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Abstract

Although research on entrepreneurship across countries has been popular over the last
decade, the factors influencing entrepreneurs are varied and the approaches to analysis
remain limited. Previous studies have helped to define numerous factors affecting nascent
entrepreneurs; however, There are still potential limitations of the empirically based
knowledge collected about nascent entrepreneurship. Additionally, the application of
traditional statistical methods such as correlation analyses to entrepreneurship research
seems insufficient for analysis of preceding data covering longer. Prior research also
indicated some limitations of entrepreneurial research, including the lack of use of
macroeconomic factors and the lack of a large number of countries or longitudinal data on
individuals. In this study, we use data from the Global Entrepreneurship Monitor (GEM) to
examine 14 factors in 10 countries by employing Kohonen self-organizing maps (SOM) as a
means to identify the patterns that exist between selected countries and years (from 2011 to
2016). Our results identified 4 clusters (courageous, experienced, conservative and
compensative) and the features associated with each of these clusters. These results
illustrate some specific patterns of entrepreneurs and show how countries shift over time.
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1 Introduction

Over the past several decades, entrepreneurship has been an important topic of
academic research. Since the 1960s, researchers have put forward their own views on
entrepreneurship and examined who becomes an entrepreneur [1-5]. Many of the key
influencing factors identified and concluded by researchers are determining which members
of society were prone to become an entrepreneur [6,7]. These individual factors may be
further divided into demographic and economic factors [8]:i.e education, wealth, gender
[9,10] and age. Still, some scholars stated that these individual factors were insufficiently in
explaining the decision making of participating in entrepreneurial activity[11,12]. The
empirical results done by Mufioz-Bullon, Sanchez-Bueno and Vos-Saz [11] showed that
activeness, adventure and innovation are significant key factors for nascent entrepreneurs
entering the market, while Brinckmann and Kim [12]proves the startup plans were driven by
cognitive attributes and human capital of nascent entrepreneurs, in which self-efficacy
enhances the development of formal startup plan, and the perseverance of entrepreneur
enhances the planning of entrepreneur activities. Besides, advance academic training would
also lead the nascent entrepreneurs through the process.

These scholars argued that such variables may not effectively predict entrepreneurial
activities because the characteristics of individuals who actually succeed in starting a
business could be different from those individuals who simply decide to start a business.

In recent years, scholars turned their attention to nascent entrepreneurs. In pioneering
studies, Reynolds and Sammis [13]used a national pilot study in the U.S. to estimate logistic
regression models for prediction of nascent entrepreneurs. Afterwards, the occurrence of
nascent entrepreneurs in different countries was explored. These studies identified various
factors that influence entrepreneurial activities and helped to define how these factors affect
nascent entrepreneurs. There are still potential limitations of the empirically based knowledge
collected about nascent entrepreneurship [14].Therefore, Davidsson and Honig (2003)
[14]evaluated two major dimensions of factors that affect nascent entrepreneurs: human
capital [12] and social capital. Recent studies indicate that there are additional factors that
affect nascent entrepreneurship, such as the use of technology[15], financial status[16,17] and
country of residence (in aspects of culture, regulation, and government policies) [18,19].

However, prior research indicated that there were limitations to entrepreneurial research.
First, Arenius and Minniti [20] stated the data was insufficient in forming a causal
relationship from the conceptual variables proposed to entrepreneurial behavior. Moreover,
they indicated that the treatment of country effects was limited to the introduction of dummy
variables. Through explorative investigation and analysis of aggregated concepts such as



macroeconomic technology transition or culture, future researchers may clarify how
perceptions impact entrepreneurial behavior directly. Second, Engelen, Heinemann, and
Brettel [21] indicated that in cross-cultural studies, the mechanisms underlying the casualties
of nascent entrepreneurship are ambiguous. The authors believed a more complicated
research model is needed to further verify the relationship between cultural factors and
phenomena observed. Further, Sternberg and Wennekers [22] suggested that a sufficiently
long period for dependent variables measurement is required in verifying the effects and data
on entrepreneurship; therefore, time series data from various countries or great amount of
individual longitudinal data could be more accurate in determining the factors influencing
entrepreneurship.

More and more statistics and econometric scholars turn to highly computational, time
variant and adaptive techniques for relevant social and economic issues. Neural network is
one of a kind to help researcher improve the accuracy of prediction and classification,
especially in extreme unstable structure, the self-adaptive learning and clustering
characteristic of neural network is proven useful in the field of predictive application and
research.

