
Semerci, Anıl Boz; Çimen, Mustafa

Article

Environmental incentives of entrepreneurship: Fuzzy
clustering approach to OECD countries

Journal of Global Entrepreneurship Research

Provided in Cooperation with:
Springer Nature

Suggested Citation: Semerci, Anıl Boz; Çimen, Mustafa (2017) : Environmental incentives of
entrepreneurship: Fuzzy clustering approach to OECD countries, Journal of Global Entrepreneurship
Research, ISSN 2251-7316, Springer, Heidelberg, Vol. 7, Iss. 27, pp. 1-19,
https://doi.org/10.1186/s40497-017-0085-z

This Version is available at:
https://hdl.handle.net/10419/196933

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1186/s40497-017-0085-z%0A
https://hdl.handle.net/10419/196933
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Journal of Global
Entrepreneurship Research

Boz Semerci and Çimen Journal of Global Entrepreneurship Research  (2017) 7:27 
DOI 10.1186/s40497-017-0085-z

RESEARCH Open Access

Environmental incentives of
entrepreneurship: Fuzzy clustering approach
to OECD countries
Anıl Boz Semerci* and Mustafa Çimen

*Correspondence:
fauthor@example.com
Faculty of Economics and
Administrative Sciences
Department of Business
Administration, Hacettepe
University, Ankara, Turkey

Abstract
The rate of nascent entrepreneurship is crucial for economies of countries in order
to identify economic well-being and promote dynamics for new business start-
ups. Supportive governmental programs, proper entrepreneurship education and
predisposition of cultural and social norms are encouraging factors that assist new
businesses and develop entrepreneurial and innovative structures in economies.
This research classifies countries and examines the clusters according to their
governmental supportive programs, educational incentives, cultural and social norms
on entrepreneurship and the rate of new entries into self-employment in the country.
For the analyses, fuzzy clustering method is applied on the entrepreneurship key
indicators data, obtained from the Global Entrepreneurship Monitor (GEM) study.
Although our analyses do not allow the identification of causal relationships, they
provide useful comparisons among the countries and suggest incentive mechanisms
for policy makers according to their clusters. Given the importance of entrepreneurship
and new business ventures, the findings of this study form an important base for
further empirical studies, in addition to its practical value on public, educational and
social point of views in entrepreneurship.

Keywords: Entrepreneurship, Nascent entrepreneur, Governmental programs,
Education, Culture and social norms

Introduction
In recent years there has been a growing interest in the role of entrepreneurship for
economies and societies. Audretsch and Thurik (2001) have explained this interest as the
result of moving from managed economies to entrepreneurial economies. Big and static
businesses and bureaucratic hegemony, which are dominant in managed economies, have
been replaced with innovation, knowledge and dynamic structures of companies over
the years. This replacement points to a transition to entrepreneurial economies (Acs
and Stough 2008). Many researchers have brought out the most important advantage
of moving from managed economies to entrepreneurial economies as contribution to
economic growth (e.g., Acs and Szerb 2007; Wennekers et al. 2005). This interaction of
entrepreneurship and economic growth can be seen in various ways such as employment
creation, expanding opportunity pool, knowledge spillovers and fostering innovation
(e.g., Agarwal et al. 2007; Block et al. 2013; Holcombe 2003; Rupasingha and Goetz
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2013). Stephens and Partridge (2011) have revealed statistically significant relationship
between entrepreneurship and growth in lagging regions. Furthermore, many empiri-
cal researches have indicated the positive effects of entrepreneurial activities on Gross
Domestic Product rates (Aparicio et al. 2016; Audretsch and Keilbach 2008; Zacharakis
et al. 2000). Michelacci (2003) has debated the relationship between research and devel-
opment activities and economic growth. He has revealed the necessity and importance of
existence of entrepreneurial activities. According to Michelacci (2003), increases only in
resources allocated to research activities are not sufficient for economic growth. Growth
occurs when entrepreneurs transform researches into economic activities and facilitate
knowledge spillovers.
In the global context, although the transition from managed economies to

entrepreneurial ones has spread out to many countries, the degree of transformation
and adaptation has varied in each of the countries depending on the individualistic
and environmental factors. Individualistic factors are composed of personality charac-
teristics and highlight psychological profile of individuals that separates entrepreneurial
individuals from others. On the other hand, environmental factors refer to industrial con-
ditions, financial institutions, political ideas, regulations, educational actors and social
norms aspects. Cuervo (2005) has classified environmental factors into two main groups.
He has included micro and macro economic indicators in the economic environment,
whereas governmental regulations, public policies, educational system and culture in the
institutional environment. Veciana and Urbano (2008) have also confirmed the accuracy
of considering governmental, educational and cultural indicators in entrepreneurship
environments besides economical aspects. Although there are many studies that have
examined environmental incentives of entrepreneurship, most of them have approached
it from the economic point of view (Meek et al. 2010). In the studies related to envi-
ronmental incentives, generally one or two environmental indicators were considered,
rather than a holistic approach. For instance, Stevenson and Lundström (2007) have
highlighted that governments help to develop entrepreneurial culture in societies by regu-
latory and administrative policies. They have emphasized environment as a crucial factor
in entrepreneurship process and governmental policies as having a key role in shaping
that environment. Mok (2005) has revealed that universities and their strategies play an
important role in fostering entrepreneurship. He has also suggested that governmental
regulations should provide conducive infrastructure for them. Neck and Greene (2011)
have highlighted the importance of education on entrepreneurship and have indicated the
necessity of different teaching approaches to entrepreneurial education. Hechavarria and
Reynolds (2009) have searched the impact of culture on the type of entrepreneurial activ-
ities and have illustrated the strong role of cultural context in entrepreneurial behaviours
of individuals.
However, previous researches have shown the impacts of governmental, educa-

