demands for affordability and acceptability
in low-end markets which are their main target markets by improving the simplicity and usability of
the product compared to existing products offered by for-profit companies [25,35,36].

The architectural innovation enables innovators to have different applications by using and
reconfiguring existing technologies [37]. An architectural innovation can be created with relatively
minor changes but bring about significant outcomes for low-end markets. Hellström [38] insists that
the notion of architectural innovation can be extended into eco-innovation and be expanded further
into social innovation. Because of the lack of technology competencies or financial resources, SEs may
be better suited to reconfigure the existing systems in new ways instead of developing completely new
systems or technologies in developing new products.

Prahalad [35] states that there is still a large and underserved low-end market and that individuals
within that market cannot easily use the products or services offered by the mainstream market due to
a harsh environment or a lack of financial resources. Therefore, new product innovation is required to
meet the unique needs of low-end markets. Zeschky, Widenmayer and Gassmann [33] studied frugal
innovation, a new form of product innovation in emerging countries. Many for-profit companies
previously tried to sell outdated products in developing countries since these products were no longer
competitive in developed countries [35]. However, given the fact that the products were originally
developed for people in developed countries, there are still limitations such as environmental and
maintenance costs. Therefore, companies need the frugal innovation, which involves modifying
products using limited local resources. Frugal innovation has three distinct attributes: product
localization is necessary to make it applicable to a local market; it is initiated by overcoming a limitation
of resources and environmental conditions in developing new products; it is accompanied by lowering
the cost of products, since most target customers are quite poor. Therefore, with the perspective of
frugal innovation, SEs need to focus on standardizing their products to lower the maintenance cost of
their main customers and to overcome limited local resources in the low-end market [25,35,36].
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As previously discussed, in meeting the needs of the low-end market, product innovation by
SEs usually needs to focus on product simplification, improved product usability, the reconfiguration
of existing technologies and standardized products or components. Table 1 summarizes product
innovation attributes in low-end markets based on prior studies and they can be applied to SEs due to
the similarity of target market.

Table 1. Product innovation attributes in low-end markets.

Innovation Attributes Authors

Disruptive innovation Simplifying products for improvement of
affordability and accessibility Hart and Christensen [31]

Architectural innovation Reconfiguring existing technologies for
saving organizations’ resources Lettice and Parekh [25]

Frugal innovation Standardizing products or components for
reducing customers’ maintenance cost

Zeschky, Widenmayer and
Gassmann [33]

Many prior researches have studied the relationship the product innovation and firm performance.
Product innovation of SEs can positively contribute to a company’s financial performance and
non-financial performance for the following reasons. First, companies with high innovation
competitiveness can achieve better firm performance by satisfying new customers’ needs and actively
responding to rapidly changing market conditions [39]. SEs with high competitiveness in product
innovation attributes such as product simplicity, usability and standardization that are discussed
above can create better firm performance by catching the new needs of the underprivileged and
developing related products. Second, innovative products enhance firm performance by contributing
to the superiority and the differentiation of products [40,41]. Product innovation of SEs can also
secure differentiation advantage in the market through providing new social values and this can
contribute to the company’s financial performance. Third, in case of frugal innovation, new product
development is highly relevant to the company’s existing resources and previous experience and
thus additional investments such as financial and human resources for product development are not
much necessary [33]. These attributes improve a company’s speed in time-to-market and shorten
time to gain profits through new products [42,43]. Product innovation of SEs can also have positive
impacts on improving profitability by reducing investment costs and contributing to fast product
launch by focusing on product simplicity, usability and standardization rather than on developing
new technologies that require huge investment costs.

Since the performance of a SE is mainly measured by non-financial performance such as social
value creation and financial performance such as sales amount and operating income, we propose the
following hypotheses regarding the relationship between the attributes of product innovation and firm
performance in SEs.

Hypothesis 3 (H3). The attributes of product innovation in low-end markets such as product simplicity,
usability and standardization positively affect the social value creations of SEs.

Hypothesis 4 (H4). The attributes of product innovation in low-end markets such as product simplicity,
usability and standardization positively affect the financial performance of SEs.

3.3. Social Capital of Social Enterprises

There are some differences between the innovation undertaken by SEs and that by for-profit
companies. Innovation by SEs emerges when they try to meet the unmet needs of individuals within
the low-end market, or in solving societal problems; the innovation of for-profit companies, on the other
hand, is driven by the existing mainstream market or the development of advanced technologies [25].
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Bessant and Tidd [44] (p. 299) also insist that innovation by SEs is ‘generating value rather than wealth’
and that ‘Wealth creation may be part of the process but it is not an end in itself.’ In this context,
Hall and Vredenburg [45] ascertain that the type of innovation undertaken by SEs is more vague
and complicated than traditional innovation in the mainstream market. This is because SEs need
to consider different types of market conditions and to satisfy a more diverse body of stakeholders.
Hall and Vredenburg [45] also insist that the innovation undertaken by SEs bears greater uncertainty,
which is ultimately absorbed into markets or communities. With respect to product innovation,
they state that SEs should consider non-technical issues (such as public perceptions or social reactions),
as well as technical problems.

Social capital is defined by institutional norms and relational networks of social bonds and
behavior [46–50]. social capital enhances trust in the organization or community and acts as a bridge
between internal norms and morality [48]. Social capital of SEs contributes to making relationship
with various partners for social value creation and the sustainability of SEs [51,52]. In other words,
social capital helps social entrepreneurs to create social values through cooperation with employees,
NGOs, central government, local government and target users [53–56]. Because SEs mobilize resources
through relational assets with external organizations and the relational assets create social value that
exceeds transaction costs, social capital can have a positive impact on the social value creation and
financial performance of SEs. Relational assets strengthen organizational competency and enhance
cooperation in the community or region [57].

The relational networks in social capital are also one of the most important factors in value
creation through product innovation. Many studies have also addressed the importance of information
and knowledge sharing between organizations in improving corporate innovation capabilities [58–62].
In addition, Kogut [63] and Gulati [64] asserted that corporations secure diverse resource portfolios
and improve their innovation capabilities by effectively combining and exploiting partners’ resources.
The relational networks also contribute to reducing costs, uncertainties and risks in developing new
technologies or exploiting new markets [65–67].

Spear [68] says that networks with external organizations often hold a critical role in the
entrepreneurial activities of SEs. Being part of a network with external organizations usually helps
a SE promote its presence in the market, or to solve some legal or technical issue by providing pro bono
advice or funding. Chell [69] remarks that SEs need to overcome their business-resource limitations,
as well as any stress that comes with reconciling social benefits with financial profits. Johnstone and
Lionais [70] reveal that successful social entrepreneurs usually build suitable relational networks with
external organizations in order to overcome difficulties that arise in the course of entrepreneurial
activities and to achieve innovation. For these reasons, SEs need to cooperate actively with external
stakeholders to create social values effectively and efficiently.

In particular, it is more important to accumulate social capital with external stakeholders
in manufacturing industry due to its complex supply chain. Krause, et al. [71] uncovered that
close relationship with suppliers and accumulation of social capital with core suppliers contribute
to improving buying firm performance. The accumulation of social capital with suppliers can
improve buying firm performance for following reasons. First, inter-firm social capital promotes
knowledge sharing and consequently contributes to value creation [72–74]. Knowledge sharing
such as production schedules or technology development roadmaps can ensure that components are
delivered in a timely manner from suppliers and can help to reduce costs and improve quality by
improvement of suppliers’ competence [75,76]. Second, inter-firm social capital accumulation improves
firm performance efficiently through consistency of cognitive capital which is embodied in shared
goals and visions [77,78]. If goals and visions among companies are aligned, efficient interactions and
collaborations are promoted, while misinterpretation and conflict are reduced, resulting in improved
productivity and performance of companies [79,80]. Consequently, social capital accumulation of SEs in
manufacturing industry can positively affect social value creation and improve financial performance.
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Hypothesis 5 (H5). The social capital of SEs positively affects the social value creations of SEs.

Hypothesis 6 (H6). The social capital of SEs positively affects the financial performance of SEs.

3.4. Social Value Creation and Financial Performance

Although there are some previous studies on methodology and measurement indicators for
analyzing the performance of SEs, it is still difficult to compare the performance of SEs. Because
the scope of the SEs is very wide, it is difficult to evaluate the performance uniformly. Some prior
studies provide only a conceptual framework for the performance of SEs but do not disclose specific
indicators and measurement tools [81]. On the other hand, other previous researches develop the
measurement methods that are too specific for some fields and are difficult to apply to SEs in other
fields. For example, Bellucci, et al. [82] studied the performance of Fairtrade stores in Italy but the
measurement indicators tailored to the value chain of Fairtrade are difficult to apply to other SEs.
Crucke and Decramer [83] also argue that it is not easy to develop performance measurement models
that are appropriate for all types of SEs, because the performances of SEs are different with respect to
the firm size, purpose, activity and stakeholders. Despite the diversity of performance measurement
of SEs, prior studies have reached the consensus that the performance of SEs is multidimensional.
In other words, non-financial performance such as social value as well as financial performance such
as sales revenue or operating profits should be measured for the performance of SEs [81,84].

The social value creation is an ultimate goal of SEs. According to the prior studies, the main
difference between for-profit companies and SEs is that the former pursues the maximization of
financial performance, while the latter focuses on the social value creation [14]. This difference causes
false assumption that financial performance is less critical than social value creation in SEs [14].
Many prior studies point out this erroneous assumption. The emphasizing financial performance
may negatively impact on the legitimate status of SEs due to the conflicting priorities even though
it is important to reduce financial dependency on external subsidies [85–87]. Dacin, et al. [88] insists
that creating social value does not diminish the importance or necessity of financial performance in
SEs. In fact, Liu, Eng and Takeda [14] present that SEs must develop strategies and implementation
plans to secure a certain level of financial performance to sustainably create social value. Therefore,
social entrepreneurs necessarily build their business model that links between social value creation
and economic profits.

Consequently, we propose a following hypothesis regarding a relationship between social value
creation of SEs and their financial performance.

Hypothesis 7 (H7). The social value creation of SEs has a positive relationship with financial performance
of SEs.

The social entrepreneurship, attributes of product innovation, social capital of SEs and their effects
on social value creation and firm performance, which our study focuses on, are summarized based
on the seven hypotheses given. These relationships and hypotheses among all relevant variables are
condensed in Figure 3.
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Figure 3. Research model.

