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Abstract: This paper deals with the topic area “female entrepreneurship,” and the research focuses
on the determinants of female entrepreneurs’ business success and sustainability, together with their
impact on Taiwan’s economic development. According to the Morgan Stanley Capital International
(MSCI) and the Financial Times Stock Exchange (FTSE) classification, Taiwan can be considered an
emerging economy. Various liberal and social theories and Hofstede’s cultural dimensions were
analyzed to develop some hypotheses, including some relevant success factors connected to fe-
male entrepreneurship in Taiwan. The Global Entrepreneurship Monitor (GEM) and the Female
Entrepreneurship Index (FEI) were relevant for the data analysis because the research was based on
secondary data with 1098 observations, and a logistic regression model was performed. The factors of
fear of failure and personal network correlated significantly to female entrepreneurs’ business success
in Taiwan and the level of education had no significant correlation. Further research is recommended
to include additional factors to achieve a higher accuracy of the model. A comparison of Taiwan with
another region/country might also deliver some interesting insights.

Keywords: entrepreneurship; Global Entrepreneurship Monitor; female; Taiwan; logistic regression
model; business success

1. Introduction

Around the globe, it is still the case that fewer women than men are becoming en-
trepreneurs [1,2]. The gender gap is 14% in low-income economies, and in the middle- and
high-income regions/countries, the ratio shows with 26% a much higher gap [3]. Several
reasons for the gap are covered in the literature, like socioeconomic characteristics, fewer
years of experience, cultural background, and discrimination issues [4,5]. Concerning
established businesses, which run more than 42 months, 6.2% of female entrepreneurs
own such businesses and 9.5% of male entrepreneurs from a global view. The higher the
national income in a region/country, the higher the gender gap in established businesses.
Some factors might have a different effect on women’s established businesses’ success than
men’s [3].

The promotion of female entrepreneurial activity is widespread among organizations
like the World Bank, the Organization for Economic Cooperation and Development (OECD),
and the World Trade Organization (WTO). According to the Morgan Stanley Capital
International (MSCI) and the Financial Times Stock Exchange (FTSE) classification, Taiwan
can be considered an emerging economy. According to various statistics, Taiwan made
tremendous signs of progress according to the number of female-owned businesses, and
therefore, the importance is increasing when it comes to entrepreneurship success among
women. The FEI of Taiwan in 2015 scored 53.4, which is a very high value, and it got
ranked in 26th place out of 77 [6,7]. It is crucial to shed light on female-owned businesses
and to support them because, on the one hand, it empowers women, and on the other, it
leads to poverty reduction and economic growth [8].
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Compared to developed economies, women in emerging economies, especially in
low-income regions/countries, are often more self-confident concerning their skills and
doing their own business, shown in Figure 1 below. It visualizes the established business
rate, which means that the business is at least 42 months old, which indicates the success of
a business. A low established business rate harms the overall entrepreneurship and slows
economic growth [3]. Established business ownership rate refers to the percentage of the
18–64 population who are currently owner-manager of an established business, i.e., owning
and managing a running business with paid salaries, wages, or any other payments to the
owners for more than 42 months [9].
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In the Middle East and Asia, gender disparity is a huge problem, and this issue is
getting reduced by the expansion of entrepreneurship [10]. In Taiwan, more than 36% out
of 1.46 million entrepreneurs are owned by women, and more than 51% of those businesses
have a survival time of more than ten years, according to the “White Paper on Small and
Medium Enterprises in Taiwan, 2016” [11]. Taiwan is well-known for many small- and
medium-sized enterprises, where many women are involved, contributing to the labor
market and developing the economy. Therefore, more governmental policy support for
female business owners must be provided [12].

To sum it up, when it comes to female entrepreneurship in emerging markets, it is
clearly shown that two main problems/challenges are existing:

1. Women tend to start businesses with lower growth and profit expectations;
2. Unemployment and gender disparity are huge issues, especially in high-income

regions/countries like Taiwan.

The paper investigates how economic growth could be achieved by increasing the
number of successful female entrepreneurs due to the mentioned theoretical facts. There-
fore, some factors are going to be analyzed to find out which factors have an impact on the
established business rate among female entrepreneurs in Taiwan.