tional or cultural structures of countries on entrepreneurship. Veciana and Urbano
(2008) have demonstrated the need to conduct more empirical researches, with a
holistic approach, on these incentives of entrepreneurship. Derived from this liter-
ature review and suggestions, this research is conducted in order to measure the
level of governmental, educational and cultural incentives for entrepreneurship and
new entrepreneurial activity across countries and to make credible international
comparisons.
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Accordingly, we empirically examined the clustering schema of countries by consider-
ing the environmental incentives of entrepreneurship and nascent entrepreneurship rates.
In order to represent each of the environmental incentives, we have used the data col-
lected on governmental programs, basic and post-school education, cultural-social norms
for each of the investigated countries. More specifically, we aim to answer the research
question of “Do the policies and educational and cultural conditions of countries, regard-
ing each of the environmental motives and nascent entrepreneurship rate shape similar
clusters?”.
This research contributes to the literature in several ways. First, to the best of our knowl-

edge, this study is the first to investigate and compare multiple countries’ performances
with respect to the aforementioned three environmental incentives of entrepreneurship
together. Second, this research analyses general profiles of countries’ new entrepreneur-
ship activities for the period of 2009-2013. Clustering countries and ordering these
clusters with respect to their nascent entrepreneurship rates harmonize data across coun-
tries and provide international comparisons that are beneficial in a global context. Last
but not the least, the findings of this research are important as they reveal successes and
failures of countries with respect to environmental incentives of entrepreneurship, which
provide practical recommendations for policy makers.

Literature review
The environmental incentives of entrepreneurship are crucial in understanding and man-
aging individuals’ entrepreneurial intentions and actions. Environmental conditions refer
to the market characteristics that ventures confront. The environment that entrepreneurs
operate in can help or hinder the success and sustainability of their businesses. The
incentives can be defined as the core for the formation of entrepreneurship and the adap-
tation of companies to changes. Gartner (1985) has listed several variables in affecting
new venture creation. Governmental policies, individuals’ educational background and
attitudes of the population were in his list as surrounding variables of entrepreneurs.
Leibenstein (1968) has also discussed governmental, educational and cultural aspects of
entrepreneurship as the promoting exogenous factors. Reynolds et al. (2005) have pre-
sented these variables as the affecting factors of entrepreneurial framework conditions.
Herrington et al. (2010) have mentioned that these three incentives are among the “main
inhibitors of entrepreneurial activities”. Levie and Autio (2008) have also highlighted their
encouraging impacts on opportunity perception and entrepreneurial activities of individ-
uals. Grounding on these studies, in this paper, governmental, educational and cultural
variables were chosen to make comparisons between countries. In the sub-section below,
the related previous research on each of these factors are discussed.

The framework of public policies for entrepreneurship: One of the environmen-
tal incentives of entrepreneurship investigated in this study is about public policies for
entrepreneurship. The importance of public policies for encouraging entrepreneurial
activities has been recognized by many researchers for over ten years. Public policy
is defined by Hillman and Keim (1995:199) as “any action or inaction of governments
that expresses the intent of government actors”. Hart (2003:8) has defined the same
term as “intentional power use of governments to effect societal outcome, such as
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entrepreneurship” and Minniti (2008:779) has depicted as “power that shapes institu-
tional environment in which entrepreneurial decisions are made.” It is clear that public
policies are important for all actors of entrepreneurship since they establish the rules
of the economies, more specifically rules of markets in which entrepreneurs will oper-
ate and sustain their organizations (Michael and Pearce 2009). Although policies for
entrepreneurship and for small and medium sized enterprises (SME) are commonly used
interchangeably, they are different in many aspects (Lundstrom and Stevenson 2006).
While SME policies are associated directly with existing SMEs, self-employment rates and
quantitative aspects of macroeconomic indicators, entrepreneurship policies are related
to more comprehensive systems and qualitative factors.
Entrepreneurship policies consist of regulations to compose well-structured

economies. These regulations aim not only to increase the number of firms or self-
employed individuals but also to provide an encouraging environment for productive
entrepreneurial activities (Henrekson and Stenkula 2009). Entrepreneurship policies also
focus on entrepreneurial processes with individual perspectives such as required moti-
vation, skills, knowledge and preferences. While the scope of SME policies is generally
about firm-based financial variables, entrepreneurship policies combine various tools.
This is because that entrepreneurship policies refer the preliminary and preparative
policies whereas SME policies refer post-phase interventions in entrepreneurial process
(Lundstrom and Stevenson 2006).
Entrepreneurship policies are discussed in several ways in the literature. While some