4. Research Methodology

We employed a mixed methodology in conducting the research, first conducting an empirical
study to verify the hypotheses. We then conducted in-depth interviews with social entrepreneurs and
experts in SEs to supplement the results of empirical study and to draw implications for successful
social value creation and sustainability of SEs.

According to Creswell [89], three types of mixed methods have been suggested. The first type is
convergent designs, in which qualitative and quantitative data are collected at the same time and then
the results are compared with each other. This method allows researchers to compare and contrast
the results of research with two different perspectives to better explain the research topic. The second
type is explanatory sequential designs, in which quantitative data is collected and analyzed in the first
stage and then, qualitative research is conducted in the next stage. This method has the advantage to
support the results of quantitative analysis or fill gaps of quantitative analysis through the qualitative
research. The third type is exploratory sequential designs, in which qualitative research is conducted
in the first stage and quantitative research is implemented in the next stage. In this type, the qualitative
research contributes to theory building and the quantitative research provides an initial test of the
insights of qualitative research. This study adopts the explanatory sequential designs in order to verify
the hypotheses in the first stage and supplement the deficiencies of quantitative research through
qualitative research in the next stage.

4.1. Empirical Study

4.1.1. Data for Empirical Study

In order to obtain contact information of SEs in manufacturing industry for the survey, we first
contacted seven public institutes and one consulting firm that have relationships with Korean SEs.
Next, we identified 121 SEs in manufacturing industry from the lists we received. To collect survey data,
we called representatives of 121 SEs to briefly explain the purpose of the study and request participation.
We then e-mailed and phoned representatives from each enterprise to provide the questionnaire and
to request a response. If nobody was available to respond, we allowed a foundation member or
a manager to do it. The questionnaire was developed as an Internet-based survey. An email with the
survey URL was sent to CEOs or mangers. The survey was conducted from 6 March to 15 April 2014.
We received total 68 responses and found that 59 responses were valid for result analysis. The total
response rate was 56.2% and the valid response rate was 48.8%. The rest of responses were determined
to be untrustworthy by detecting common methods bias (CMB).
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4.1.2. Statistical Analysis Method

We verified the effects of product innovation and social capital on social value creation and
financial performance in SEs by using survey data and structural equation modelling (SEM).
In conducting SEM, we selected partial least squares (PLS) for data analysis, because PLS is a suitable
tool to verify research models in an early stage of theoretical development. It also has several
advantages. First, PLS is quite reliable in validating latent variable scores measured by one or more
questions [90]. Second, a relatively small sample size can be analyzed by PLS [91]. Finally, PLS makes
verifying complex models with several latent variables [92].

4.1.3. Measurement Indicators

Many scholars have measured social entrepreneurship with three components of entrepreneurial
orientation: innovativeness, risk-taking and proactiveness [93–95]. Innovativeness of social
entrepreneurship is a core element of social entrepreneurship. Innovativeness is defined as creating
products with new methods or ideas, or promoting changes in organizations or businesses [22,96].
Risk-taking is a characteristic of operations of an organization. It is associated with the willingness to
accept perceived risk by criteria such as time, human resources and financial resources in the process
of creating or implementing new ideas or creative alternatives [97]. Proactiveness means to break the
existing institutional norms or ideas and to try new business, programs, services, or policies [22,96].
These attributes are required when social entrepreneurs create social and economic value by business
skills. In this study, social entrepreneurship is measured by three questions related to each attribute.

Most prior studies on innovation of for-profit companies measure the product innovation
through the degree of product differentiation, new product introduction rates, or new product success
rates [98,99]. However, since the target market and the purpose of innovation in SEs are different from
those in for-profit companies, the measurement indicators for product innovation of SEs need to be
modified. We developed the measurement indicators based on the attributes of product innovation in
low-end markets found through literature review. The indicators measure how much a SE focuses on
simplicity, usability and standardization to improve the affordability or accessibility of products when
developing new products.

According to previous studies, social capital was measured based on the scale, intensity and
diversity of the relationship network. Batjargal [100] measured the size of the relationship network
through number of contacts between entrepreneurs and stakeholders. The size of the relationship
network is able to limited to specific domains, such as managers in other companies or government
officials [101]. Davidsson and Honig [102] measured social capital by investigating strong ties and weak
ties. The intensity of the relationship is usually measured through interaction frequency or emotional
intimacy. Finally, social capital can be measured through the heterogeneity in the entrepreneurs’
personal network. Renzulli, et al. [103] measured diversity of the relationship network through
demographic diversity, contacts with other industries and scope of international cooperation. In this
study, social capital of SEs was measured by the respondents’ subjective evaluation on the questions
about the size, intensity and diversity of the relationship network.

The measurement indicators for social value creation were modified based on the extant literature.
Liu, Eng and Takeda [14] assessed the social value creation of SEs through the respondents’ subjective
evaluation on comparison with the set goal in advance. They used a total of five indicators: bidding for
public service contract, bidding government grants for enterprise activities, serves more beneficiaries in
the community, provide more social service (different types), expand social service to different locations.
We also measured the social value creation of SEs through the respondents’ subjective evaluation with
respect to the achievement of social value through product development, improvement in affordability
of products and increase in the beneficiary. In this study, the indicators are adjusted in order to fit the
product innovation of SEs in manufacturing industry. In addition, social value creation was measured
based on the performance over the past 12 months with reference to prior researches [104–106].
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To measure financial performance of companies, many researchers look at growth and
profitability [107]. Baker and Sinkula [98] and Murat Ar and Baki [108] used three measurement
indicators: change in sales revenue, market share and profits relative to large competitors.
Wolff and Pett [107] used return and growth perspectives to assess financial performance, measuring
return on total assets (ROA) and total sales growth compared to competitors. This study uses market
share, sales revenue and operating profit compared to initial targets to measure financial performance
in terms of market impact, growth and profitability. This study used subjective ratings for measuring
financial performance. The subjective ratings are useful when the numerical data is difficult to obtain
and the respondents are reluctant to share them [109–112].

A pilot test was conducted to increase the validity of the responses. The several participants in
the pilot test pointed out that definitions and brief descriptions of the terms used in the survey are
necessary because the definitions of terms recognized by respondents may be different. In accordance
with the advice of participants, we have added definitions and brief descriptions of the terms which
may be slightly vague. Table 2 presents measurement indicators for each latent variable. We used
a seven-point Likert scale for measuring all indicators. One means “strongly disagree” and seven
stands for “strongly agree”. We attached the questionnaire to Appendix A.

Table 2. Measurement indicators for each latent variable.

Latent Variable Indicator Definition Reference

Social entrepreneurship

SE1 Degree of innovativeness Helm and Andersson [93]

SE2 Degree of proactiveness Sullivan Mort, Weerawardena and
Carnegie [94]

SE3 Degree of risk-taking Giraud Voss, Voss and Moorman [95]

Product innovation
PI1 Degree of simplicity of product Hart and Christensen [31]
PI2 Degree of usability of product Henderson and Clark [37]
PI3 Degree of standardization Zeschky, Widenmayer and Gassmann [33]

Social capital
SC1 Size of relationship networks Batjargal [100]
SC2 Diversity of relationship networks Renzulli, Aldrich and Moody [103]
SC3 Intensity of relationship networks Davidsson and Honig [102]

Social value creation
SVC1 Achievements of social value through

product development Liu, Eng and Takeda [14]
Crucke and Decramer [83]SVC2 Improvement in affordability of products

SVC3 Increase in the beneficiary

Financial performance
FP1 Market impact Baker and Sinkula [98]
FP2 Growth Wolff and Pett [107]
FP3 Profitability Murat Ar and Baki [108]

4.2. Qualitative Study

In order to reinforce and supplement the empirical study, we interviewed six experts from
SEs field: two social entrepreneurs, one consultant for SEs and three researchers from non-profit
organizations supporting SEs. At this stage, we tried to see how SEs in manufacturing industry
implement product innovations such as product simplicity, usability and standardization and why
social capital of SEs cannot significantly affect their social value creation or financial performance.
The interviews were conducted between May and June 2014 and each interview took approximately
two hours. Table 3 provides information about the interviewees and their affiliations.

Table 3. Information of interviewees and affiliations.

Name Position Affiliation Location

Kim, Jung-hyun CEO Delight Seoul
Kim, Nam-wook Manager Delight Seoul

Kim, Hae-jin Senior consultant KMCCA Daejeon
Moon, Jin-soo Research manager Hope institute Seoul
Bae, Min-hae Researcher Hope institute Seoul

Lee, Jae-heung Researcher Hope institute Seoul
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Delight was founded in 2009 to produce hearing aids at low prices for poor, hearing impaired
people in Korea. Although Delight has a relatively short history compared to successful overseas
SEs, it was featured several times in Korean media as one of the most promising SEs in the country.
We investigated secondary sources such as press releases and online information and conducted an
in-depth interview with a representative and manager of the company.

Hope institute is a policy research organization in Seoul, Korea. Their mission is to foster
civic leadership based on sustainable values and to conduct policy research on important social
issues. In order to achieve the mission, they analyze social phenomenon, form consensus and suggest
of solutions on social issues. In addition, they hold seminars and conferences to reflect citizens’
opinions and to enlarge their perspectives. We interviewed the research manager and two researchers
who are studying the social economic field in order to draw policy implications for SEs. KMCCA
(Korea Management Consulting Company Association) is a consulting corporation for management
of corporation and start-up and supports consulting on the management and start-up of SEs in
Daejeon city. We interviewed the senior consultant to learn about the attributes and management
tendency of social entrepreneurs.

The questions were open-ended and semi-structured [113]; thus, the questions differed slightly
for each organization. The interviewees were asked the following questions:

(1) What is the mission of your organization?
(2) How do SEs in manufacturing industry approach to solve social problems or to create social value?
(3) What are the main difficulties that SEs face in product development and social value creation?

And how can SEs overcome these difficulties?
(4) What should Korean SEs do to increase their competitiveness and to secure their sustainability?
(5) Do Korean SEs actively cooperate with other organizations to create social value? If not, what are

the difficulties of the cooperation?

In line with the methodology of Sekaran [114], we hold face-to-face meeting with interviewees;
this is the best option when addressing a controversial topic. All interview contents were analyzed
from three perspectives: data reduction, display and verification [113]. Two researchers coded and
grouped the text by theme [115–117]. Next, another researcher checked for and compared discrepancies.
Finally, all the researchers discussed the conflicting parts and made minor adjustments, until they were
consistent [115,118,119].