Following these suggestions, we use the Global Entrepreneurship Monitor (GEM) as
our research sample, which provides harmonized, internationally comparable data on
entrepreneurial activity and contains various entrepreneurial measures constructed based on
surveys [23]. In addition, to address the research gap mentioned above, we use visualization
techniques based on Kohonen self-organizing maps (SOM). The SOM method provides a
nonlinear, ordered, smooth mapping of high-dimensional input data onto the elements of a
regular, low-dimensional array [24]. It provides us with an understanding of how variables
affect different patterns of entrepreneurs and how the level of entrepreneurship shifts in
countries over time. The SOM has been widely applied in finance, economy and behavioral
sciences [25-26]. However, SOM has not been applied in GEM analysis for some other
reasons, regardless of the benefits it could bring.

This study aims to explore entrepreneurial patterns. We reviewed literature related to
entrepreneurship to determine the direction of our research and identify factors that affect
entrepreneurs, and we proposed several purposes of this study:

1. To identify and clarify how variables affect entrepreneurs within their own country.
2. To sort countries into clusters with discerning features.

3. To observe the shift in entrepreneurship in countries over time.

4. To observe how human and social capital affects entrepreneurs.

5. To observe how different cultures affect entrepreneurs.



6. To observe the differences in entrepreneurial patterns between higher GDP and lower
GDP ranking countries.

2 Literature Review

2.1 Nascent entrepreneurship

In contrast to the general term of entrepreneurship, nascent entrepreneurship more
accurately reflects the process of starting a business. In fact, only about half of the aspiring
business founders entering into entrepreneurship are successful and established new
organizations [27]. Therefore, studies taking samples in view of whether organizations
created would easily face “survival” bias. Besides, asking successful entrepreneurs to recall
the scenes and statuses in the old days might be intervened with “hindsight” bias [28]. To
avoid the problems of survival and hindsight bias, researchers headed by Paul Reynolds[29]
built two main specific data sets with attempts to solve the bias problems: the Panel Study
of Entrepreneurial Dynamics (PSED) and the Global Entrepreneurship Monitor (GEM).
Both data sets termed the respondents as “nascent entrepreneurS” and established three
criteria for respondents. First, the respondent is trying to start a new business. Second, the
new venture will be entirely or partly owned by the respondent. Third, the respondent has
been active in starting a business in the past 12 months. By applying these criteria, we will
not look at nascent intrapreneurs or evaluate the survival and growth pattern of active new
firms. We will also not look at those who prefer being self-employed to being an employee
[30], which is a group that can be labeled as latent entrepreneurs[31,32]. In this research, we
adopt the definition of a nascent entrepreneur used by PSED and GEM to align our study
with mainstream research studies.

2.2 Factors affecting nascent entrepreneurs

To realize how nascent entrepreneurs may successfully start their businesses is always
a tough work for scholars in this field. Recent researches usually systematically gather the
data of initial activities of representative nascent entrepreneurs, and keep track of these data
[29].Social capital denotes the norms and networks accelerating collective action[33] that is
consistent with [34] definition about social capital, which could be divided as “cognitive” and
“structural” manifestations. Social capital represent the actors’ ability to gain benefits through
their memberships, social structure and networks. [35-38]. In the human capital theory, it
considers that an individual’s ability could be enhanced by knowledge, and thus become more
productive and efficient [39-41].



An investment in human capital includes experiences such as education and work
experience; the outcomes of human capital investments are acquired knowledge and skills
[42-44].In addition to human and social capital, researchers have suggested that some other
factors would influence entrepreneurs. At the macro level,[45-47] examined how some
variables may influence entrepreneurship differently in different cultures (i.e., entrepreneurs
may act differently due to their backgrounds). Accordingly, it is important to note that
cultural context, such as social norms or other macro-level variables, is an important factor
that influences entrepreneurship. At the individual level, age is widely considered to be a
factor that affects entrepreneurial behavior. It has been suggested that as age increases,
fewer individuals prefer self-employment[48,49]. In addition to age, gender is another
important focus of entrepreneurial research. Previous studies reported that males are more
likely than females to discover and exploit financial success or opportunities to create new
products or technology[50,51].