researchers highlight the direct or indirect effects of public policies, some others empha-
size the level of policies as national, regional or local. The levels of policies have also
been considered as important predictors of entrepreneurial activities. Tax policies, pro-
tection of intellectual capital or easing formation and growth of new firms can be planned
and applied as national or regional level policies. Although there is not any consen-
sus on whether national or regional policies have better impacts on entrepreneurship,
many researchers have agreed on the positive effects of harmonic and responsive poli-
cies on the global, national, regional and industrial level (Acs and Stough 2008; Hospers
et al. 2009). Henrekson and Stenkula (2009) have stressed the importance of the direct
impact of public policies on starting and expanding a business. They have also explained
the long-term (indirect) effects of public policies on social norms and culture towards
entrepreneurship. The success of these long-term effects depends not only on the gov-
ernmental policies themselves, but also on their coherence and supportiveness for the
educational environment (Mok 2005).

The framework of education for entrepreneurship: Another environmental incen-
tive of entrepreneurship investigated in this study is entrepreneurial education. The
entrepreneurial education is the mix of different types of educational methods that pro-
vide students mindset shift towards entrepreneurship. The recognition of the social and
economic importance of entrepreneurship globally has led countries to pay more atten-
tion to the development of entrepreneurship. Entrepreneurship education and training
programs are considered as one of the effective tools in order to increase the number and
quality of enterprises (Elert et al. 2015).
The impact of education on entrepreneurship is generally discussed with two aspects.

The first one is the impact of education on entrepreneurial performance. Education is
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seen as a contributor to the development of entrepreneurial skills, abilities and attitudes,
which, in turn, enhances individuals’ intentions to be an entrepreneur. Furthermore, edu-
cation can make a difference after becoming an entrepreneur. Kolstad and Wiig (2015)
have found that there is a significant and substantial impact of an added year of primary
education on entrepreneurial profitability. Hernández-Maestro and González-Benito Ó
(2013) have demonstrated the significant impact of entrepreneurs’ education level on
enterprise performance. Van der Sluis et al. (2008) have also indicated in their meta-
analytic research that education has a positive effect on entrepreneurial performance. On
the other hand, Elert et al. (2015) in their long-term study in Sweden have found that
entrepreneurship education is related to entrepreneurial income but has no effect on firm
survival.
The second aspect of the discussions on the effect of education on entrepreneurship

is the entrepreneurial intention as an occupational choice. Despite the fact that many
researchers have indicated the positive effects of education on entrepreneurial intention,
the findings of recent studies on education reveal some moderations and controver-
sial relations. For example, Oosterbeek et al. (2010) in their study on college students
in Netherlands have indicated the effect of entrepreneurship program on self-assessed
entrepreneurial skills and motivation as insignificant. They have even found that the
effect of entrepreneurship program is negative on entrepreneurial intentions to start a
new business. Van der Sluis et al. (2008) have also reported an insignificant impact of
education on selection into entrepreneurship. On the other hand, Masakure (2015) has
indicated a positive effect of university education on Canadians’ entrepreneurship choice
in his empirical research. Rauch and Hulsink (2015) have also compared the effects of
entrepreneurship and supply-chain management programs. Their findings have revealed
that students participating in entrepreneurship programs have more positive attitudes.
They have also perceived behavioural control towards entrepreneurship. As a result, these
students have higher entrepreneurial intentions. In several other studies, this relationship
between education and entrepreneurship has been discussed within the effects of some
moderator variables. Westhead and Solesvik (2015) have examined the positive role of
entrepreneurship education on intentions and also considered the gendered ascriptions
and its moderating effect. In addition to gender, type of courses, field of study, self-efficacy
or past entrepreneurial experience have been evaluated as moderator variables in sev-
eral studies (Fayolle et al. 2006; Piperopoulos and Dimov 2015; Teixeira and Forte 2016).
Particularly, an important moderator variable between education and entrepreneurship
stated is the culture. Lee et al. (2005) have shown that differences in cultures affect the
benefits gained by countries from entrepreneurial education. Roman and Maxim (2015)
have also stated the interaction between education, culture and entrepreneurship.

The framework of culture for entrepreneurship: Entrepreneurial culture and related
social norms form another environmental incentive of entrepreneurship that is investi-
gated in this study. Culture is the set of shared and learned preferences, values and beliefs
(Hofstede 1980). These preferences, values and beliefs are transmitted from generation to
generation bymany ways (such as symbols, language or visual components) and shape the
individuals’ thinking, feeling and behavior. Entrepreneurial culture refers any social val-
ues, norms or practices that determine individuals propensity to entrepreneurship. Many
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researchers have explored the effect of culture on individuals’ risk taking, uncertainty tol-
erance or innovativeness level, which are all related to entrepreneurship as a career option
(Doepke and Zilibotti 2013; Eroglu and Piçak 2011; Hayton et al. 2002). In other words,
culture performs a fundamental role in forming a conducive environment to encourage
entrepreneurial activities.
Berger (1991) have suggested that the economic regulations are important steps