5. Results

5.1. Results of Empirical Study

Assessments of PLS path model consists of a two-step process: outer model assessment and
inner model assessment. Outer model assessment is composed of reliability and validity of reflective
constructs and validity of formative constructs. Therefore, before the inner model is assessed, reliability
and validity of each construct in the outer model should meet certain criteria [92].

5.1.1. Reliability Assessment of the Research Model

To evaluate reliability in the PLS model, composite reliability value or Cronbach’s α can be
a criterion for checking internal consistency reliability. However Cronbach’s α tends to seriously
underestimate internal consistency reliability of latent variables in the PLS model [120]. Therefore,
we adopted composite reliability values for validation of internal consistency reliability. According
to Bernstein and Nunnally [121], the reliability value should be above 0.7 in early stages of research
and higher than 0.8 or 0.9 in advanced stages of research. Because this is the first exploratory study on
product innovation of SEs, we follow the first criterion. Table 4 shows composite reliability values of
each latent variable which meet the criterion suggested by Bernstein and Nunnally [121].
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Table 4. Results of reliability test.

Latent Variable Composite Reliability Indicator
Outer Loading Values

SE PI SC SVC FP

SE 0.866
SE1 0.817
SE2 0.874
SE3 0.788

PI 0.801
PI1 0.811
PI2 0.754
PI3 0.702

SC 0.782
SC1 0.703
SC2 0.718
SC3 0.826

SVC 0.779
SVC1 0.830
SVC2 0.767

FP 0.934
FP1 0.840
FP2 0.952
FP3 0.929

For the reliability of indicators, Henseler, Ringle and Sinkovics [92] suggested that absolute
standardized outer loadings should be above 0.7 if researchers postulate that each latent variable
should explain at least 50% of each indicator’s variance. Thus, among the indicators we designed,
SVC3 were excluded because their outer loading scores are less than 0.7.

5.1.2. Validity Assessment of the Research Model

The assessment of validity in PLS consists of convergent validity and discriminant validity.
Convergent validity indicates how well each set of indicators represents the same underlying
construct. Discriminate validity states that two different concepts should show sufficient difference.
Fornell and Larcker [122] said that average variance extracted (AVE) should be at least 0.5 for
convergent validity and the square root of each latent variable’ of AVE should be higher than the
highest correlation coefficients for discriminate validity. Table 5 presents the AVE values and correlation
coefficients of each latent variable. The AVE values of all latent variables exceed 0.5 and so we have
determined that each latent variable achieved sufficient discrimination validity.

Table 5. Results of validity test.

Latent Variable AVE Value
Discriminant Validity

FP PI SC SE SVC

FP 0.825 0.908
PI 0.573 0.201 0.757
SC 0.546 0.177 0.183 0.739
SE 0.684 0.335 0.498 0.470 0.827

SVC 0.638 0.402 0.356 0.206 0.241 0.799

5.1.3. Results of Path Model

The PLS model analysis results are shown in Table 6 and Figure 4. Based on path coefficients
and measurement of p-value, we found that the social entrepreneurship positively affects the product
innovation attributes and social capital of SEs and the product innovation has a positive relationship
with social value creation of SEs. In addition, the social value creation of SEs is positively associated
with financial performance of SEs. However, the effects of social capital on social value creation and
financial performance of SEs are insignificant. Therefore, Hypotheses 1, 2, 3 and 7 are accepted while
Hypotheses 4, 5 and 6 are rejected. The rejection of Hypothesis 4 implies that the social value creation
works as a complete mediator between the product innovation and financial performance of SEs.
In addition, the rejections of Hypotheses 5 and 6 mean that product innovation attributes of SEs such
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as product simplicity, usability and standardization rather than the social capital of SEs have critical
influences on social value creation of SEs in the manufacturing industry.

Table 6. Results of research model.

Path
Original
Sample

Sample
Mean

Standard
Deviation

T-Statistics p-Value

SE→PI 0.498 0.510 0.116 4.292 0.000
SE→SC 0.470 0.484 0.113 4.150 0.000

PI→SVC 0.330 0.328 0.166 1.980 0.048
PI→FP 0.054 0.075 0.190 0.284 0.776

SC→SVC 0.146 0.161 0.135 1.084 0.278
SC→FP 0.092 0.091 0.130 0.707 0.480

SVC→FP 0.364 0.360 0.151 2.413 0.016

Figure 4. Results of research model. Notes: *** p < 0.01, ** p < 0.05.

5.2. Results of Qualitative Study

5.2.1. New Product Development and Social Value Creation of SEs

In this section, interviews with social entrepreneurs show how the SEs in the manufacturing industry
have implemented product innovations such as product simplicity, usability and standardization.

Social entrepreneurs usually start from a tiny idea that can solve social problems or create social
values. Junghyun Kim, a former CEO of Delight, founded a SE in 2010 to provide hearing aids to
people who are vulnerable with hearing impairments. He said that:

“We started our business after we found that there were many poor people with hearing
impairments who could not purchase a hearing aid due to the price. The average price
of a hearing aid in Korea is from $1500 to $2000. Meanwhile, the Korean government
provides a subsidy of $340 for impoverished people with hearing impairments. As a result,
we decided to develop a hearing aid priced at $340.”

Since SEs should provide products or services to the vulnerable people at affordable prices,
applied technologies should contribute to reducing product cost. SEs also try to make simpler and
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more modest versions of products for vulnerable people who are their main customer. To accomplish
them, SEs focus on standardization of components. Junghyun Kim said that:

“Most hearing aids are customized for each user’s ear shape, leading to high costs.
We studied Koreans’ ear shapes in order to create 200 standardized sizes. It then mass
produced them using an injection molding technology, dramatically reducing production
costs. Making hearing aids consist of five steps: hearing tests, consulting with experts on
selecting hearing aids, manufacturing products, customizing products for various ear types
and delivering the products. We also notably reduced customers’ costs and time for hearing
tests by using doctor notes instead of in-house facilities. Moreover, we have an online
system for users to choose a suitable hearing aid. This increases efficiency and convenience
for customers. Finally, since we have a door-to-door delivery system, customers need not
visit the store, again. Thanks to all of these approaches, Delight became the first company
in Korea supplying low price hearing aids within just five days.”

Namwook Kim, a manager of Delight, said that:

“Actually, we tried to do away with stereotypes on current products. Otherwise, it was
impossible to develop a totally new product for people at the low-end of markets. If we
developed our products in the same way as for-profit companies, we would not have been
able to lower prices and improve product usability and accessibility.”

This argument is consistent with Lettice and Parekh [25] claim that destructive or architectural
innovation is more appropriate than sustainable or incremental innovation in order to achieve social
change. According to senior consultant Haejin Kim, one of the difficulties inherent in operating a SE is
concurrently generating both social benefits and economic profits. He said that most SEs experience
a conflict or tension between social objectives and economic objectives. Jaeheung Lee, a researcher at
the Hope institute, also stated that:

“Actually, SEs are not both for-profit companies and non-profit organizations. So, it is
very difficult to be financially independent without any subsidies or funding, in normal
situations. The social mission of a SE sometimes conflicts with its business, because most of
its target customers do not have enough purchasing power. Therefore, some SEs adopt two
pricing models: one is for customers in normal markets and the other is for poor customers
in low-end markets.”

These interviews confirm that it is important to improve the simplicity, accessibility and
affordability of products in order to create social value by SEs in manufacturing industry, as
demonstrated in the empirical study. In addition, the SEs need to innovate business models for
overcome disadvantages of their target market.

5.2.2. Reinforcing Competitiveness of SEs

In this section, interviews with experts in SEs show how the SEs reinforce their competitiveness
and why social capital of SEs cannot significantly affect their social value creation or financial
performance. Furthermore, policy implications for enhancing competitiveness of SEs are drawn.

Chan Kim and Mauborgne [123] highlighted the importance of a well-developed relational
network with external resources, given the fact that resources are usually insufficient when operations
commence. It is important that companies use external resources to be effective and efficient. Most
Korean SEs lack resources for business activities such as marketing, supply chain management,
production and R&D. Therefore, SEs concentrate on the formation of relational network with
external organizations to mobilize external resources. Minhae Bae, a researcher at the Hope institute,
said that in order to solve social problems, it is important to establish relationships assets with
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various organizations such as for-profit companies, local government and civic groups for product
development, distribution channels and promotions. Junghyun Kim also said that:

“We actively collaborate with government agencies and non-profit organizations when
we open medical camps on a large scale. They give financial supports and help in
promotion activities . . . . We received external investments from Daewon, a large Korean
pharmaceutical company, as well as technological support from KAIST, a prominent Korean
university in order to develop the next version of our product.”

Figure 5 shows Delight’s mobilization of external resources for enhancing their competitiveness.

Figure 5. Delight’s mobilization of external resources.

However, most Korean SEs do not actively cooperate with external organizations in technology
development, securing distributors and marketing. Lee and Kim [124] report that in developing
distribution channels, 10% of Korean SEs collaborate with local government or public agencies and 5%
of Korean SEs collaborate with for-profit companies. As for technology development, 8.8% of Korean
SEs received supports from central or local governments and 3.9% of Korean SEs received them from
public institutions.

Haejin Kim also stated that:

“Most SEs want to make business networks with external organizations (such as for-profit
companies or public institutions), in order to secure their distribution channels or
technological resources. However, it is difficult for SEs to find suitable partners, given
a lack of information about external organizations who want to create relationships with
SEs.”

Consequently, most Korean SEs do not receive expert supports (like pro bono work), even when
they lack business resources. Haejin Kim insisted that government needs to reduce information
asymmetry between SEs and external organizations. These external organizations include for-profit
companies that are interested in collaborating with SEs, as a part of their corporate social responsibility
strategies. Jinsoo Moon said that:

“Korean government supports such as subsidies and tax reduction benefits were really
beneficial for SEs in the early stage of business. Now, the government needs to focus on
efficient ways in which SEs can collaborate with other organizations. This approach would
contribute to creating a more sustainable ecosystem for SEs.”

Jaeheung Lee pointed out that SEs also need to develop their capability to enlarge their relational
networks, if they want to grow their enterprises.