In addition to the factors mentioned above, prior studies have added other variables to
make the list of factors more exhaustive. For example, great deals of research focus on
relationship between individual decision and work status, considering availability of
employment options, originally employed individuals have greater chances to start new
businesses [20]. Individuals may start new businesses due to satisfaction/dissatisfaction with
their working status or (household) income status [52,53]. Also, opportunity perception, risk,
and information ability are also factors determining whether individuals start new
businesses[20]. Contin-Pilart and Larraza-Kintana [54]discussed the impact of social culture
on individuals deciding to become an entrepreneur in view of role model, which proves the
intervening effect of cultural distance and inhabit time on entrepreneur intention. While in
the research done by Stedham, Stedham, Wieland and Wieland[9], they discussed whether
the effect of masculine and different sexually discriminant level on individuals’
entrepreneur intention.

As discussed above, we extracted culture (as defined by GEM), age, fear of failure, use
of technology, work status and income status as our research variables.



3 Methodology

3.1 Research framework

According to the discussion above and considering the purposes of our research, we
diagram the framework of this research as shown in Figure 1.

Human
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Capital i Patterns
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(method) (data)

Figure 1 Research Framework

In contrast to the approach of multivariate analysis, the elements behind this research
framework are that:

1. Human capital, social capital and other influential factors are not independent variables,
and entrepreneurial patterns are not dependent variables.

2. In addition to micro-level variables, we add some macro-level variables to demonstrate
the patterns of entrepreneurs.

3. We use the GEM as our data source to obtain multinational and longitudinal data of
entrepreneurs; we use the SOM to solve statistical problems.

3.2 Measurement

To identify individuals in the process of starting a business, we define the variables as
follows:

3.2.1 Criterion variables

The criterion variable is nascent entrepreneurs. To identify the respondents who were
engaged in entrepreneurship and labeled as nascent entrepreneurs, respondents were asked
the following three questions(GEM):

1. Are you, alone or with others, currently trying to start a new business, including
self-employment, or selling any goods or services to others?

2. Over the past twelve months, have you done anything to help start a new business,
such as looking for equipment or a location, organizing a start-up team, working on
a business plan, beginning to save money, or any other activity that would help to
launch a business?



3. Will you personally own all, part, or none of this business?

Respondents who answered “yes” to the first question were asked two more questions
to separate those who were truly committed to a new business from those who were not yet
committed to it. Those respondents who answered “yes” to question 2 and answered “all”

or ’part” to question 3 were labeled as nascent entrepreneurs.

3.2.2 Predictor variables

Our study includes individual- and country-level variables to account for nascent

entrepreneur patterns. The detailed descriptions are shown in Table 1:

Table 1 Description of predictor variables

Variables

Descriptions of Variables

Original answers to

Age

The respondents were asked to provide
their year of birth.

Experience

The respondents were asked to answer
their experiences about owning or
managing a business, any form of
self-employment, or selling goods or
services to anyone.

O:’9N03’
1="Yes”

Knowing other
entrepreneurs

Respondents were asked whether they
knew someone who started a new
business in the past 2 years.

O:”NO,’
1="Yes”

Opportunity
perception

Respondents were asked, “In the next six
months, will there good opportunities for
starting a new business in the area where
you live?”

O:”NO,’
1="Yes”

Skill

Respondents were asked whether they
have the knowledge, skill and experience
required to start a new business.

0:’,NO”
1="Yes”

Fear of failure

Respondents were asked whether fear of
failure would prevent them from starting a
new business.

O:’,NO,’
1="Yes”

Career choice

Respondents were asked, “In your
country, do most people consider starting
a new business a desirable career choice?”

0=79N0”
1="Yes”

Social status

Respondents were asked, “In your
country, do people who are successful at
starting a new business have a high level
of status and respect?”

O=77NO,7
1="Yes”

Media

Respondents were asked, “In your
country, will you often see stories in
public media about successful new
business?”’

O:’,NO”
1="Yes”




New technology

Respondents were asked, “How long have
the technologies or procedures required
for the product or service you provide
been available?”

1="Less than a year”

2="Between one to five
years”

3="Longer than five years’

2

Work status

Respondents were asked to provide their
working status.

1="Full or part time”
2=""Part time only”
3="Retired, disabled”
4="Homemaker”
5="Student”

6="Not working, other”
7="Self-employed”

Education

Respondents were asked to provide the
highest degree they earned.

0="None”

1="Some secondary”
2="Secondary degree”
3="Post secondary”
4="Graduate experience”

Income status

Respondents were asked to provide
information about their household
income.

1="Lowest 33%”
2="Middle 33%”
3="Upper 33%"”

Market
expansion mode

Respondents were asked how they expect
expansion to be in the market in which
they start business.