in entrepreneurial development. However, he also reported that culture gives rise to
entrepreneurship from the bottom of societies and ‘serves as a conductor’. Culture
that stimulates entrepreneurship is necessary even in the presence of economically
favourable environment (Lee and Peterson 2001). Hechavarria and Reynolds (2009)
have indicated that cultural values play a strong role in identifying entrepreneurial
actions. They refer half of all explained variance on type of entrepreneurial activities.
Liñán et al. (2013) in their research on 56 countries have also revealed that higher
entrepreneurship rates are seen in countries where egalitarianism is dominant as cultural
values.
Although the interactions of public policies, education and culture with entrepreneur-

ship have long been studied, they still need further exploration to construct a bet-
ter understanding across countries (Freytag and Thurik 2010; Hayton et al. 2002).
In this vein, this study aims to investigate the profiles of countries and their
clusters with respect to the aforementioned environmental incentives of entrepreneur-
ship. Since the incentives are dynamic and changing variables, the correspond-
ing context of entrepreneurship for countries is to be tested for narrow time
intervals.
To summarize, our brief literature review demonstrates that the existing literature has

revealed the environmental indices of entrepreneurship and examined their impacts on
entrepreneurial decisions of individuals. However, each of the previous studies mostly
focuses on a fraction of the three aforementioned environmental factors, rather than
investigating their affects together. Moreover, although there is a conceptual framework
in literature, there is a gap in empirical researches which investigates the aggregate per-
formances of countries regarding the rate of new entrepreneurship activities. Finally, a
comparative study, which evaluates countries’ relative position with respect to the envi-
ronmental indicators of entrepreneurship, in addition to the entrepreneurship rate itself,
does not exist in the literature to the best of the authors’ knowledge. In the light of
the literature review, the purpose of our study is to make a comparative analysis among
15 countries by considering all three of the aforementioned environmental variables.
We cluster countries with respect to these indicators, order the clusters and indicate
relative positions of countries according to their clusters’ positions for entrepreneurial
environment and new entrepreneurs’ rates. In addition to their academic contributions,
these numerical analyses also provide comprehensive empirical ground for practical
recommendations.

Methodology
This section is dedicated to the explanations of the methodology used for the analyses.
To this end, we first describe the data used, then present a brief introduction to the Fuzzy
C-Means Clustering algorithm.
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Data

As mentioned in “Literature review” section, in this study we will investigate the per-
formances of countries with respect to their nascent entrepreneurship rate, and three
environmental incentives of entrepreneurship: governmental support, entrepreneurial
education and cultural-social norms. In our analyses, we use the data obtained from the
Global Entrepreneurship Monitor study. For the governmental support performances of
countries, we use the data under the title “Governmental Support and Policies”, which
measures to what extend the individuals have agreed with the statement that “in their
country, public policies support entrepreneurship”. The entrepreneurial education incen-
tive is measured by two variables, “Basic-School Entrepreneurial Education and Training”
and “Post-School Entrepreneurial Education and Training”, which reflect the participants’
answers to the question of whether “training in creating or managing SMEs is incor-
porated within the education system at primary and secondary levels (higher levels for
Post-School Entrepreneurial Education and Training)”. The analyses for socio-cultural
norms are carried by using the data titled “Cultural and Social Norms” in the study.
The data demonstrates the responses to the question whether “social and cultural norms
encourage or allow actions leading to new business methods or activities that can poten-
tially increase personal wealth”. Finally, we also measured the “Nascent Entrepreneurship
Rate” as the percentage of 18-64 population who are currently involved in setting up a
business they will own or co-own.
The data for the analyses is obtained from the Global Entrepreneurship Monitor

(GEM) study. However, the number of countries for which the GEM study presents
the data related to the investigated variables is limited for the years before 2009 and
after 2013. Therefore, the data for each variable is taken for 5-years (2009-2013). Even
for this time interval, the data for all of the OECD countries could not be obtained.
So, the countries that had more than one missing data within this range of years for
any of our variables were eliminated. For each of the remaining 15 countries up to
one missing data per variable is filled in by the average value of the year before and
year after.

Fuzzy clustering

Clustering algorithms, such as hierarchical, distribution-based or density-based cluster-
ing, are widely used in the literature for categorizing objects in terms of predefined
measures. Clustering analyses are particularly useful for determining similar objects,
where group-based analyses are needed for more in-depth analyses, or similar actions are
to be taken in similar states.
Classical clustering algorithms work under the assumption that values of all of the vari-

ables are certain and known. However, in many cases (including our study), the data is
collected using “linguistic variables”. Linguistic variables aim to reflect individuals’ per-
ception on the variable. Since perception is a subjective concept, quantitative values of
the variables often do not reflect the exact value of participants’ perception (Hawkins
and Mothersbaugh 2010). Moreover, classical clustering techniques assign each object to
a single category. However, an object may contain features of more than one categories,
even though one of these categories more heavily shapes the features of the object.
Zadeh (1965) suggests the use of “fuzzy numbers” and “fuzzy clusters” in order to over-

come the difficulty of accounting for the uncertainty caused by linguistic variables. “Fuzzy
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Logic provide a simple way to arrive at a definite conclusion based upon vague, ambiguous,
imprecise information” (Agarwal and Jain 2013).
Fuzzy clustering replaces “membership’s of objects to clusters with “membership

degree’s. In other words, in terms of algorithmic design, classical clustering algorithms
use membership variables taking values of {0,1}, where fuzzy clustering uses continuous
membership degree variables (μi,k) with a range of [0, 1] where