“Most SEs depend on central or local government for their business. Only a few SEs try
to enlarge their relational networks with external companies or institutions. In addition,
only a few SEs create a department that promotes their business to external organizations
and develop partnerships.”
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Although the interviewed experts have argued that social capital is an important factor for the
business of SEs, the empirical study shows that there is no significant relationship between social
capital and the social value creation or financial performance of SEs. As for this part, Jinsoo Moon
mentioned as follows:

“Although social capital is an important factor for the business of SEs, the quality of
resources provided from the relational networks can also affect the social value creation
of SEs. In other words, if external organizations do not actively support or cooperate
with business of SEs, it may be difficult to create social value even if SEs accumulate the
relational assets.”

According to the results of interview, it is important to build relational assets in order for Korean
SEs to secure competitiveness and contribute to social value creation more consistently. However,
despite the fact that the majority of SEs want to collaborate with external organizations, it is difficult to
find suitable partners. In order to build a sustainable social innovation system, the government needs
to establish infrastructures for the formation of SEs’ social capital. In addition, in order to effective
social value creation of SEs, government also needs to prepare an incentive for external organizations
formed social capital of SEs.

6. Discussion

6.1. Findings and Implications

This study explored the value creation mechanism of SEs in manufacturing industry. The results of
the empirical study find that the social entrepreneurship works as an antecedent of product innovation
and social capital in SEs and the degree of SEs’ product innovation attributes such as simplicity,
usability and standardization of products positively affect the social value creation of SEs. In addition,
the social value creation works as a complete mediator between the product innovation of SEs and
their financial performance. These results indicate that SEs in the manufacturing industry create
social value through product innovation and that the social value created contributes to the financial
performance that can secure the sustainability of the SEs. In addition, the product innovation of SEs
can increase social value creation by focusing on simplicity, usability and standardization of products.
The interviews with experts in the SE field also support the findings of empirical study. Junghyun Kim,
founder of Delight recognized that poor, hearing-impaired people could not afford a hearing aid
with a government subsidy. The Delight tried to develop a hearing aid improved in affordability and
accessibility by securing simplicity, usability and standardization of products. In addition, they also
tried to actively accumulate and use social capital for social value creation. They opened medical
camps by collaborating with government agencies and nonprofit organizations and mobilized technical
supports from the university for new product development.

Although the empirical study revealed that social entrepreneurship has a strongly positive effect
on social capital of SEs, the significant effects of social capital on social value creation and financial
performance of SEs were not found. This result implies that product innovation attributes of SEs such
as product simplicity, usability and standardization rather than the social capital of SEs have critical
influences on social value creation of SEs in the manufacturing industry. On the other hand, one of
interviewee mentioned that if the external organizations do not actively support or cooperate with
business of SEs, it may be difficult to create social value even if SEs accumulate the relational assets.

This study also suggests policy implications for successful social value creation and sustainability
of SEs. Until now, Korean government has been focused on increasing the size and total numbers
of SEs by providing subsidies and tax benefits. On account of these government supports, Korean
SEs have grown rapidly in quantitative terms. The number of accredited SEs has increased about
30-fold, from 50 in 2007 to 1506 in 2015. In the future, the Korean government needs to focus on
both improving the competitiveness of individual SEs and fostering a sustainable ecosystem of SEs.
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To do so, this study proposes two policies as follow. First, government needs to support product
innovation of SEs. For example, if the government allows SEs to use technologies that have not
been transferred among technologies developed by public research institutes for free, innovative
SEs will be more created. Some SEs misunderstand that product innovation requires a high level
of technology, knowledge and investment. However, our study shows how these can be overcome
in SEs. According to the results, the degree of products’ simplicity, usability and standardization
can improve social value creation. Moreover, the product innovation of SEs does not need huge
investments and can be a resource-saving innovation [25]. The case of Delight shows that the
product innovation of SEs is possible through reconfiguration of existing technologies without
developing advanced technologies. Second, government needs to support the accumulation of
SEs’ social capital. For example, government can establish an online-platform to share information
between SEs and external organizations such as for-profit companies, non-profit organizations,
universities and public institutes. Currently, many SEs are trying to find external organizations
for cooperation but it is difficult to find suitable partner due to the lack of relevant information.
It is also not easy for external organizations that want to support SEs for social value creation to
seek appropriate SEs. The government’s online-platform reduces the information asymmetry and
improves institutional-based trust among participants. The institutional-based trust is formed through
a trustworthy third party organization and system, which is particularly important for cooperation
between organizations that have no previous interaction [125]. In addition to building infrastructures
for the social capital accumulation of SEs, the government also needs to draft incentive policies for
external organizations that support SEs in order to create the positive effects of social capital on social
value creation of SEs. This study has already shown that the social capital accumulation of SEs by
itself has limitations to create positive effects on social value creation and financial performance of SEs.
Therefore, the government needs to implement incentive policies so that many external organizations
can support SEs and actively participate in social value creation.

6.2. Contribution and Limitations

We conducted an empirical study on the value creation mechanism of SEs in manufacturing
industry and found the role of social entrepreneurship and the effects of product innovation on social
value creation and financial performance in SEs. Although there have been some prior studies on
product innovation in low-end markets, most studies have used only qualitative research methods
(e.g., case studies). This study used both quantitative and qualitative research methods to complement
the limitations of existing researches. In addition, the measurement indicators used in this study can
contribute to future researches on social innovation or product innovation of non-profit organizations.
Finally, this study can provide social entrepreneurs with guidelines in planning their innovation
strategy or developing their products.

Although this study found the role of social entrepreneurship and the effects of SEs’ product
innovation attributes on social value creation and financial performance of SEs, this study has a few
limitations which should be considered in future studies. First, we examined only Korean data to
analyze the value creation mechanism of SEs. National differences such as political or economic
environments can affect the value creation mechanism of SEs. Thus, it is necessary to research
value creation mechanisms of SEs in diverse environments. Second, we only investigated SEs in
manufacturing industry to focus on their product innovation. Therefore, in future research, it is
necessary to analyze the innovation performance and the financial performance considering the
characteristics of each industry. Finally, we propose comparative studies on SEs and for-profit
companies that are similar size and same industry to compare product innovation paths and determine
factors affecting product innovation and firm performance.
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7. Conclusions

The purpose of this study is to uncover the value creation mechanism of SEs in manufacturing
industry. In order to verify how SEs can effectively create social value and how SEs are sustainable
despite focusing on social value creation rather than profit maximization, we have addressed several
research questions: Does entrepreneurial orientation of social entrepreneurs affect product innovation
implementation and social capital utilization to create social values? Do product innovation or social
capital of SEs positively affect their social value creation or financial performance? Does the social
value creation of SEs directly contribute to financial performance?

The results of this study confirm the following three points. First, social entrepreneurs with
higher degree of entrepreneurial orientation implement product innovation and accumulate and
use social capital more actively. Second, product innovation attributes such as product simplicity,
usability and standardization positively affect the social value creations of SEs. Third, financial
performance of SEs is improved only through social value creation and it is not directly affected by
product innovation or social capital of SEs. Consequently, social entrepreneurs can achieve sustainable
financial performance by creating social value through product innovation such as product simplicity,
usability and standardization.
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Appendix A

Latent Variable Indicator Question

Social entrepreneurship
SE1 CEO emphasizes and implements R&D and innovation.
SE2 CEO conducts active and bold business activities.
SE3 CEO adopts a new management tool even if there is a risk.

Product innovation
PI1 We focused on simplification of the product when developing new products.
PI2 We focused on improvement of the product usability when developing new products.
PI3 We focused on standardization of components or products when developing new products.

Social capital
SC1 We make cooperative relationship with many external organizations.
SC2 We build a cooperative channel with various external organizations.
SC3 We continuously and frequently collaborate with external organizations.

Social value creation
SVC1 We created the social value we have aimed at.
SVC2 We improved affordability of products.
SVC3 We increased the number of beneficiaries of social benefit.

Financial performance
FP1 We achieved a higher market share than its target.
FP2 We achieved higher sales than the target.
FP3 We achieved a higher operating income than its target.
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Abstract: Social enterprise is recognized as an alternative for sustainable development, as it balances
social aspects with economic prosperity. Evaluating social enterprises is very important for both
the enterprises themselves and the government, since grants from the government or institutions
highly depend on their performance. While relatively significant attention is paid to the social value
that these enterprises create, there is a lack of interest in assessing the operational performance
directly linked to the sustainable operation of social enterprises. Therefore, this research analyzes
the performance of social enterprises from the efficiency perspective, incorporating both operational
(economic) and social performance measures. To this end, we apply data envelopment analysis
to assess the performance of social enterprises when considering the dual-role factor—the grants.
To facilitate clarity for readers, a dataset of Korean social enterprises is used. Through this analysis,
we show that the grants can be used for performance evaluation in different ways for each enterprise.
Furthermore, an industry-specific analysis provides more realistic and feasible benchmarking
information to which inefficient social enterprises should refer. We expect that these findings will
complement existing methods of social enterprise evaluation.

Keywords: social enterprises; performance evaluation; efficiency; data envelopment analysis

1. Introduction

Many business organizations now recognize social responsibility as key to a sustainable business
environment and society. Although there is still a debate and argumentation on whether it is
appropriate for corporations to expand their value creation beyond shareholders, many companies
have actively committed to greater social challenges [1]. For more than half a century, many academic
researchers and practitioners have studied the issues concerning corporate social responsibility to cope
with these challenges. With a growing awareness of the social economy, recently, social enterprise has
become more glaring as a new business model. Undoubtedly, it is recognized as an alternative for
sustainable development, as it balances social aspects with economic prosperity.

Although there is no universal definition of social enterprise, there are various definitions from
researchers and state institutions [2–10]. Therefore, clarifying the definition is an important research
topic, but it is not the main purpose of this study, so it is not to be introduced further. However, most
scholars and practitioners agree that social enterprise is an organization or venture that combines a
social purpose with the pursuit of financial success in the private marketplace [11]. Thus, although
somewhat less specific, here, we define social enterprise as an organization that tries to achieve its social
purpose in a financially sustainable way. In addition, social purpose refers to the social contribution
that provides the activities for a wide array of marginalized and disadvantaged people, such as the
disabled, long-term unemployed, ex-offenders, and homeless.