Much research exists on highly-developed economies, but studies on female en-
trepreneurship in emerging markets are scarce, especially those primarily focusing on
Taiwan. Entrepreneurship is essential to drive economic growth, and so it is essential
to shedding light on the creation of businesses by female entrepreneurs to highlight the
value that female entrepreneurs bring to global societies and enhance further growth.
Especially in emerging economies, it is the main contributing factor to social progress and
the economy as a whole, and it is an essential driver for the industrial competitiveness and
opportunities of employment [2,13,14].
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According to the literature, more intensive research is suggested regarding the cor-
relation between personality traits and entrepreneurial activity, focusing on the factors
influencing the established business rate to determine relevant success factors [12]. Most of
the literature analyzed factors responsible for a successful business start, but less research
was found on the factors affecting an already successful, established business, which is at
least 42 months old [15].

The following research question will be answered by combining secondary and pri-
mary data:

“What factors contribute significantly to female entrepreneurs’ business success
in Taiwan?”

To limit the research, not all issues will be analyzed. Therefore, male-dominated
entrepreneurship and general basics about entrepreneurship are not the subject of that
paper and will not be described in detail since the empirical part will only focus on female
entrepreneurs’ success factors in Taiwan.

2. Literature Review

The following section summarizes the literature findings and highlights the relevant
topics of that paper. It should be noted here that the summary of the literature is not
intended to be exhaustive. Instead, the focus is on those theoretical backgrounds that are
important for the present paper.

2.1. Feminist Liberal and Social Theories

First, the theoretical approach, which is building the basis of that paper, will be
discussed. It deals with the feminist liberal and social theories and Hofstede’s cultural
dimensions to examine the differences between women’s characteristics and behavior in
Taiwan [16]. According to Thornton et al. [17], social and cultural aspects significantly
impact becoming an entrepreneur and founding their own business. In the literature, the
most mentioned entrepreneurship drivers, especially for the female gender, are worries
about failing, available resources and income, recognized chances, and role models [18].
Due to women being more afraid of failing than men, Koellinger et al. assume that this
leads to the differences in entrepreneurial activities by gender [18]. Especially in the Asian
culture, the face concept plays an important role, and it is part of Asians’ being. Losing
one’s face is a definition for losing others’ respect, which might be why Asian people have
a certain degree of fear of failure because it is part of their culture to maintain their face.
They work their whole life on their reputation and prestige, and they do not want to risk
that. It is also often the case that face is getting lost because of others, like employees.
When it comes to the loss of face, it is usually connected to shame, and people want to hide,
which often leads to the loss of power, alienation, and social isolation [19].

2.2. Level of Awareness on Entrepreneurial Competencies

Second, it is widely agreed that women have a lower awareness of their entrepreneurial
competencies, particularly in male-dominated sectors. Men are more confident concerning
their skills, impacting entrepreneurial intentions [20]. According to Shane and Venkatara-
man [21], the identification and exploitation of opportunities is the most meaningful
entrepreneur characteristic. The literature also assumes that the probability of becoming
an entrepreneur and starting a business is higher when people are in an entrepreneurial
environment, so if a company is employing many young people, the entrepreneurial in-
tentions in that company will increase. Furthermore, role models play an essential role
when it comes to the perception of entrepreneurial skills. Therefore they are vital for female
entrepreneurs [22].

2.3. Factors for the Determination of Business Success

In this context, success factor research is dedicated to identifying positive influencing
factors that impact entrepreneurship’s success. Many scientists believe that it is impossible
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to develop a conclusive theory that describes why some start-up projects fail, whereas
other young companies grow in the long term [23]. Therefore, success factor research has
gradually broken down into different sub-areas that can be broken down into two main
research streams at a higher level. This is because one part of the research focuses on
external factors, while other research focuses on internal success determinants [24]. Other
authors, like Gartner [25], consider internal and external success factors and emphasize the
great importance of the availability of qualified employees and suppliers, the barriers to
market entry, the quantity and quality of the competitors as well as the legal framework
for the determination of the success of a company.

There is no uniform understanding of how its success is determined neither in the
external nor internal success factor research. One possible reason for the inconsistent
research results can be the different random samples, which differ, among other things,
concerning the age of the company or the industry under consideration. The inconsis-
tent operationalization of success and its determinants could also cause mixed research
results [26].

The FEI (Female Entrepreneurship Index) from the Global Entrepreneurship and
Development Institute shows various factors favorable for female entrepreneurs’ success.
In 2015, 77 regions/countries and 33 indicators were analyzed for the index. The indicators
were summarized to the following 15 pillars [9].