1="No market expansion”
2="Some market expansion
(no new technologies)”

3="Some market expansion
(new technologies)”
4="Profound expansion”

Source: GEM

3.3 Method

The Kohonen SOM is a competitive artificial neural network algorithm that is based on
unsupervised learning and is structured in two layers [55]. SOM is formed by two layers of
units (neurons), in which input layer contains N neurons with correspondent input vector of
dimension N. These units are then further linked with a second layer of units. Kohonen’s
model usually is bi-dimensional and fully connected with a code vector, that is, weighted
vector attached with each unit, or grid on the SOM output layer.

The training process is done with following phases in SOM: (a) competitive: through
BMU (best match unit) with Euclidean distance measure, each input data is presented to all
neurons to compete; (b) cooperative: units with neighborhood relationship from BMU are
redefined with other neurons by the function 7 (i, t) and (c) adaptive: an adaptive rule is
applied to update the BMU and its neighbor’s weight vectors. During mapping process, a
single winning neuron exists: whose weight vector located closest to the input vector
through calculation of Euclidean distance.



SOM needs to be evaluated after the training procedure to determine whether further
training is required. Quantization error (q. ) and topographic error (t.) are usually applied to
present the SOM quality. This study adopts classification quality to determine the optimal
number of the clustering result with DB (Davies-Bouldin) index.

4 Results
4.1 Materials

GEM is the main data provider in this research which presents harmonized and
international comparable data on entrepreneurial activity with considering individual, social
and economic perceptions. The data are generated by surveys.

After applying two screening criteria, 10 countries were selected for our analysis in this
study. First, we selected countries that participated in the GEM from 2011 to 2016. Second,
we selected the top 5 and bottom 5 countries in terms of the GDP ranking provided by the
United Nations. After screening, our survey database included the following country
samples: Argentina (ARG), Germany (DEU), Denmark (DNK), Finland (FIN), France
(FRA), United Kingdom (GBR), Ireland (IRE), Japan (JPN), United States (USA) and
South Africa (ZAF).

To show country-level properties, we transformed our variables according to the
arithmetic mean, the percentage of “yes” answers on items and the geometric mean rather
than take them directly from the GEM database. In total, 8960 respondents were in the
original data set; after transformation, 60 data points remained to represent the country-level
properties, thus ensuring that each country and year is clearly mapped.



4.2 Results of the SOM
4.2.1 Component maps

Component maps shown in Figure 2 show the post-training vector prototype
visualization that clearly point out the position of variables on the map. The estimated
values are presented from red to blue zone on the component maps which indicating values
from high to low in a vertical, horizontal or diagonal manner.
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Figure 3 Clustered U-matrix

Figure 3 Display a clustered U-matrix generated from data training through the SOM.



The results of the entrepreneurial patterns are summarized in Table 2, which shows the
countries included in each cluster and the distinguishing features of the clusters.

Table 2 Division of countries into clusters

Clusters

Countries

Distinguishing Characteristics

Cluster 1

Courageous
entrepreneurs

Mainly South Africa; some
Argentina, Finland and Ireland

Younger

Know fewer entrepreneurs
Stronger cultural support of
entrepreneurship

Use of novel technologies
Relatively unstable work status
Relatively lower level of
education

Higher income among
respondents in the same country

Cluster 2

Experienced
entrepreneurs

Mainly U.S., U.K. and
Argentina; some Ireland and
Denmark

Managing experience

Know fewer entrepreneurs
Better opportunity perception
Skills to start new businesses
Higher income among
respondents in the same country

Cluster 3

Conservative
entrepreneurs

Mainly Japan, Finland and
Germany; some France,
Denmark and U.S.

Older

No managing experience

Know some other entrepreneurs
Low opportunity perception

No skills to start new business
No fear of failure

Low use of novel technologies

Cluster 4

Compensative
entrepreneurs

Mainly Denmark and France;
some Finland, Ireland,
Germany and U.K.

Older

Know more other entrepreneurs
Some opportunity perception
Fear of failure

Weak cultural support of
entrepreneurship

Stable work status

Highest level of education

Cluster 1: the courageous entrepreneurs

Cluster 1 is located in the bottom left corner of the map and can be defined as the
cluster of countries with young and courageous nascent entrepreneurs. The average age of

this cluster is lower than that of the other clusters. These nascent entrepreneurs use novel

technologies, and their social network is relatively weak, which means that they may not be

able to obtain information or support from other entrepreneurs, but they could use the latest

technologies for starting a new business. They do not have a higher education than others,



and their work status is relatively unstable (although their income level is within the upper
33% of their countries), but their confidence that they have the skills to start new ventures,
as well as cultural support (shown in career choice, social status and media), drives them
into entrepreneurial activities.