Sustainability 2017, 9, 1914; doi:10.3390/su9101914 www.mdpi.com/journal/sustainability217
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Among the various definitions from other scholars, Grassl [12] stated that social enterprise falls
into the space between for-profit and nonprofit organizations. Moreover, Doherty et al. [13] underlined
two characteristics of social enterprises—commercial activities to generate revenue and the pursuit
of social goals. As the above two studies described, it is worth noting that social enterprise pursues
both social value and the economic mission. In this regard, want to emphasize the economic aspects
rather than the social value generated by social enterprises. For any social enterprise, it is difficult
to survive if financial performance is not guaranteed. Generally, financial performance would result
from operational excellence, and economic prosperity should be a prerequisite for further social
contribution. Therefore, a social enterprise can reinvest its profits back into the business or directly into
the community only if its survival is assured. In other words, the performance of business operations
should be evaluated in order to maintain the sustainability of social activities.

Roughly speaking, the efficiency is the concept of how productively resources are being used
to achieve organizational goals. Because the goals of an organization, such as social contribution
or creation of social value, are often considered abstract, it is difficult to find the concept of
efficiency when evaluating organizations that create social value. However, social enterprise is
not a nonprofit organization. Thus, social enterprises must secure the operational efficiency for
sustainable management. In other words, a social enterprise that operate inefficiently will fail to
achieve its ultimate goal of creating social value. Because social enterprises compete with mainstream
corporations, they cannot afford to offer better products and services than their competitors, in order to
competitively survive. Of course, sometimes they have the right to take advantage of the competition.
For example, social enterprises can be considered a priority in public procurement in South Korea.
Beyond these exceptional circumstances, social enterprises should closely follow their business models
by assuring operational excellence in terms of the efficient use of resources. To highlight economic
and financial concern, Bagnoli and Megali [14] suggested a performance measurement system for
social enterprises, but their research is limited in that it only presents a framework, without further
empirical investigation.

Social enterprises are highly dependent upon the grants, typically provided by the government
or institutions. Consequently, it often leads to poor financial independence. In particular, young social
enterprises are likely to make efforts to secure grants. On the other hand, enterprises with stabilized
operations tend to seek financial independence from the grants. Therefore, the variable of grants must
be utilized to measure their efficiency, and researchers should be cautious about how they will use
this variable. In this study, we analyze the efficiency by providing a flexible model that considers the
grants as a variable that can be selectively served as an input or output role.

The current study analyzes the performance evaluation of social enterprises by using data on
Korean social enterprises. Specifically, this research attempts to make three primary contributions
to the field of social enterprises. First, it presents a model that can evaluate social enterprises with
both operational and social indicators, which can be quantified, and shows that the grants can be used
for performance evaluation in different ways for each enterprise. Second, it attempts to examine the
differences in efficiency according to industry, and suggests that an industry-specific analysis may be
helpful in creating a set of benchmarks that can be realistically achieved. Lastly, it confirms that grants
play a different role in evaluating the performance of social enterprises according to their age.

The remainder of the paper is structured as follows. In Section 2, the research background and
literature review are presented. In Section 3, the methodology and empirical analysis, including the
research design, are presented. In Section 4, we present the results. Finally, in Section 5, the conclusions,
limitations, and future research opportunities of this study are discussed.
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2. Background and Literature Review

2.1. Performance Evaluation for Social Enterprises

Performance evaluation is critical to any organization in managing operations because it provides
a way to improve the operations for business sustainability. While some studies have simultaneously
considered financial and non-financial measures (e.g., the Balanced Scorecard), most studies have
mainly focused on economic performance evaluation. The selection of evaluation methods depends on
the purpose of the business organization. Accordingly, it is very important to clarify the main objectives
of the business organization prior to performing the performance assessment. Social enterprises
aim to create not only economic value, but also social value, ultimately creating social changes for
sustainability. In this sense, measuring such value has become a major challenge for both social
entrepreneurs and investors (government and private investors).

Since measuring social value involves subjective judgement, it is far more difficult than measuring
economic value, which can be done objectively using financial statements. One of the most prominent
techniques to overcome this difficulty is social return on investment (SROI), proposed by the Roberts
Enterprise Development Fund [15]. SROI measures the performance of a social enterprise by
quantitatively calculating the social performance created in a certain period of time. It is widely
used because it offers an advantage, in that it can be flexibly applied by considering the unique
characteristics of a social enterprise, including the type of business, social purpose, and context of
the management environment. In addition, this technique is based on due diligence, so the result
is recognized as highly reliable. However, in order to obtain accurate results, all of the elements
related to the organization’s social activities need to be logically and carefully examined, which is a
time-consuming task; the greater the number of social enterprises to be evaluated, the more time and
expenses involved in the evaluation.

This research utilizes a data envelopment analysis (DEA) model to analyze the performance of
social enterprises. In contrast to SROI, extra-financial value as social performance is not considered in
this study. In other words, only the measurable economic and social measures are taken into account.
We believe that it is much more useful to evaluate many social enterprises simultaneously rather than
making excessive efforts to convert extra-financial values into monetary values.

The first study to analyze the efficiency of social enterprises using a DEA model was conducted
by Jang [16]. In the study, the inputs are the total number of employees and government funds and
the output is the service provided. However, this study was difficult to generalize the applicability of
the proposed evaluation model, since an empirical analysis was performed on the healthcare service
industry in a certain region. In addition, it has been criticized for not dealing with the variables that
reflect the characteristics of social enterprises. Lee and Lee [17] attempted to estimate the efficiency
score of 158 social enterprises by using a DEA model, and tried to find the factors that exert the
greatest influence on the that score. In the study, the input factors were selected as the number of
employees, the labor cost, and the total assets, while the output factors were used as the number of
services provided, sales, and vulnerable employment. Although it seems to use a well-designed output
variable, the vulnerable employment, the types of social enterprises are not considered in this research.
Accordingly, the “homogeneity of decision making units” which is the condition of the DEA was not
secured. More recently, Natesan et al. [18] provides a DEA-based efficiency evaluation model that
takes into account social economic factors. In this study, the social economic impacts were evaluated
using employment related variables and funds. But, this study is somewhat weaker in relation to our
study in that it evaluates the policy efficiency for the regions in India, while our research is aimed at
evaluating the efficiency of social enterprises. Lee et al. [19] suggested an evaluation framework for
measuring social enterprises’ efficiency, including both the financial performance and social impacts
simultaneously. The authors defined the grants as an important input of social enterprise and analyzed
its efficiency. Our study also provides a DEA-based model that takes into account the operational and
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social aspects for social enterprises. However, the present study does not limit the grants to the input
factor in social enterprise evaluation.

2.2. Data Envelopment Analysis

DEA, first proposed by Charnes et al. [20], is a methodology for evaluating the efficiency of a set
of decision making units (DMUs), which use multiple inputs to produce multiple outputs. Basically,
in DEA, efficiency is defined as the ratio of the weighted sum of outputs to that of inputs. Moreover,
DEA does not require the parametric specifications of a particular function nor the predetermined
weights to be attached to each input and output. A major advantage of DEA is that it allows the
user to evaluate the economic performance of individual DMUs depending on the profitability
perspective. Because of this merit, DEA has also been widely applied in various fields, such as
air transportation management [21], supply chain management [22], hospitality management [23],
research and development [24], environmental management [25], healthcare management [26],
and government services [27].

In the conventional application of DEA, the decision maker has to clearly specify the inputs
and outputs, given a set of measures available. However, there are some measures that cannot be
clearly defined as inputs or outputs, and they are referred to as dual-role factors. For example, research
funding was treated as a dual-role factor for evaluating university performance [28,29], and the research
and development cost was considered as a dual-role factor in the supplier selection problem [30,31].

In this study, we deal with grants as a performance measure of social enterprises, which can be
regarded as a dual-role factor, and analyze the efficiency of social enterprises by using this factor in the
DEA model. Furthermore, the benchmarking information resulting from the DEA model allows social
enterprises with inefficient operations to set the direction for sustainable business.

2.3. Social Enterprises in South Korea

The concept of social enterprise is attracting increasing interest worldwide, especially in European
countries, the United States, South Korea, Japan, Taiwan, and some Latin American countries. In most
cases, to be referred to as a social enterprise in a particular country, an organization must be certified by
the government. In South Korea, about 10 years ago, the law related to social enterprises—the Social
Enterprise Promotion Act—was enacted and went into effect. Under this act, social enterprise is
defined as “an organization which is engaged in business activities of producing and selling goods
and services while pursuing a social purpose of enhancing the quality of local residents’ life by
means of providing social services and creating jobs for the disadvantaged”. Moreover, to support
and promote social enterprises, the Korea Social Enterprise Promotion Agency was established.
According to each organization’s social purposes, Korean social enterprises are classified into five
types: job-creation, social service provision, mixed (job-creation while providing social service),
local community contribution, and other. Recently, more than 1700 entities have been recognized as
social enterprises. The majority of Korean social enterprises are primarily concerned with job-creation,
as presented in Table 1.

Table 1. Current status of Korean social enterprises.

Types Number of Social Enterprises Percentage

Job-creation 1229 69.2%
Social service provision 115 6.5%

Mixed 173 9.7%
Local community contribution 76 4.3%

Others 183 10.3%

Total 1776 100.0%

Sources: Korea Social Enterprise Promotion Agency (reported in June 2017).

220



Sustainability 2017, 9, 1914

The main purpose of the job-creation type of social enterprise is to offer jobs to vulnerable social
groups. The following two key conditions must be met in order for organizations to be certified as such.
(1) The vulnerable employment rate is 30% or more of all workers; (2) the total number of employees
must be five or more. Further, the jobs provided to vulnerable groups should be full-time, with at least
20 h of work per week, and the wages paid must be above the minimum wage set by the government.

3. Methodology

In this section, we apply the DEA model to investigate operational and social performance in the
efficiency context.

3.1. Job-Creation Social Enterprises

We perform an efficiency evaluation that is mainly focused on the job-creation type of social
enterprises. The data are collected from the information disclosure system, managed by the Korea
Social Enterprise Promotion Agency. Through this system, social enterprises can report their
performance. Since public disclosure of management performance is not mandatory, not all social
enterprise data are available through this system. A total of 228 out of 1661 enterprises certified by 2016
voluntarily released their business performance, based on their business operations in 2015. It should
be noted that social enterprises might have differences in their business operations, depending on
their management purpose. If one ignores the type of goal orientation and evaluates the efficiency,
the results would be unrealistic. In other words, it is necessary to analyze, by category, according to
the types of goal orientation. From the perspective of DEA theory, in addition, since it assumes the
homogeneity of DMUs under evaluation, we need to check that all of the social enterprises perform
their activities in a similar manner. Unfortunately, the aforementioned 228 social enterprises do not
share the goal for social contributions. Therefore, we believe that it is desirable to analyze the efficiency
by categorizing companies into the types defined by the Korea Social Enterprise Promotion Agency,
in order to avoid a distortion of the evaluation results. Now, we focus on the job-creation social
enterprises, which, as we have mentioned, make up the majority.