Due to space limitations, not all factors can be analyzed. Therefore some specific
factors were chosen, which were also found in various other scientific papers and journals,
as indicated in Figure 2. Furthermore, the data analysis will be mainly based on a secondary
metadata-analysis, and therefore it is vital that data could be extracted from the GEM
database, which is used for the data analysis:

• Pillar 2: Start-up skills (Education)
• Pillar 3: Willingness and Risk (Fear of Failure)
• Pillar 4: Networking (Personal Network)

Sustainability 2021, 13, x FOR PEER REVIEW 5 of 25 
 

 
Figure 2. Factors determining the business success of a female entrepreneur. Source: [9]. 

With the second pillar, women with start-up skills are filtered, who also possess sec-
ondary education as a minimum. Subsequently, the third pillar looks at females where the 
level of risk propensity is very high and where the fear of failure is not inhibiting the 
founding of a business. According to available financial data, the general business risk, 
legal belongings, and institutional assistance of intercompany transfers will be measured 
too with that pillar. The Networking pillar shows the number of women who have a per-
sonal connection to other entrepreneurs who founded a venture within the previous two 
years and possess networking possibilities. Cultural support is also a relevant pillar when 
it comes to the Entrepreneurial environment because it shows women with access to child-
care on an affordable basis and a good-quality level, and it measures the number of 
women who do not take the opinion that men are better than women when it comes to 
the execution of businesses [10]. 

The second sub-index, the Entrepreneurial ecosystem, the opportunity start-up pil-
lar, considers the female business activity of young and nascent entrepreneurs and the 
freedom of movement. The degree of female business activity in the technological sector 
is measured by pillar seven and the general technology absorption level. The degree of 
education and the guidance of small- and medium-sized enterprises are analyzed in the 
human resources pillar quality. The pillar competition is captured by female ventures, 
which have only a few competitors with similar services or products, and monopoly mar-
kets are considered. The last pillar within that sub-index is dealing with the topic of gen-
der-parity where the relation of the entrepreneurial activity between women and men gets 
essential [10]. 

When it comes to the third sub-index entrepreneurial aspirations, another five pillars 
are defined: 

Figure 2. Factors determining the business success of a female entrepreneur. Source: [9].



Sustainability 2021, 13, 4842 5 of 23

With the second pillar, women with start-up skills are filtered, who also possess
secondary education as a minimum. Subsequently, the third pillar looks at females where
the level of risk propensity is very high and where the fear of failure is not inhibiting the
founding of a business. According to available financial data, the general business risk,
legal belongings, and institutional assistance of intercompany transfers will be measured
too with that pillar. The Networking pillar shows the number of women who have a
personal connection to other entrepreneurs who founded a venture within the previous
two years and possess networking possibilities. Cultural support is also a relevant pillar
when it comes to the Entrepreneurial environment because it shows women with access to
childcare on an affordable basis and a good-quality level, and it measures the number of
women who do not take the opinion that men are better than women when it comes to the
execution of businesses [10].

The second sub-index, the Entrepreneurial ecosystem, the opportunity start-up pillar,
considers the female business activity of young and nascent entrepreneurs and the freedom
of movement. The degree of female business activity in the technological sector is measured
by pillar seven and the general technology absorption level. The degree of education and
the guidance of small- and medium-sized enterprises are analyzed in the human resources
pillar quality. The pillar competition is captured by female ventures, which have only a
few competitors with similar services or products, and monopoly markets are considered.
The last pillar within that sub-index is dealing with the topic of gender-parity where the
relation of the entrepreneurial activity between women and men gets essential [10].

When it comes to the third sub-index entrepreneurial aspirations, another five pillars
are defined:

1. The product innovation represents female entrepreneurs who provide a completely
new product to the market and also the transfer of technology, which combines
research and development investments, the existence of research institutions with a
high level of quality, the protection of intellectual property rights, and the cooperation
between industries and universities.

2. The innovation process captures technologies younger than five years by female
entrepreneurs and their expenses on research and development concerning the GDP.

3. High growth represents women who have the vision to expand their business to more
than 50% and want to employ a minimum of ten people in the next five years.

4. The pillar shows the region/country’s total number of female managers.

Subsequently, the pillar internationalization is analyzed by the number of female-
found businesses, which are exporting goods and services globally. The last pillar is about
external financing of female entrepreneurs and considers the accessibility to financing
through a bank account or finance programs and equity capital availability [10].

To sum it up, the three main findings in existing literature are the theories about
social-cultural factors, the level of awareness on entrepreneurial competencies, and the
success factors of female entrepreneurs.