∑
i μi,k = 1. An object,

therefore, can have positive membership degrees for more than one cluster, revealing the
degree of concordance between features of the object and the cluster.
Although several fuzzy clustering algorithms have been proposed in literature, we use

the well-cited “Fuzzy C-Means Clustering Algorithm” in this paper for its simplicity and
generality. The algorithm consists of three main steps. First one is to compute cluster pro-
totypes, vi for each cluster i. Cluster prototypes refer to the average values of features of
member objects (real data, zk), weighted by membership degree of the object. Then, a dis-
tance matrix is calculated, which shows the numerical distance between features of each
object and the computed prototypes of each cluster. Finally, the partition matrice (i.e.,
membership degrees) is calculated based on the distances. These three steps are repeated
for a pre-defined number of times, or until stopping criteria is met. Algorithm 1 illus-
trates the computation process. For more information on the Fuzzy C-Means Clustering
Algorithm, please refer to Babus̆ka (1998: Chapter 3). The following section presents the
results of our analyses.

Results
In this section, we first present the results of the clustering analyses on the aforemen-
tioned incentives of entrepreneurship in the literature. Then, the clustering results of the
countries based on their nascent entrepreneurship rate data are presented. The clusters
are ordered based on the average of the data values of member countries regarding the
investigated factor.
The number of clusters is an important parameter of our analyses. If the number is low

(e.g., one or two for our problem), large number of countries wll be grouped together,
which makes it difficult to provide managerial insights on the positions of the countries.
A similar difficulty would occur when the number of clusters is too high (e.g., seven or
more for our problem).
In that case, the number of countries in clusters would be mostly two or less, which

again makes it difficult to provide insights on how similarly positioned countries perform
across different datasets. Accordingly, as we have 15 countries (objects) in our data, the
lower and upper limits for the number of clusters are defined to be 3 and 6 respectively,
in order to be able to comment on the positions and performances of the countries within
and across each data set. Then, for each number of clusters within this range, the cluster-
ing algorithm presented in Algorithm 1 is run using the “Nascent Entrepreneurship Rate”
data and the number of clusters is chosen on the basis of Average Silhouette Values in
order to provide sufficient freedom to the algorithm to group similar countries together.
The resulting values for the number of clusters of 3, 4, 5 and 6 are found to be 0.19, 0.34,
0.56 and 0.47 respectively. Accordingly, in our analyses, we have set the number of clus-
ters to 5. Then, Algorithm 1 is run using the data for each entrepreneurship incentive
(i.e., governmental support and policies, basicschool entrepreneurial education, post-
school entrepreneurial education, and cultural and social norms) and the data for nascent
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Algorithm 1 Fuzzy C-Means Clustering Algorithm (source: Babus̆ka 1998:57)
repeat

STEP 1: Compute the cluster prototypes (means)

v(l)
i =

N∑

k=1

(
μ

(l−1)
ik

)m
zk

N∑

k=1

(
μ

(l−1)
ik

)m .

STEP 2: Compute the distances:

DikA =
(
zk − v(l)

i

)T
A

(
zk − v(l)

i

)
, 1 ≤ i ≤ c, 1 ≤ k ≤ N .

STEP 3: Update the partition matrix:
for 1 ≤ k ≤ N do

if DikA > 0 for all i = 1, 2, ..., c then

μ
(l)
ik = 1

c∑

j=1

(
DikA/DjkA

)2/(m−1)
,

else

μ
(l)
ik = 0 ifDikA > 0, andμ

(l)
ik ∈ [0, 1] .

end if
end for

until stopping criteria is met
Note: (l) refers to the number of iterations for all variables, v(l)

i refers to the column vector of
prototypes (central points) for cluster i,μ(l)

ik refers to the membership degree of object k to cluster
i, zk is the column vector of observations (data) for object k, A is the so-called norm-inducing
matrix, which, in our case, is the identity matrix and DikA is the theoretical distance of object k
to cluster i.

entrepreneurship rate, separately. In these analyses, an even initialization of membership
degrees (i.e., membership degree of each object/country to each cluster is initialized as
0.2) is used in our analyses. The stopping criteria is arbitrarily chosen as the total absolute
change in membership degrees being smaller than 0.01. A country is regarded as a “mem-
ber” of a cluster, if its highest membership degree is for that cluster. The average values
of clusters presented in our results are calculated by taking simple averages of the 5-years
data for the analysed variable of the countries, which are regarded as the “members” of
the cluster. If ai is the average value for cluster i, then:

ai =
∑

k∈i
zk

#
(1)

where k represents the countries, zk is the column vector of the observations (data) for
country k and # is the total number of data available for the countries that are member of
i (k ∈ i).