3.2. Performance Measures

There is no clear agreement on how to specify the inputs and outputs of social enterprises.
It is necessary to apply different performance measurements depending on the characteristics of the
evaluation subject, that is, the social-purpose orientation in this study. Reinvestment for social purpose
can be an output regardless of the type. Moreover, the rate of social service provision may be one of
the critical outputs for the social-service provision type, while the vulnerable employment rate is a key
output for evaluating the job-creation type. Regarding the job-creation social enterprises, we specify
the inputs and outputs for the performance evaluation, as shown in Table 2.

Table 2. Performance measures.

Categories Variables

Inputs Labor, Assets

Outputs
Operational Outputs Revenue, Operating Profit

Social Outputs Vulnerable employment rate,
Reinvestment for social purpose

Dual-Role Factor Grants

A social enterprise is a business unit engaged in the production of one of more economic goods
or services. Thus, we set labor and assets as two inputs for the performance evaluation of social
enterprises. Labor is considered the most important traditional input in the process of any business
unit. The total labor cost is the sum of salaries, incentives, and contributions for benefit plans.
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In this study, salaries are computed by multiplying the wage per week by the number of employees.
The second input is assets, which are resources that not only present the results of past events, but also
allow the companies to look forward to future economic benefits. All the data of assets are collected
from the balance sheet as the sum of liabilities and shareholders’ equity.

We decompose the outputs into two types—operational and social. Operational outputs consist
of revenue and operating profit. Revenue is one of the most frequently used performance measures
and is presented on the income statement. Operating profit is a key indicator in that it shows the
ability to operate a company that can run independently without government support. Moreover,
we present two components of social outputs. The first is the vulnerable employment rate, defined
as the proportion of vulnerable employees in total employment. This output would be the most
critical factor in assessing social contribution, especially for the job-creation type of social enterprise.
The second factor is reinvestment for social purpose. According to the Social Enterprise Promotion
Act, at least two-thirds of the profit available for dividends has to be reinvested for social purposes,
the scope of which includes community social service, expansion of facilities, additional employment,
salary increases, improvement of working conditions, and donations for public interest.

Grants are the most powerful means for supporting social enterprises, and are typically provided
by the government or institutions. Grants received by social enterprises take the form of government,
corporate, and parent institution grants, as well as general donations. In addition, grants can be viewed
as an input to a company’s growth engine, but at the same time, they can be seen as an output, in
that outstanding operational and social performance may lead to an increase in grants. As introduced
in Section 2.2, such types of variables are referred to as dual-role factors in the DEA methodology.
To incorporate grants into the DEA model, we consider the framework to deal with the dual-role
factors proposed by Cook et al. [32].

3.3. Data Envelopment Analysis Model

In this study, the traditional DEA model is used as the basis for dealing with the dual-role factor.
This model implicitly assumes that all DMUs transform inputs to outputs at a constant returns to
scale (CRS). Suppose that there are m inputs xik (i = 1, 2, . . . , m), s outputs yrj (r = 1, 2, . . . , s), and a
dual-role factor w for each DMU k (k = 1, 2, . . . , K). An envelopment model for deriving the efficiency
of a particular DMU o can be formulated as follows.

If w plays a role of an input,
minθ1

s.t.
K
∑

k=1
λkxik ≤ θ1xik

K
∑

k=1
λkyrk ≥ yro

K
∑

k=1
λkwk ≤ wo

λk ≥ 0

(1)

Model (1) is input-oriented because it considers the possible radial reductions of all inputs
when the outputs are maintained at their current levels. θ∗1 is the optimal objective function value of
Model (1) and represents the efficiency score of DMU o. If θ∗1 = 1, then the current input levels cannot
be proportionally reduced, indicating that DMU o is on the efficient frontier. Otherwise, if θ∗1 < 1,
then DMU o is dominated by the frontier.

As Ruggiero [33] asserted, socio-economic factors are not controllable by management, but are
important in determining efficiency variations. Thus, in Model (1), we assume, that a dual role factor
w is a non-discretionary variable when it is treated as an input. Since, in an input-oriented DEA
model, it considers the possible radial reductions of all inputs when the outputs are fixed at their
current level [32].
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Likewise, if w plays a role of an output, a DEA model can be formulated as follows:

minθ2

s.t.
K
∑

k=1
λkxik ≤ θ2xik

K
∑

k=1
λkyrk ≥ yro

K
∑

k=1
λkwk ≥ wo

λk ≥ 0

(2)

In Model (2), θ∗2 represents the efficiency of DMU o when w is considered an output. Mahdiloo
et al. [30] proposed the method for deriving efficiency by comparing two efficiency scores obtained
from Models (1) and (2). However, it requires much computational efforts, since 2k linear programming
models must be solved. Thus, we follow the unified and simplified model proposed by Toloo and
Barat [34]. The formulation is presented in Model (3) as follows:

minθ

s.t.
K
∑

k=1
λkxik ≤ θxik

K
∑

k=1
λkyrk ≥ yro

K
∑

k=1
λkwk ≤ wo + M(1 − d)

K
∑

k=1
λkwk ≥ wo − Md

d ∈ {0, 1}
λk ≥ 0

(3)

In order to reflect the behavior of the dual-role factor, we construct the constraints by setting a
binary variable d, where M is a sufficiently large number. If w is considered an input, d is set to 1;
then, the third constraint of Model (3) is active, and the fourth one becomes redundant. Therefore,
Model (3) is considered a mixed-integer linear program. Though this programming, each DMU verifies
the status of a dual-role factor in the most favorable way.

4. Results

As described in Section 3.1, we analyze the job-creation social enterprises in Korea. Since the
disclosure of business performance is not necessarily required for social enterprises, available data
is limited. Based on their business operations in 2015, 228 social enterprises released their business
performance through the official website of Korea Social Enterprise Promotion Agency. From this
database, we extracted 167 enterprises that share the common goal of job-creation. Some inappropriate
and missing values were found in this web-based dataset. Thus, we supplement the recording and
typographical errors through the official financial statements published on the corporate homepages.
It is worth noting that a non-homogenous DMU may cause outliers in DEA. Because each enterprise
belongs to different industries and operates in different ways, there is concern about the possibility of
the occurrence of inherent outliers. In this study, we attempt to reduce the risk of outlier occurrence
through the industry specific analysis and secure the homogeneity of DMUs on the premise that it has
a common purpose of job-creation. Therefore, all 167 data were used for the analysis. The descriptive
statistics for their inputs and outputs as well as the dual-role factor are presented in Table 3.
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Table 3. Descriptive statistics of 167 social enterprises.

Variables Mean Std. Dev. Min Max

Labor (1000 KRW) 61,151 281,770 3666 3,518,760
Assets (1000 KRW) 693,896 1,311,817 14,541 10,989,393

Revenue (1000 KRW) 1,394,634 3,044,868 32,775 32,051,162
OP (1000 KRW) 934,540 158,611 56,318 1,437,694

VER 0.63 0.16 0.29 1.00
RSP (1000 KRW) 73,290 139,915 0 843,793

Grants (1000 KRW) 140,141 159,285 56 948,729

OP: Operating profit, VER: Vulnerable employment rate, RSP: Reinvestment for social purpose.

The correlation matrix of inputs and outputs is analyzed to see if there is a significant relationship
between the variables. From the results in Table 4, we can see that there is a positive correlation between
input variables. The obtained coefficient of 0.629 shows relatively strong correlation, but it is not large
enough to require further manipulation such as variable reduction or dimension reduction techniques
(The correlation is unacceptable when the correlation coefficient exceeds 0.9). Also, most of output
variables are correlated positively, but the vulnerable employment rate is negatively correlated with
other output variables, although it does seem small in magnitude. In general, the correlation between
input and output variables should be positive in DEA. However, the results show that the vulnerable
employment rate is negatively correlated with the two input variables. Nonetheless, the vulnerable
employment rate is considered an output in this application, since the correlation coefficients are not
statistically significant at the 0.05 level.

Table 4. Correlation matrix for all variables.

Labor Assets Revenue OP VER RSP Grants

Labor 1.000
Assets 0.629 *** 1.000

Revenue 0.873 *** 0.825 *** 1.000
OP 0.227 *** 0.097 0.233 ** 1.000

VER −0.023 −0.061 −0.043 −0.121 1.000
RSP 0.382 *** 0.502 *** 0.436 *** 0.244 ** 0.078 1.000

Grants 0.372 *** 0.348 *** 0.365 *** −0.592 *** 0.148 0.338 *** 1.000

OP: Operating profit, VER: Vulnerable employment rate, RSP: Reinvestment for social purpose. * indicate
significance level at p < 0.05. ** indicate significance level at p < 0.01. *** indicate significance level at p < 0.001.

Table 5 presents the efficiency scores of 167 social enterprises calculated by Model (3). Among
them, 27 social enterprises (DMU 7, 19, 21, 36, 39, 44, 47, 51, 77, 78, 80, 84, 94, 96, 107, 119, 121, 123,
130, 131, 135, 136, 137, 151, 157, 163 and 166) are identified as being efficient with a relative efficiency
score of 1. The amount of grants is considered an input in 56 DMUs with d = 0, and it is considered
an output in 95 DMUs with d = 1. Since each DMU evaluates itself by assigning the dual-role factor
to either the input or output side in the most favorable way, the 56 DMUs consider that setting the
amount of grants as an input is highly valued for their efficiency. Similarly, 95 DMUs perceived
that setting it as an output is more favorable for this self-evaluation. Consequently, such DMUs
can improve their efficiency if there are decreases or increases in the amount of grants. Moreover,
there are 16 social enterprises in which the amount of grants can play the role of both an input and
output. This phenomenon typically occurs in efficient DMUs, although not in all cases. In other
words, the efficiency scores of 16 DMUs out of the 27 efficient DMUs do not change with respect to
the behavior of the dual-role factor. Accordingly, for these DMUs, it is unnecessary to consider the
behavior determination on the amount of grants.
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Table 5. Results of data envelopment analysis.