3. Materials and Methods
3.1. Conceptual Framework

A research framework illustrated in Figure 3 had to be developed. It helps the
authors focus on the scope and to reach the objectives by defining and identifying different
variables and is usually connected to the research question [27]. The whole research is
focused on female entrepreneurs so that the research will take place within that frame.
The research data will be analyzed by logistic regression, where the influence and the
relationship between one dependent and various independent variables will be tested. The
independent variables will be changed, and the change’s impact will be measured with the
dependent variable. Therefore, the authors chose various success factors, which seemed
very relevant according to the literature review. Those factors are the independent factors
that might influence the dependent variable. The dependent variable is called established
businesses of female entrepreneurs, where data from the GEM database is retrieved. It has
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to be noticed that each relationship between one independent and the dependent variable
has to be tested separately because some might have an influence in a negative way and
some in a positive way. It is also necessary to identify some control variables, which may
influence the outcome, and they need to be controlled and stay constant. The control
variables the authors identified are age and region/country. The advantage of taking care
of control variables is that the research’s reproduction can be done more straightforwardly,
and the research results’ confidence is increasing [28].
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Figure 3. Research framework.

3.1.1. Source of Data

The study’s subject was the participants of the Adult Population Survey (APS) from
the GEM database. To get the data only from the target group, the database was filtered to
get only female participants from Taiwan, aged between 18 and 64. In total, the database
includes 1098 observations of women in Taiwan and 117 interviews.

3.1.2. Data Analysis

Due to limitations, not all factors could have been analyzed by the authors. Therefore,
some specific factors were chosen, which were also found in various other scientific papers
and journals. Furthermore, the data analysis was mainly based on a secondary metadata-
analysis, and therefore it is essential that data about these factors could be extracted
from the GEM database, which is used for the data analysis. For the analysis and the
interpretation, the statistical tool “R” was used. The logistic linear regression model was
used to identify the relationship between one or more independent variables and one
dependent variable. Oversampling was also used while a dataset was not balanced, and
the answers of the dependent variable were dominated by one single value, which might
manipulate the data analysis. Therefore, it was essential to modify and balance the data to
use the dataset for the statistical analysis.
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3.2. Hypotheses

In general, entrepreneurship is determined by several success factors, which were
described in the sections above. This paper will focus on some specific success factors of
an established business to test them concerning female entrepreneurship and individual
region/country-level. The following section will explain the motives that drive female
entrepreneurs’ success.

3.2.1. Education

According to the literature, professional experience and education are essential success
factors for entrepreneurship and have a massive influence on entrepreneurial skills and
self-employment. On the one hand, it leads to the acquisition of specific qualifications.
On the other hand, it is about the stimulation of unique characteristics concerning one’s
initiative and self-control to get the ability and courage to implement one’s ideas and
thoughts—more or fewer self-employment opportunities mark certain occupational areas.
The choice of a particular occupation is already a preliminary decision for or against
self-employment [29].

A curriculum that integrates entrepreneurial subjects is widespread nowadays to raise
awareness of entrepreneurship’s possibilities and opportunities. Especially in institutions
on a secondary or tertiary level, skills, knowledge, and attitudes about entrepreneurship
are transferred. Through that approach, entrepreneurial mindsets, thoughts, and talents
are getting fostered, leading to a reduction of entrepreneurial barriers [30].

The entrepreneurial skills could be distinguished between the learnable qualifica-
tions and between certain personality traits, which have a high degree of stability over
time. Especially the variety and the structure of qualifications are relevant for successful
entrepreneurship. According to literature research, it could be assumed that a positive
correlation between the educational level and the probability of having a business is ex-
isting [28]. Mainly, nowadays, it could be observed that women with higher educational
levels are more focused on self-employment [11].

Most female entrepreneurs in Taiwan are educated with primary and secondary
education and are aged between 30 and 40 [11]. According to Hofstede’s cultural dimension
“Masculinity vs. Femininity,” Taiwan can be assigned to a slightly feminine culture because
it has a relatively low score of 45, which means that people are somewhat motivated by
doing their task because they like it, instead of trying to be better than the others. The
culture appreciates more the quality of life [16].

Therefore, the following hypothesis could be formed:

Hypotheses (H1). The factor “level of education” is significantly correlated to business success
among females in Taiwan.

3.2.2. Risk Awareness and Fear of Failure

Fear of failure is a factor that exists among both genders. Nevertheless, the degree
of fear of failure is much higher among women. When it decides the expansion of the
business by women, factors like risk aversion, lack of awareness of own competencies,
and the aspiration of a work-life balance often hinder that decision. Due to the higher
degree of fear of failure, female entrepreneurs tend to grow businesses longer and do not
want to expand their businesses quickly. For women, it is essential to limit the size of
a business to some extent in order to be able to manage and control the business with
their available resources and skills and their desire for a work-life balance, so their risk
propensity is relatively low. Besides the progress on gender equality, it is still the case that
women are getting discriminated against at the workplace and feel they need to take care
of the household and their family. That is why many women enjoy a business’s ownership
because that helps them get out of that stereotypical thinking and enables them to become
more independent. Changing from an employee to a business owner is a crucial step when
it comes to self-realization. The decision to own and expand a business is determined by a
lot of personality traits and challenges. When women start a business, they show that they
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can overcome those barriers, and according to literature, it can be assumed that a higher
degree of freedom on taking the risk and creating its working style can be reached [31].