Boz Semerci and Çimen Journal of Global Entrepreneurship Research  (2017) 7:27 Page 10 of 19

Table 1 Resulting clusters of the analyses on the “Governmental Support and Policies” data

Clusters Member countries Average value

1 Switzerland (1.00), Finland (1.00) 3.24

2 Germany (0.97), Mexico (0.97) 2.88

3 Ireland (0.75), UK (0.93) Turkey (1.00), USA (1.00), Latvia (0.97) 2.70

4 Spain (0.72), Slovenia (0.93), Italy (0.97), Israel (0.99), Hungary (0.67) 2.23

5 Greece (1.00) 1.88

Notes: The numbers within parenthesis show the membership degree of the country to the cluster

The figures presented in this section interpret the resultantmembership degrees of each
country for each cluster. Note that, the values are rounded up to two decimal points, and
the membership degrees with values of 0 is omitted in the figures. The places of coun-
tries/membership degrees within a cluster area is chosen arbitrarily (i.e., being close to
the center or edges do not involve any information on the membership degree). The high-
est membership degree of a country is shown in bold, larger fonts. International country
codes are used for representing each of the countries1.
Table 1 and Fig. 1 show the fuzzy clustering results of the selected countries based

on the entrepreneurship incentive, “Governmental Support and Policies”. Switzerland
and Finland are observed to be in the cluster with highest average evaluation result for
Governmental Support and Policies. The second cluster contains Ireland, UK, Turkey,
USA and Latvia. The related previous researches have also supported our findings by
proposing specific economic development policy changes which can result in creating a
conducive atmosphere to entrepreneurial activity (Carland and Carland 2004; Manolova

Fig. 1 Resultant membership degrees of countries for each cluster with respect to the “Governmental
Support and Policies” data
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Table 2 Resulting clusters of the analyses on the “Basic-School Entrepreneurial Education and
Training” data

Clusters Member countries Average value

1 Latvia (1.00) 2.61

2 Finland (0.97), Switzerland (0.99) 2.42

3 Turkey (0.92), Israel (0.93), UK (0.85), Ireland (0.88),Slovenia (0.92), USA (0.97),
Germany (0.90)

2.10

4 Mexico (0.97), Greece (0.91), Hungary (0.56) 1.81

5 Italy (0.95), Spain (0.98) 1.64

Notes: The numbers within parenthesis show the membership degree of the country to the cluster

et al. 2008). Greece is the single country in the last cluster, which implies that their evaluation
for governmental support resulted in significantly lower values than any other country.
As indicated in related research (Sarri and Trihopoulou 2005) entrepreneurs think that

institutional support and economic policies in Greece do not provide a supportive envi-
ronment. High membership degrees of countries imply that the resulting clusters are
representative of the profiles of countries.
Table 2 and Fig. 2 show the fuzzy clustering results of the selected countries based on

the entrepreneurship incentive, “Basic-School Entrepreneurial Education and Training”.
Latvia received the highest scores on this category, and is the single country in the top
cluster. Italy and Spain together are in the last cluster. The resultant membership degrees
are very high except that of Hungary, which has a membership degree of 0.56 for the
fourth cluster and 0.39 for the fifth cluster, suggesting that the data of Basic-School
Entrepreneurial Education and Training data of Hungary shows profile between those of
these two clusters.

Fig. 2 Resultant membership degrees of countries for each cluster with respect to the “Basic-School
Entrepreneurial Education and Training” data
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Table 3 Resulting clusters of the analyses on the “Post-School Entrepreneurial Education and
Training” data

Clusters Member countries Average value

1 Switzerland (0.99), Mexico (0.85), Israel (0.77) 3.25

2 Latvia (1.00) 3.04

3 Finland (0.82), Hungary (0.98), Ireland (0.97), Slovenia (1.00), Italy (0.90) 2.81

4 Germany (0.50), Turkey (0.99), UK (0.89), USA (0.70) 2.72

5 Greece (0.90), Spain (0.99) 2.44

Notes: The numbers within parenthesis show the membership degree of the country to the cluster

Table 3 and Fig. 3 show the fuzzy clustering results of the selected countries based on
the entrepreneurship incentive, “Post-School Entrepreneurial Education and Training”.
Switzerland, Mexico and Israel are in the top cluster. Greece and Spain are in the last
cluster. High resultant membership degrees show that the countries within each group
have similar profiles to each other regarding post-school entrepreneurial education. An
exception to these highmembership degrees is Germany. Its membership degrees are 0.50
for cluster 4 and 0.46 for cluster 3, which suggests that the post-school entrepreneurial
education performance of Germany involves characteristics of both clusters with almost
the same weight. This result also justifies the use of fuzzy clustering and shows the benefit
of allowing partial memberships.
Table 4 and Fig. 4 show the fuzzy clustering results of the selected countries based on

the entrepreneurship incentive, “Cultural and Social Norms”. Israel and the USA are in the
top cluster here, while Italy, Greece, Hungary Slovenia and Spain are in the last cluster.
Membership degrees of countries are again high, implying representative clusters.