Cluster 2: the experienced entrepreneurs

Cluster 2 is located in the lower right block of the map and can be defined as the
cluster of countries with experienced nascent entrepreneurs. Entrepreneurs in this cluster
have more confidence to start new businesses and more managing experience. In addition,
these entrepreneurs have higher education degrees and are therefore better at perceiving
opportunities for starting new ventures. They are also more optimistic in regard to future
market expansion, which corresponds to prior studies that show that human capital may
influence opportunity perception[35,56]. Although the entrepreneurs in this cluster have
higher income than others in their countries, their experience, confidence in the skills
needed to start new ventures and opportunity perception all motivate them to pursue
entrepreneurial activities.

Clusters 3 and 4: the conservative and compensative entrepreneurs

Clusters 3 and 4 are located on the upper side of the map. These two clusters have
some similarities and can only be distinguished by a few factors. The average age of the
entrepreneurs in Clusters 3 and 4 is higher. They know some other entrepreneurs who can
provide them with information or support, but they do not have much managing experience.
Their average income level is in the middle to lower 33% in their countries, and their social
culture does not strongly support entrepreneurship. Despite the similarities, entrepreneurs in
Cluster 3 have less opportunity perception, fewer skills to start new businesses and a lower
education level than those in Cluster 4. Entrepreneurs in Cluster 4 have a greater fear of
failure and a more stable work status. For these reasons, entrepreneurs in Clusters 3 and 4
can be clearly distinguished. Cluster 3 can be defined as the cluster of countries with
conservative entrepreneurs due to their lack of confidence in their skills and their low use of
novel technologies. In other words, entrepreneurs in Cluster 3 cannot perceive
entrepreneurial opportunities and do not have the skills for starting new ventures, so they
use less novel technologies to start their new businesses. On the other hand, entrepreneurs in
Cluster 4 are driven by their higher degree of education, opportunity perception and
confidence in their skills to start new businesses. In other words, entrepreneurs in Cluster 4
rely on their strength of knowledge, perception of opportunity and strong social networks to
counter their fear of failure. The anxiety surrounding failure is viewed as their most



prominent weakness. Thus, Cluster 4 can be defined as the cluster of countries with
compensative entrepreneurs. Overall, each of the clusters has its own unique feature, and
therefore we can identify the entrepreneurial patterns of these countries.

4.2.3 Analysis of path
To show the path of national movements, we drew two routes to represent higher GDP
ranking and lower GDP ranking countries (as shown in Figure 4).
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Figure 4 Routes of Countries

The United States, a country with a relatively high GDP ranking, was located in
Cluster 3, with a pattern shift to Cluster 2 in 2012. Although the entrepreneurial pattern of
the U.S. shifted slightly after 2012, it still remained close to its original pattern. This
indicates that the entrepreneurial pattern in the United States would not easily change over
time unless an abnormal event occurred; however, other high-ranking countries’ patterns
could easily change over time. On the other hand, Ireland, a country with a lower GDP
ranking, shifted drastically across half of the map. This shift shows that Ireland’s
entrepreneurial pattern was without specific characteristics, which means we could observe



a variety of entrepreneurs in Ireland and there is no single pattern which is representative of
entrepreneurs. The reason why the entrepreneurial patterns of lower-ranking countries were
scattered over the map remains unclear.

In summary, the results of our analysis show an interesting outcome. The patterns in
higher-ranking countries are fixed in specific clusters, whereas patterns in lower-ranking
countries are scattered and moved across clusters. In addition, patterns in higher-ranking
GDP countries seemed to be surrounded by nearby lower-ranking GDP countries; however,
whether these countries will interact with each other or not still needs to be clarified.

5. Conclusions and suggestions

5.1 Conclusions and propositions

In this study, we found that each of the factors that we evaluated are influential in
entrepreneurial behavior and further drive nascent entrepreneurs into “specific” patterns.
For example, Cluster 1 (the courageous entrepreneurs) is characterized by younger age,
social/cultural support, unstable working status and higher income (within the same
country). These entrepreneurs get involved in entrepreneurial activities because of their
dissatisfaction with their work[52,53]; therefore, with social/cultural support and high
income (which allows them to have more money available), they tend to start their new
businesses while they are still young. This corresponds to previous studies that demonstrate
that age and social/cultural support are influential to entrepreneurs [48,49,57]. However, if
we remove one variable or insert another variable, Cluster 1 may no longer exist or
transform into another shape, and the explanation of clusters may become more accurate or
inaccurate. Thus:

Proposition 1: If more factors are included in the analysis, we can more accurately
predict entrepreneurs.