Cities in Taiwan, which have a more considerable amount of men, show a higher
number of self-employed because of better financial support and a higher awareness of
risk. Furthermore, in Taiwan, the self-employment rate is very high in the following sectors
according to the data from 2017: service and sales (38%), agriculture and forestry (25%),
craft- and machine-operation (25%). That is why it is more difficult for females in Taiwan
to own a business because men usually dominate the mentioned sectors. Differences in the
labor market can be observed when comparing developed countries in the European Union
(EU) [31]. According to the cultural dimensions of Hofstede, it is shown that Taiwan has
a substantial degree of uncertainty avoidance with a score of 69, which indicates that the
people with that culture do not feel comfortable when it comes to unknown or ambiguous
situations, and they try to avoid them [16].

Based on the theoretical findings, the following hypotheses were formed:

Hypotheses (H2). The factor “fear of failure” is significantly correlated to business success among
females in Taiwan.

3.2.3. Personal Network

When it comes to the start or expansion of female businesses, family and friends’
support plays an important role. The acknowledgment of the idea by people, who are
in a close relationship with female business owners, is of high value [11]. Influences
from outside and from the family are affecting the decision-making processes of women.
Therefore, it can be assumed that personal contacts and role models are favorable to female
entrepreneurs’ business success [11]. The importance of family members or team members
in the decision-making process also indicates that women have a more collaborative
leadership style, and when it comes to achieving goals, teamwork is preferred by women.
Informal networks for sharing information and resources among various enterprises are
standard in female-owned businesses [12].

Considering Hofstede’s cultural dimensions, Taiwan has a collectivistic culture with
a score of 17, which means that loyalty plays a crucial role, and healthy relationships are
fostered [15]. In developing countries/regions, like China and Taiwan, social status is often
a challenge among female entrepreneurs because they play a crucial role in entrepreneurial
intentions. In many cases, the problem is that the family opposes new ventures because
they had negative experiences with female entrepreneurship [11].

Therefore, the following hypotheses can be assumed:

Hypotheses (H3). The factor “personal network” is significantly correlated to business success
among females in Taiwan.

3.3. Research Design

The literature review in the theoretical part built the basis for the empirical part and
was needed to form the hypotheses tested by the authors through secondary data analysis.
The literature review aimed to analyze significant determinants of female entrepreneurs’
business success in Taiwan to answer the research questions and the results analyzed by
the authors with a metadata-analysis. The central database for the quantitative research
was the freely accessible GEM database 2018/2019, which intends to analyze and report
the entrepreneurial environment of 49 individual economies every year [32]. The sample
size includes at least 2000 adults in every economy. The National Expert Survey (NES) is
based on at least 36 experts for assessing the conditions of the creation of entrepreneurship
in each economy. The database enables a region/country comparison on a high level, as
it provides a detailed insight on different entrepreneurial types and phases (GEM Global
Entrepreneurship Monitor, n.d.).

To answer the research questions and hypotheses, variables from the GEM database
were extracted, reflecting the mentioned factors of education, fear of failure, personal
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network, opportunity perception, entrepreneurial skills, and role models to analyze their
influence on the established business rate.

The study subjects were the participants of the Adult Population Survey (APS) from
the GEM database. To get the data only from the target group that should be focused on
in this paper, the database was filtered to get only female participants from Taiwan, aged
between 18 and 64. In total, the database includes 1098 observations of women in Taiwan
and 117 interviews.

For the analysis and the interpretation, the statistical tool “R” will be used. To iden-
tify the relationship between variables, the logistic linear regression model was used to
determine if a prediction of the established businesses is possible through the various
independent factors [33]. For example, in the case of that paper, the binary dependent
variable would be the variable “established businesses,” which can be either 0 for “No, the
person is not an established business owner,” or 1 for “Yes, the person is an established
business owner,” like in some other research [34,35].