Fig. 3 Resultant membership degrees of countries for each cluster with respect to the “Post-School
Entrepreneurial Education and Training” data
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Table 4 Resulting clusters of the analyses on the “Cultural and Social Norms” data

Clusters Member countries Average value

1 Israel (1.00), USA (1.00) 3.98

2 Switzerland (1.00), Ireland (0.99) 3.20

3 Mexico (0.68), UK (0.91), Latvia (0.94), Finland (1.00), Germany (0.89) 2.87

4 Turkey (1.00) 2.71

5 Italy (1.00), Greece (0.99), Hungary (0.97), Slovenia (1.00), Spain (1.00) 2.32

Notes: The numbers within parenthesis show the membership degree of the country to the cluster

Table 5 and Fig. 5 show the fuzzy clustering results of the selected countries based on
the resultant “Nascent Entrepreneurship Rate”s of the countries. With the highest average
nascent entrepreneurship rate, Mexico is the only member of the top cluster, revealing
a successful entrepreneurship policy. Although their cultural and social norms are not
totally supportive of entrepreneurship, a combination of governmental support and post-
school education appears to be correlated with a high nascent entrepreneurship rate.

Discussion
The results of this study can be interpreted in terms of each of the environmental incen-
tives of entrepreneurship. The resulting clusters based on governmental support and poli-
cies have a different structure from that of the clusters based on nascent entrepreneurship
rates of the countries. This may be related to the higher impacts of other environmental
incentives on entrepreneurship. This result is consistent with the findings of the previous
literature that the impact of public policies on entrepreneurship varies from country to
country (Hart 2003). Stevenson and Lundström (2007) have highlighted the complexity
of policy-making for two main reasons. First, many and varied policies related to trade,

Fig. 4 Resultant membership degrees of countries for each cluster with respect to the “Cultural and Social
Norms” data
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Table 5 Resulting clusters of the analyses on the “Nascent Entrepreneurship Rate” data

Clusters Member countries Average value

1 Mexico (1.00) 8.78

2 Latvia (1.00), USA (1.00) 7.07

3 Hungary (0.95), Turkey (0.97) 5.33

4 Ireland (0.86), UK (0.63), Israel (0.98), Greece (0.82), Switzerland (0.95) 3.83

5 Germany (0.98), Finland (0.99), Slovenia (0.94), Spain (0.99), Italy (0.97) 2.69

Notes: The numbers within parenthesis show the membership degree of the country to the cluster

labour markets or education effect entrepreneurial activities. Second, implementing poli-
cies and obtaining intended results may depend on cultural and social dynamics which
are out of governments control. Therefore, the countries’ educational and cultural back-
grounds are seen as key variables in generating, implementing and achieving intended
results. Moreover, the governmental support and policies may be related to the economi-
cal welfare of countries. While Germany, Switzerland and Finland with better economical
status get higher scores on support, low scores has been revealed for Greece, which had a
debt crisis in recent years.
The second part of the analyses indicates the basic and post school entrepreneurial edu-

cation and training clusters of countries. Latvia is observed as a focal point in the debate
on entrepreneurial education. Although, Latvia does not seem to have high scores on
governmental support or cultural-social norms, a combination of basic and post-school
educations seem to be cohesive with a high nascent entrepreneurship rate. This finding is
consistent with the previous researches in this field, which suggest that the rate of schools
that involve entrepreneurial orientation is high in Latvia. Bikse and Riemere (2013) have
suggested that the courses’ content and methodological materials provide the potential to

Fig. 5 Resultant membership degrees of countries for each cluster with respect to the “Nascent
Entrepreneurship Rate” data
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develop the entrepreneurial competences of students in Latvia. Varblane andMets (2010)
have also indicated that 71 percent of schools have entrepreneurship-oriented courses
in Latvia. Baltrušaityte-Axelson et al. (2008) have reported that Latvian business envi-
ronment has considerably improved after 2004, on which Latvia became a member of
the European Union (EU). They have highlighted the impact of the EU requirements for
economic and social improvements on the increase of entrepreneurship rate. However
Dombrovsky et al. (2011) have pointed out the better position of Latvia in entrepreneurial
activities compared to the other post-socialist and the EU member countries (such as
Slovenia and Hungary).
The third environmental incentive in our research is the cultural-social norms. The high

score on cultural-social norms of the USAmay explain its membership in one of the high-
est clusters of nascent entrepreneurship rate. Moreover, although Slovenia has moderate
scores on governmental support and education, its low rate of nascent entrepreneurs may
be a result of having one of the lowest scores in cultural and social norms. All of these find-
ings show consistency with the previous researches, which have demonstrated the strong
impact of culture on entrepreneurship. Liñán F and Ortega (2015) have analysed panel
data of 55 countries and revealed the interactions of cultural values and entrepreneurship.
Morales et al. (2015) have also obtained similar findings and emphasized the importance
of entrepreneurial cultural values. Furthermore, Wach (2015) has investigated the roles
of cultural and social norms on entrepreneurship on the basis of GEM data. His find-
ings state that entrepreneurial culture has motivating impacts on individuals perceptions,
which result in a higher entrepreneurship rate. All of these researches corroborate the
potential dominant effect of culture on entrepreneurship rate and promote our related
findings for the USA and Slovenia.
The main findings of this research reveal some important features of incentives of