DMU Efficiency d DMU Efficiency d DMU Efficiency d

1 0.2948 0 58 0.5750 0 115 0.6293 0
2 0.5408 0 59 0.5621 0 116 0.6226 0
3 0.6224 0 60 0.4327 0 117 0.6393 1
4 0.9336 0 61 0.4067 0 118 0.6182 1
5 0.5263 1 62 0.5628 0 119 1.0000 0 or 1
6 0.7797 1 63 0.4526 0 120 0.5735 0
7 1.0000 0 or 1 64 0.5848 0 121 1.0000 0 or 1
8 0.8051 0 65 0.2708 1 122 0.4050 0
9 0.5373 0 66 0.3414 0 123 1.0000 0 or 1
10 0.7620 1 67 0.2818 0 124 0.8855 0
11 0.7086 0 68 0.7210 0 125 0.1812 0
12 0.4131 1 69 0.8270 0 126 0.4107 0
13 0.6737 0 70 0.6717 0 127 0.5397 0
14 0.6433 1 71 0.4971 0 128 0.6545 0
15 0.9093 1 72 0.3585 0 129 0.8622 1
16 0.3000 0 73 0.4097 0 130 1.0000 1
17 0.8200 0 74 0.6737 1 131 1.0000 0 or 1
18 0.5025 0 75 0.4178 1 132 0.8004 0
19 1.0000 0 or 1 76 0.4393 0 133 0.7291 1
20 0.5847 0 77 1.0000 0 134 0.2913 1
21 1.0000 1 78 1.0000 0 135 1.0000 0 or 1
22 0.3145 0 79 0.3836 0 136 1.0000 0 or 1
23 0.5700 1 80 1.0000 0 or 1 137 1.0000 0
24 0.7282 0 81 0.4586 1 138 0.4824 1
25 0.6319 0 82 0.2583 0 139 0.4443 1
26 0.4567 0 83 0.7370 0 140 0.2725 0
27 0.5398 1 84 1.0000 1 141 0.2601 0
28 0.8299 1 85 0.8408 0 142 0.4276 0
29 0.7257 0 86 0.6682 0 143 0.3889 1
30 0.5585 1 87 0.7095 0 144 0.2821 0
31 0.3205 0 88 0.5852 1 145 0.7017 1
32 0.5400 1 89 0.8668 1 146 0.3021 1
33 0.9865 0 90 0.5716 0 147 0.3600 1
34 0.3994 1 91 0.6724 0 148 0.5062 0
35 0.6608 0 92 0.6275 0 149 0.3955 0
36 1.0000 0 or 1 93 0.6861 0 150 0.1764 0
37 0.7468 0 94 1.0000 0 or 1 151 1.0000 0 or 1
38 0.5255 0 95 0.7382 0 152 0.7214 1
39 1.0000 1 96 1.0000 0 or 1 153 0.5024 0
40 0.6170 0 97 0.8159 0 154 0.9751 1
41 0.4196 0 98 0.4785 1 155 0.7876 1
42 0.7172 0 99 0.3332 0 156 0.1599 1
43 0.8778 0 100 0.9841 1 157 1.0000 0 or 1
44 1.0000 1 101 0.3675 0 158 0.4732 1
45 0.1869 1 102 0.4462 0 159 0.4618 0
46 0.2964 1 103 0.2875 0 160 0.6326 1
47 1.0000 0 or 1 104 0.9601 1 161 0.7562 1
48 0.6002 1 105 0.9320 0 162 0.3405 0
49 0.5947 0 106 0.7495 0 163 1.0000 1
50 0.9943 0 107 1.0000 0 164 0.3749 0
51 1.0000 1 108 0.9243 0 165 0.3575 0
52 0.6566 0 109 0.5166 0 166 1.0000 0 or 1
53 0.8287 1 110 0.4397 0 167 0.3513 1
54 0.4207 1 111 0.9166 0
55 0.5936 1 112 0.6861 0
56 0.7464 1 113 0.6678 0
57 0.3017 1 114 0.8738 1
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We perform a non-parametric Kruskal–Wallis test that assumes there is no difference between the
efficiency of three groups. We denote the groups as follows: G1 (the amount of grants is considered an
input), G2 (the amount of grants is considered an output), and G3 (the amount of grants is considered
both an input and output). In this statistical test, the null hypothesis is that there are no differences
in the mean ranks of the groups, and the test statistic indicated that at least one of the groups is
significantly different from the other two. The results indicated that the null hypothesis is rejected
at a significance level of 0.01 (test statistic H = 41.77, degree of freedom = 2, p-value = 8.50 × 10−10).
Accordingly, we conduct Wilcoxon rank-sum tests for pairwise comparisons. The results indicated
that the null hypothesis, that is, G1 and G3 had same distribution of efficiency scores, was rejected at a
significance level of 0.01 (test statistic W = 840, p-value = 6.99 × 10−8); therefore G3 outperforms G1.
Similarly, Group 3 outperforms Group 1 (test statistic W = 1488, p-value = 9.02 × 10−10). However,
we cannot see a significant difference between G1 and G2 (test statistic W = 3817, p-value = 0.1696).

DEA identifies a reference set as benchmarks for improvement. The inefficient social enterprises
can identify their reference units through the DEA results. These reference sets also refer to the
benchmarks, which can guide the inefficient DMUs in improving their efficiency by suggesting realistic
targets. See the Appendix A for the benchmarking information for the inefficient DMUs. Using this
benchmarking information, an inefficient DMU can refer to the efficient DMUs it must follow to
improve its efficiency. For example, DMU 7 and 19 represent the benchmarking partners of DMU 2
and 6, respectively, while DMU 1 should be guided by the business strategies of DMU 47, 123, 136,
and 157 to improve the efficiency of its business processes.

In this study, to mitigate the impact of heterogeneity, we limit the analysis to social enterprises
certified for the primary purpose of job-creation. Strictly speaking, DEA results might be
inappropriately interpreted if the homogeneity assumption of the DMUs does not hold. In this
regard, all of the samples that we consider may seem to be against this assumption. Yet, we agree
with Samoilenko and Osei-Bryson [35] that the “heterogeneity of the DMUs is a matter of a degree”.
Consequently, we note that the decision on the similarity of the operating systems of DMUs depends
on the decision maker’s subjective judgement. Therefore, it seems reasonable to suppose that the
concept of homogeneity coincides with the purpose orientation of social enterprises.

In addition, if a homogeneous group with high efficiency is discovered after the efficiency
assessment, it can be seen that this group is relatively efficient as a social enterprise with the primary
purpose of job-creation. As shown in Table 6, among 27 efficient DMUs, 14 were manufacturing
firms (51.9%), followed by education (14.8%) and the social service sector (14.8%), which yielded four
efficient DMUs. A large proportion of manufacturing and education-service firms shows relatively
better performance. These results show that entrepreneurs preparing a new social enterprise are
more likely to gain benefits by initiating manufacturing, education, and social-service organizations.
Further, this provides policy implication for the government in terms of supporting social enterprises;
government agencies should understand the characteristics of each industry and consider these
characteristics when evaluating social enterprises.

A total of 167 social enterprises with the primary purpose of job-creation belong to different
industries, such as manufacturing, agriculture, construction, social service, food and beverage,
education, and welfare (see Table 6). In relation to the issue of homogeneity, the DEA results may be
problematic when an inefficient DMU tries to resemble the benchmarks for efficiency improvement.
For example, DMU 25 is a graphic design company, categorized in the culture and arts industry.
Its efficiency score is 0.6319 and its identified benchmarks are DMU 36, 94, 135, 136, 137, and 157.
Among the six benchmarks, only four DMUs can be considered to operate similar business activities
because they are social-service-providing companies. For DMU 25, the λ values corresponding to the
benchmarks are 0.1806, 0.1782, 0.3650, 0.0019, 0.0513, and 0.2508. These values provide information on
the importance of each benchmark for a specific inefficient social enterprise. Therefore, the entrepreneur
of DMU 25 can try to catch up or resemble DMU 135 and 157, corresponding to relatively larger λ values.
However, this interpretation may be difficult to apply when the entrepreneur does not agree that the
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operating activities of the graphic design company are similar to those of the benchmarks. In fact,
DMU 157, with the second largest λ value, is a wholesale distributor of agricultural products.

Table 6. Proportion of efficient decision making units.

Industry
DMUs Efficient DMUs Efficient DMUs/DMUs

No. Percentage No. Percentage Percentage

Manufacturing 64 38.3 14 51.9 21.9
Agriculture 4 2.4 1 3.7 25.1
Distribution 12 7.2 1 3.7 8.3
Construction 8 4.8 1 3.7 12.5
Social service 33 19.8 4 14.8 12.1

Culture & Arts 11 6.6 0 0 0
Food & Beverage 5 3.0 0 0 0

Education 9 5.4 4 14.8 44.4
Welfare 5 3.0 0 0 0

The others (IT, Transportation,
Publication, Broadcasting, Eco, etc.) 14 8.4 2 7.4 14.3

Mixed

Manufacturing, distribution, and
publication service 1 0.6 0 0 0

Manufacturing, construction, and
social service 1 0.6 0 0 0

Total 167 100.0 27 100.0

Sometimes, researchers overlook checking the homogeneity of DMUs beforehand. When DMUs
with different technologies are evaluated by referring to the homogenous frontier, the difference
in technologies is ignored. Dyson et al. [36] highlighted the heterogeneity of DMUs as a pitfall of
DEA applications, and suggested several protocols to guide the applications. One of the protocols
is to cluster the DMUs into homogeneous sets. Following this guideline, we perform an additional
analysis for an industry-specific assessment with a focus on the manufacturing sector, with a set of 64
social enterprises.

Table 7 presents a comparison of the results. The efficiency scores in the third column are larger
than or equal to those in the second column because the data of the non-manufacturing sector is
excluded. Twenty-three manufacturing social enterprises are derived as efficient DMUs, nine of which
were classified as inefficient DMUs in the evaluation that did not consider the characteristics of each
industry. For example, a manufacturing social enterprise, DMU 17, is inefficient, with an efficiency
score of 0.82, and its benchmarks are DMU 123 (λ = 0.6104) and 135 (λ = 0.4489); DMU 123 is a
manufacturing firm, while DMU 135 is a social-service provider. In such situations, DMU 17 may
think that it is very difficult or almost impossible to follow the way in which DMU 135 operates if the
organizational structures of the two enterprises fall apart. Therefore, an industry-specific analysis may
be desirable to provide references with an achievable performance level for social enterprises, in order
to practically improve their performance.