To determine the factors of successful businesses of female entrepreneurs, together
with some differences between females in emerging and developed economies, a secondary
metadata-analysis was used, which has already been collected by the GEM-consortium.
With that type of research, existing theories are used and are proven by the authors through
the secondary data analysis, and therefore, hypotheses have to be formed. For that research
approach, mainly external secondary data were used by the authors. Secondary research
saves time and helps prepare the primary research, and it also provides additional relevant
information. Although secondary data analysis has many advantages, some disadvantages
also need to be considered. The purpose of the collected data is often deviating from the
purpose of the current research, which could lead to a lack of relevance and accuracy. With
Google Scholar, scientific articles and journals with a VHB Ranking of at least D were
analyzed to get sufficient secondary data. Besides, some expert interviews were carried
out to support and prove the findings and get some additional insights. The experts were
chosen to discuss the results analyzed by the authors. Therefore, one expert from the GEM
research team in Austria and one expert from the Taiwan team were interviewed.

3.4. Data

As already mentioned in the chapters above, the database for the secondary metadata-
analysis is the GEM database. It provides entrepreneurial data of different regions/countries
and analysis on entrepreneurial characters and inspirations. GEM can be considered one
of the best initiatives regarding the research of entrepreneurial perceptions and attitudes
among several regions/countries [3].

To be able to answer the research questions and hypotheses of that thesis, variables
from the GEM database were extracted, which reflect the mentioned factors of education,
fear of failure, and personal network.

3.4.1. Dependent Variable

The variable established business ownership “ESTBBUSO” will be used as the indi-
cator of success in that master thesis and is therefore used as the dependent variable and
identifies people managing and owning a business that is aged more than 42 months. It is
a binary scaled variable with two levels. 0 means “No established business owner,” and 1
means “Established business owner.”

3.4.2. Independent Variables

The independent variables which are used to predict the established business owners
are mainly nominally scaled variables and were recoded to binary variables by removing
answers like “Do not know,” “Refused,” and “Not Answered” because they are not relevant
for the analysis. It means that the variables’ value can be 0 for “No” and 1 for “Yes.” Except
for “UNEDUC97”, scaled ordinally with seven different educational levels, which were
summarized by the authors in two categories: 0 for “lower education” and 1 for “higher
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education” by looking at the number of established businesses in each category and by
splitting it into two categories to have approximately the same number of answers in both
categories. The following table gives an overview of which success factors were chosen
and how they are going to be connected to the data from the GEM database, as shown in
Table 1.

Table 1. Selected success factors and the connection to GEM.

Success Factors GEM Variable Levels

Education
UNEDUC97

What is your level
of education?

0: Lower educational level

• Pre-primary education
• Primary education
• Lower secondary education
• (Upper) secondary education

1: Higher educational level

• Post-secondary non-tertiary education
• The first stage of tertiary education
• The second stage of tertiary education

Risk awareness
fearfail

Would fear of failure prevent
you from starting a business?

0: “No.”
1: “Yes.”

Personal
network

knowent
Do you know someone

personally who started a
business in the past two years?

0: “No.”
1: “Yes.”

3.5. Logistic Regression Model

The binary logistic regression analysis investigates the relationship between the prob-
ability that the dependent variable takes the value 1, which means “Yes, the person is an
established business owner,” and the independent variables. So, it has to be mentioned
that the dependent variable’s value is predicted, but it is predicted that the dependent
variable takes the value 1 [36].

The following conditions have to be fulfilled when logistic regression is used:

• The dependent variable is binary (either 0 or 1).
• The independent variables need to be metric or binary dummy variables.
• For each group formed by categorical predictors, n ≥ 25.
• The independent variables are not positively correlated with each other.

The logistic regression model is based on maximum-likelihood estimation. Like the
linear regression model, the logistic regression analysis tries to find a curve that fits the
data well. The function is not linear. It is “s-shaped” symmetrical and runs asymptotically
towards y = 0 and y = 1. This means that the logistic function only takes values between 0
and 1 [37].

The following formula is behind the logistic regression model:

• P: the probability that the dependent variable (y) is 1.
• e: the basis of the natural logarithm, Euler’s number.
• z: linear regression model of the independent variable, which is also called logit.

◦ xk: independent variable.
◦ βk: regression coefficient, which shows if the independent variable is negatively or

positively correlated to the dependent variable.
◦ ε: error value, which measures the difference between the value predicted by the

regression line for the test person and the measured value for the test person.