Second, we found that the shift in countries over time is connected with their economic
growth and/or may be influenced by events that affect the international landscape. We found
that countries with higher GDP rankings were fixed in a specific cluster, whereas countries
with lower GDP rankings were scattered over the map. This indicates that entrepreneurs in
higher-ranking countries are in a stable environment for economic development and that
opportunities for entrepreneurship exist in various fields; therefore, the direction of
entrepreneurship may not deviate much unless extraordinary events occur. However,
entrepreneurs in lower-ranking countries are in a relatively unstable economic environment
and opportunities may suddenly appear and then disappear in different fields; therefore, they



encounter unpredictable and multidirectional opportunities for starting new businesses. As a
result, these entrepreneurs do not stick to a specific cluster. Thus:

Proposition 2: In a country with a higher GDP ranking, entrepreneurs are more likely to
follow certain patterns of entrepreneurship.

Proposition 3: In a country with a lower GDP ranking, entrepreneurs are more likely to
show multiple patterns of entrepreneurship.

Finally, we are somewhat surprised by the composition of clusters. The composition of
clusters does not fit with the stereotypes of certain countries. For example, we usually think
that when compared to other countries, the culture in the United States is more supportive of
entrepreneurial activities. However, our results suggest that South Africa’s culture is the
most supportive of entrepreneurial activities. In addition, prior research indicated that higher
education may lead to better opportunity perception; however, our results suggest that
higher education does not prevent entrepreneurs from having a fear of failure. Our research
indicates that education and knowledge are not sufficient to disperse psychological anxiety.
Thus:

Proposition 4: Stereotypes cannot be used to predict what entrepreneurs would do.

Proposition 5: Acquired learning cannot fully compensate for innate psychological
barriers.

In summary, our results correspond to our purposes: first, to identify how variables
affect entrepreneurs in each country; second, to sort countries into clusters with discerning
features; and third, to observe the shift of entrepreneurial activities in countries over time.
Our research also provides a non-statistical method to avoid statistical problems when using
cross-country and multi-scale data.

5.2 Implications

The implications of this research are multidimensional. First, the selection of variables
and countries provides a good illustration of entrepreneurs’ patterns. Because previous
research had identified strong connections between certain factors, the factor component
map and even the country itself both contribute to the meaningful clusters. This finding
suggests that commenting on which cluster is better is without substantial value; however, it
is useful to recognize each cluster’s unique characteristics to further enhance the
entrepreneurs’ strengths and compensate for their weaknesses.

Second, the SOM has some additional benefits compared to traditional statistical
methods. Given its ability to visualize data, the SOM can demonstrate data with different



scales in cluster maps at the same time, which traditional statistical methods cannot easily
do. In addition, in this study, the SOM enabled us to observe the differences between
higher- and lower-ranking countries. This leads to an unambiguous finding that even across
higher-ranking countries, characteristics of entrepreneurs are significantly different.

Finally, even though the SOM (as far as we know) is not a predictive method, and
therefore the definition of our variables as predictor and criterion variables may not be
appropriate, our results indicate that, as mentioned above, the higher-ranking countries will
stay in the same cluster unless a major event occurs and that lower-ranking countries are
scattered across the map. Based on this result, it is our opinion that entrepreneurial patterns
in higher-ranking countries will stay in the same clusters over the next few years, unless a
major event occurs or we add a new variable. For lower-ranking countries, the patterns will
remain scattered unless an extraordinary event affects the national economy.

5.3 Suggestions

In this study, we provide suggestions for future research. First, we suggest that research
on the GEM can adopt data on the national level to avoid the phenomenon of data distortion
and provide a sufficient quantity of samples. Furthermore, future research should try to
obtain longitudinal data, which might better demonstrate the patterns over time. In addition,
future research should increase the number of variables investigated, because patterns of
entrepreneurs cannot be characterized using only 14 factors. Finally, the results provide a
suggestion for each country included in the analysis. For example, countries in the
compensative cluster should enact public policies to reduce the fear of failing. Countries in
the courageous cluster should provide courses that teach the basics of problem solving.
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