entrepreneurship. First, even if a country does not particularly perform well (e.g., be a
member of the first or second cluster) with respect to every environmental incentive, per-
forming well only in one or few of the incentives may result in a relatively high nascent
entrepreneurship rate, if the well-performed incentive is dominant over the other incen-
tives for that country.The examples of Latvia and Slovenia explained above highlight the
idea that for some countries some specific indicators may be more crucial and require
specific focus in order to encourage entrepreneurship. This would help decisionmakers to
take their actions efficiently and effectively in entrepreneurship context of their countries.
Analysing which incentive is dominant among others for entrepreneurial development
may increase the success of related decisions and implications.
The findings related to Turkey compose another part of our discussions. These obtained

findings reveal that all of the environmental incentives of Turkey are at moderate level
and consistently Turkey is in the third (moderate) cluster regarding nascent entrepreneur-
ship rate. This result suggests that countries may choose to compare their positions with
other countries and may decide to take political, educational or cultural actions mod-
erately. These may provide a risk-averse policy, which proposes a neither high nor low
entrepreneurship rate in the country.

Conclusion
The integrated framework and international comparisons help to develop more com-
prehensive approaches to entrepreneurship. Gnyawali and Fogel (1994) gave specific
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emphasis on relationships of environmental dimensions and elements of new venture
creation. Their study has identified that a match between environmental factors and
requirements of individuals to become an entrepreneur would lead to greater poten-
tiality and sustainable new ventures in the long-term. While, the existing literature has
revealed the environmental indices of entrepreneurship and examined their impacts on
entrepreneurial decisions of individuals, most of them have focused on a fraction of envi-
ronmental factors. Although there is conceptual framework in literature, there is a gap
in empirical researches which shows overall pictures on countries’ main indicators of
entrepreneurial environments and the rate of new entrepreneurship activities. Clustering
countries, ordering these clusters and indicating relative positions of countries according
to their positions for entrepreneurial environment and new entrepreneurs’ rates provide
empirical ground for practical recommendations.
The findings of the current study should be of interest not only for researchers, but

also for policy makers, teachers and parents. This study approaches to entrepreneur-
ship by three environmental motives that are legal, educational and cultural supports,
and illustrates countries profile on these aspects. On the practical level, our findings
provide an opportunity to policy makers to note their global position and compare them-
selves to other countries in terms of entrepreneurship context. Also for researchers, the
countries that each cluster contains and the position of the cluster among all clusters
would be helpful for interpreting the results related to other environmental or individ-
ual motives of entrepreneurship. Besides the overall pictures of countries, this research
also helps to demonstrate different country contexts (such as Latvia or Slovenia) on main
environmental incentives.

Limitations and suggestions for further researches

Similar to all researches, this study should also be considered in light of its limitations.
The first limitation of this study is about data. The data were obtained from Global
Entrepreneurship Monitor database and organized according to our research question.
However, the missing countries across the years led us to analyze 15 countries for the
period of 2009-2013. Further studies can be conducted with larger scale of data and
for longer period of time. This would be helpful in order to illustrate global context of
entrepreneurship more comprehensively.
The second limitation concerns themethodology. Fuzzy clustering approachmay assign

an object to more than one category, even though one of these categories more heav-
ily shape the features of the object. This provides more elastic and sensitive approach
than classic clustering analysis. However, the methodology of the current study does
not demonstrate any relationships or predictions between variables in question. The
future studies may consider the predictions of roles of environmental incentives on
nascent entrepreneurship rates or entrepreneurial intention. More specifically, the dif-
ferences on common public policies, training programs or cultural norms between
countries can be considered as reference variables and the entrepreneurial profile of
countries can be compared internationally in further researches. Further comparative
or clustering researches would be beneficial in order to indicate countries’ overall rel-
ative status for specific time periods and may reveal how same or parallel policies
and cultural background could predict entrepreneurial activities differently depending
on countries.
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As mentioned previously, public support, educational infrastructure and culture might
be considered as main incentives, but surely environmental factors are not limited to
these. Our findings related to Switzerland demonstrated that Switzerland has had rel-
atively high scores in all environmental incentives that are considered in this study.
However, its membership in nascent entrepreneurship rate was obtained in fourth cluster.
This may be interpreted within the broad concept of entrepreneurial environment and
the impacts of other environmental or individual dynamics which are not considered in
the present study. The concept of environmental incentives is broad in terms of the asso-
ciated variables and time. Therefore, our findings suggest that an important direction for
future researches which is incorporating other possible motivators of entrepreneurship
into the analyses for a broader discussion.
Lastly, differences regarding to environmental incentives of entrepreneurship and their

impact on the rate of nascent entrepreneurship cannot only be found between nations or
states but also within them. Therefore, further studies which will consider the contextual
motives may explain their findings within country-context.
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