P(y = 1) =
1

1 + e−(β0+β1·x1+β2·x2+···βk ·xk+ε)
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After inserting the relevant variables, the following formula can be used:

P(ESTBBUSO = 1) =
1

1 + e−(β0+β1·FRFAIL18+β2·KNOWEN18+β3·UNEDUC97)

The formula calculates how likely the independent variables can predict the value of
a dependent variable. The value of the likelihood function can also be used to estimate the
model quality and model significance. The p-value and the chi-square value for the whole
model have to be analyzed to test its significance. When the value is below 0.05, it indicates
the statistical significance, and the null hypothesis can be rejected. The Wald test shows
the significance of each factor and is necessary to test the hypotheses for each factor, and it
is helpful to find out which factors should not be integrated into the model because they
are not statistically significant. The goodness of the fitness of a model is going to be tested
with the R-square value. In the logistic regression analysis, the Negelkerke R-square value
is standard and is between 0 and 1, and the closer the value is at 1, the better the model fits
the regression, and it shows how close the variability of the data is around the mean.

Due to limitations regarding this paper’s scope and the limited amount of avail-
able data, not all factors can be part of the study. Therefore some socio-cultural factors
from the FEI were chosen, which were also found in various other scientific papers and
journals [38–40].

The data analysis will be mainly based on secondary metadata-analysis, and therefore,
it is essential that these factors could be extracted from the GEM database, which is used
for the data analysis. Of course, there are much more factors that relate to entrepreneurial
business success; however, at this point, the focus shall remain on the matters relevant to
the scope of this paper and leave other issues open for further discussions and researchers.

The study’s subject is the Adult Population Survey participants (APS) from the GEM
database. The database was filtered to get only female participants from Taiwan and
Austria, aged between 18 and 64. In total, the database includes 1098 observations of
women in Taiwan and 2270 female participants from Austria.

The variable established business ownership “ESTBBUSO” was used as the indicator
of success and is therefore used as the dependent variable and identifies people managing
and owning an older enterprise than 42 months. It is a binary scaled variable with two levels.
0 means “No established business owner,” and 1 means “Established business owner.”

The independent variables which are used to predict the established business owners
are mainly nominally scaled variables and were recoded to binary variables by removing
answers like “Do not know,” “Refused,” and “Not Answered” because they are not relevant
for the analysis. It means that the variables’ value can be 0 for “No” and 1 for “Yes.” Except
for the variable “UNEDUC97”, which is scaled ordinally with seven different educational
levels, other variables were summarized by the authors in two categories: 0 for “lower
education” and 1 for “higher education” by looking at the number of established businesses
in each category and by splitting it into two categories to have approximately the same
number of answers in both categories. The following table gives an overview of which
success factors were chosen and how they are going to be connected to the data from the
GEM database as shown in Table 2.
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Table 2. Selected success factors and the connection to GEM.

Success Factors GEM Variable Levels

Education
UNEDUC97

What is your level of education?

0: Lower educational level

• Pre-primary education
• Primary education
• Lower secondary education
• (Upper) secondary education

1: Higher educational level

• Post-secondary non-tertiary education
• First stage of tertiary education
• Second stage of tertiary education

Risk awareness
fearfail

Would fear of failure prevent you from starting
a business?

0: “No”
1: “Yes”

Personal network
knowent

Do you know someone personally who started a business
in the past 2 years?

0: “No”
1: “Yes”

Opportunity perception
opport

In the next six months, will there be good opportunities
for starting a business in the area where you live?

0: “No”
1: “Yes”

Entrepreneurial skills
suskill

Do you have the knowledge, skill and experience
required to start a new business?

0: “No”
1: “Yes”

Role model

nbstatus
In your region/country, do those who are successful at

starting a new business have a high level of status
and respect?

0: “No”
1: “Yes”

3.6. Oversampling

Oversampling is used if a dataset is not balanced, and the answers of the dependent
variable are dominated by one single value, which might manipulate the data analysis.
Therefore, it is essential to modify and balance the data to use the statistical analysis dataset.
It means that the number of records of the minority class is increased. In contrast to the
oversampling technique, the undersampling technique balances the data by reducing the
majority class. The oversampling technique was chosen because no data is getting lost,
and all binary values are kept. It means that the number of “Yes” answers is increased
through the oversampling technique so that a balance between answers is produced. The
random oversampling uses random participants with “Yes” answers, which are added and
duplicated to the latest training dataset, as shown in Figure 4. The oversampling technique
is only used to train the model. Otherwise, it would manipulate the results [41].

3.7. Target Group

The study’s subject is the Adult Population Survey (APS) from the GEM database.
To get the data only from the target group, the database was filtered to get only female
participants from Taiwan, aged between 18 and 64. In total, the database includes 1098
observations of women in Taiwan.
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Figure 4. Comparison between real data and oversampled data.