As seen in the fourth column of Table 7, the amount of grants is used as an input for 32 DMUs
and as an output for 16 DMUs. In addition, 16 DMUs consider it either an input or output. We conduct
an additional analysis to confirm that perceptions of grants may vary according to the age of the social
enterprises. The average age of 64 manufacturing social enterprises is 4.2 years and the median is
3 years. Thus, we classify them into two groups based on the age of the enterprises: Group 1 (<4 years)
and Group 2 (≥4 years). Social enterprises in Group 2 are more likely to rate grants as an input than
are those in Group 1. Specifically, 15 out of the 36 enterprises in Group 1 and 17 out of the 28 in
Group 2 are manufacturing social enterprises that perceive the grants as an input. It can be seen that
relatively old companies that are certified as social enterprises want to increase their independence by
minimizing grants. On the other hand, the start-up social enterprises tend to regard the securing of
grants as the output of enterprises.
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Table 7. Comparisons of results.

DMU
DMUs under Evaluation

Grants
Total 167 SEs 64 Manufacturing SEs

2 0.5408 0.6079 Input
4 0.9336 1.0000 Input
7 1.0000 1.0000 Input or Output
8 0.8051 1.0000 Input or Output
16 0.3000 0.4106 Input
17 0.8200 1.0000 Input or Output
19 1.0000 1.0000 Input or Output
20 0.5847 0.7025 Input
21 1.0000 1.0000 Output
24 0.7282 0.9974 Output
32 0.5400 0.6720 Output
33 0.9865 1.0000 Input or Output
35 0.6608 0.9423 Output
40 0.6170 0.9573 Output
43 0.8778 1.0000 Input or Output
44 1.0000 1.0000 Output
52 0.6566 0.8331 Output
59 0.5621 0.5997 Input
61 0.4067 0.5569 Input
63 0.4526 0.5794 Input
64 0.5848 0.6796 Output
66 0.3414 0.4323 Input
68 0.7210 0.7307 Input
69 0.8270 1.0000 Input
71 0.4971 0.6883 Input
75 0.4178 0.4216 Output
76 0.4393 0.4542 Input
78 1.0000 1.0000 Input or Output
80 1.0000 1.0000 Input or Output
82 0.2583 0.3772 Input
83 0.7370 0.7772 Input
84 1.0000 1.0000 Input or Output
85 0.8408 1.0000 Input or Output
87 0.7095 0.8882 Input
88 0.5852 0.6247 Output
97 0.8159 0.8250 Input

101 0.3675 0.4434 Input
102 0.4462 0.5280 Output
106 0.7495 0.9534 Input
107 1.0000 1.0000 Input
108 0.9243 1.0000 Input
110 0.4397 0.4414 Input
113 0.6678 0.7525 Input
117 0.6393 0.8357 Output
120 0.5735 0.7355 Input
121 1.0000 1.0000 Input or Output
123 1.0000 1.0000 Input or Output
127 0.5397 0.7231 Input
128 0.6545 0.7076 Input
130 1.0000 1.0000 Input or Output
132 0.8004 0.8013 Input
136 1.0000 1.0000 Input or Output
140 0.2725 0.3136 Input
148 0.5062 0.5837 Output
149 0.3955 0.6718 Input
151 1.0000 1.0000 Input or Output
153 0.5024 0.6384 Output
159 0.4618 0.6243 Input
160 0.6326 0.7928 Output
161 0.7562 1.0000 Output
162 0.3405 0.3706 Input
164 0.3749 0.3913 Input
165 0.3575 0.3602 Input
166 1.0000 1.0000 Input or Output
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5. Conclusions

Social enterprise pursues both social and economic goals. Economic performance should be
emphasized in the operation of a company to achieve social goals. Nonetheless, there is less interest
in operational excellence than social values in the evaluation of social enterprises. Therefore, in this
study, the efficiency of social enterprise was analyzed by applying a social-enterprise evaluation model
that simultaneously considers economic and social measures. In this study, since the enterprises to be
evaluated have a similar operating system, we focus on analyzing the social enterprises that share a
common purpose. Based on the classification system of the Korea Social Enterprise Promotion Agency,
we analyzed social enterprises with the primary purpose of job-creation.

The contribution of this research can be summarized in four dimensions. First, it presents a
social enterprise evaluation model that takes into account both the economic and social measures
that can be quantified. Measuring the social value created by social enterprises is very difficult and
time-consuming. Therefore, when evaluating a large number of social enterprises, it is necessary to
objectively use a measurable index and develop an evaluation model that is simple to use. Moreover,
a DEA application for responding to such a demand is as meaningful as the model itself, and it can
be very helpful if it is used prior to a detailed analysis using qualitative factors like SROI. Second,
this research provides clues as to how each social enterprise perceives the amount of grants. If a social
enterprise perceives the grants as a financial resource, it will try to improve its efficiency in the
direction of increasing independence by minimizing the grants. On the contrary, the grants could be
used as a measure of output, since it is possible that a large amount of grants are provided to social
enterprises with high social value-creation. In this study, we analyzed efficiency by setting grants as
a dual-role factor, and showed that they can be used for performance evaluation in different ways
for each enterprise. Third, the industry-specific analysis provides a realistic way for the inefficient
manufacturing social enterprises to improve their efficiency with benchmarks in the same industry
sector. Methodologically, this enhances the reliability of the study by securing a reasonable degree of
homogeneity of the DMUs. Lastly, this research confirms that grants play a different role in evaluating
the performance of social enterprises according to the age of such enterprises. From the results, it can be
interpreted that older companies operate their businesses to reduce grants for their sustainable business.
On the other hand, younger social enterprises tend to perceive grants as an output that has to be
increased. Thus, this study shows that it may be helpful to use different variable settings depending
on the age of the social enterprises.

However, this study does have some limitations. First, it has been applied to Korean social
enterprises only. Because each country has a different social enterprise classification system,
it is difficult to say that the model applied to social enterprises in Korea may be applied to those in other
countries. Yet, any classification system might be based on the similarity of the entities being classified.
Therefore, this evaluation model is applicable to a system where the classification is made according to
the homogeneity assumption of DEA. We leave it to future research to investigate the performance
of social enterprises in different countries. Second, we performed an industry-specific assessment
with only focus on the manufacturing sector. Although the application in the manufacturing sector is
intended to provide an example of how to apply the proposed evaluation model, there is a limitation
in that only one technology is considered. Therefore, we expect that future work should perform an
analysis for suggesting the detailed and realistic improving directions in different industry sectors,
by applying different technologies. Third, the qualitative factors are not reflected in the evaluation
model, although they are very important in measuring the level of social contribution. Quantifying
the qualitative elements of social contribution is very difficult and time-consuming. This study
does not suggest, though, that only measurable factors should be incorporated in the performance
evaluation; we feel that the evaluation of qualitative factors, such as SROI, is essential. However,
it is worth emphasizing the importance of assessment using quantitative factors, as a preliminary
investigation prior to such an investigation. Nevertheless, the evaluation model presented in this

229



Sustainability 2017, 9, 1914

study is meaningful in terms of its simplicity and efficiency. We believe that the advanced DEA model
considering qualitative factors is very beneficial for evaluating the social value of social enterprises.
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Appendix A. Benchmarking Information

Table A1. Benchmarking information.

DMU Grants No. of Benchmarks DMU Grants No. of Benchmarks DMU Grants No. of Benchmarks

1 Output 4 61 Output 4 121 I/O -
2 Output 3 62 Output 4 122 Output 5
3 Output 5 63 Output 4 123 I/O -
4 Output 3 64 Output 5 124 Output 4
5 Input 3 65 Input 3 125 Output 5
6 Input 3 66 Output 5 126 Output 4
7 I/O - 67 Output 4 127 Output 4
8 Output 5 68 Output 3 128 Output 4
9 Output 5 69 Output 4 129 Input 4

10 Input 3 70 Output 5 130 Input -
11 Output 5 71 Output 4 131 I/O -
12 Input 3 72 Output 5 132 Output 3
13 Output 4 73 Output 4 133 Input 4
14 Input 2 74 Input 5 134 Input 4
15 Input 3 75 Input 5 135 I/O -
16 Output 4 76 Output 4 136 I/O -
17 Output 3 77 Output - 137 Output -
18 Output 4 78 Output - 138 Input 4
19 I/O - 79 Output 5 139 Input 4
20 Output 4 80 I/O - 140 Output 4
21 Input - 81 Input 4 141 Output 3
22 Output 5 82 Output 5 142 Output 4
23 Input 3 83 Output 5 143 Input 3
24 Output 4 84 Input - 144 Output 4
25 Output 6 85 Output 4 145 Input 5
26 Output 5 86 Output 4 146 Input 4
27 Input 3 87 Output 4 147 Input 3
28 Input 2 88 Input 4 148 Output 4
29 Output 5 89 Input 3 149 Output 3
30 Input 3 90 Output 6 150 Output 5
31 Output 4 91 Output 5 151 I/O -
32 Input 2 92 Output 4 152 Input 3
33 Output 4 93 Output 4 153 Output 4
34 Input 3 94 I/O - 154 Input 3
35 Output 4 95 Output 5 155 Input 3
36 I/O - 96 I/O - 156 Input 4
37 Output 4 97 Output 4 157 I/O -
38 Output 5 98 Input 4 158 Input 3
39 Input 99 Output 5 159 Output 4
40 Output 5 100 Input 3 160 Input 4
41 Output 5 101 Output 4 161 Input 4
42 Output 5 102 Output 6 162 Output 4
43 Output 6 103 Output 5 163 Input -
44 Input - 104 Input 3 164 Output 4
45 Input 4 105 Output 4 165 Output 5
46 Input 3 106 Output 3 166 I/O -
47 I/O - 107 Output - 167 Input 6
48 Input 2 108 Output 4
49 Output 4 109 Output 4
50 Output 3 110 Output 3
51 Input - 111 Output 4
52 Output 4 112 Output 4
53 Input 4 113 Output 6
54 Input 4 114 Input 5
55 Input 4 115 Output 3
56 Input 3 116 Output 5
57 Input 3 117 Input 4
58 Output 3 118 Input 5
59 Output 4 119 I/O
60 Output 4 120 Output 3

I/O: Input or output.
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