4. Results

The following section shows the results observed by using GEM as the basis for the
data analysis. The oversampling technique was used to balance the number of established
business owners and non-established business owners. Therefore, the statistical tests were
done with oversampled data. The method is only used to train the model. The descriptive
results are done without overbalancing. Furthermore, missing answers like “NA” were
filtered and omitted. At first, some insights on descriptive statistics will be shown, and
afterward, the statistical test will be explained.

4.1. Descriptive Statistics

According to the descriptive statistics, a tendency is visible when it comes to the
personal network factor. Participants had to answer the following question: “Do you
know a person who started a business in the last two years?” Figure 5 below shows that
the number of established businesses was 68 when female participants said they know a
person who started a business in the last two years. Forty-five established business owners
did not have a personal network with a recent business owner.
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The following bar plot in Figure 6 shows the number of female established businesses
compared to the number of participants who mentioned that fear of failure prevents them
from doing business. Eighty-three established business owners said that that fear of failure
does not prevent them from doing business, and 34 female entrepreneurs confirmed that
fear of failure is a factor that is a barrier to doing business. Furthermore, it can be assumed
that 117 female participants in Taiwan are owners of an established business after analyzing
the data.
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When it comes to the Level of Education factor, the data is distributed among six
different educational levels. The highest educational level and the lowest were only
mentioned once. According to the post-secondary non-tertiary education, 29 are owning
an established business, and 50 participants said that they have a lower to upper secondary
education, as shown in Figure 7. When it comes to tertiary education levels, around
64 female participants are established business owners.
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4.2. Logistic Regression Model

In order to analyze if the number of established businesses of females in Taiwan can be
predicted through some specific factors, like fear of failure, educational level, and personal
network, the logistic regression model was built in R, and the following results arise after
oversampling the data:

Lrm(formula = model, data = data2, x = TRUE, y = TRUE)

Model Likelihood
Ratio Test

Discrimination Indexes Rank Discrim. Indexes

LP chi2 86.00 R2 0.104 C 0.655
d.f. 3 g 0.647 Dxy 0.311
Pr(> chi2) <0.0001 gr 1.909 gamma 0.391

gp 0.153 tau-a 0.155
Brier 0.230

To examine the significance of each coefficient, the authors performed the Wald test
with the following relevant results regarding “Chi-Square” and “P”:

$ ‘Tests pro Predictor/Factor.‘

Wald Statistics
Response:
ESTBBUSO

Factor Chi-Square d.f. P
KNOWEN18 44.6 1 <0.0001
FRFAIL18 35.67 1 <0.0001
UNEDUC97 0.55 1 0.4588
TOTAL 79.19 3 <0.0001

It shows that the independent variables like “personal network” (KNOWEN18) and
“fear of failure” (FRFAIL18) have a p-value which is below 0.0001, which is an indicator for
statistical significance when it comes to the relationship between dependent and indepen-
dent variables. Concerning the factor educational level, the p-value is considered relatively
high with a value of 0.4588, indicating no statistical significance. The regression coefficient
and the odds ratios show that “Yes answers” of the personal network have a positive effect
on the number of established businesses and, therefore, increase the number of established
businesses. Fear of failure’s coefficient shows that “Yes answers” negatively influence the
established business and decrease established businesses.

The regression with the variable educational level shows a positive coefficient, which
indicates that a higher educational level is positively related to the number of established
businesses. Nevertheless, the examined relationship between the educational and estab-
lished businesses is not statistically significant because of the p-value > 0.05.

Coef S. E. Wald Z Pr(>IZI)
Intercept −0.2084 0.2476 −0.84 0.4001
KNOWEN18 = Yes 0.8601 0.1288 6.68 <0.0001
FRFAIL18 = Yes −0.7849 0.1314 −5.97 <0.0001
UNEDUC97 = 1 0.1860 0.2510 0.74 0.4588
$‘Odds Ratios: exp(B)‘
Intercept KNOWEN18 = Yes FRFAIL18 = Yes UNEDUC97 = 1
0.8118835 2.3635151 0.4561655 1.2044142

Various R-square tests were performed to assess how well the regression model
explains the dependent variable. The pseudo R2 of “Negelkerke” can take values between
0 and 1. The closer the value is to 1, the better the regression. For the research of that paper,
the value of the “Negelkerke R-square” is 0.1040776.

The classification is shown in the table below with an overview of how the system’s
predicted values were correctly predicted. It is visible that around 62% of the values were
correctly classified, which is relatively low.
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$ Classification
Predicted

Observed No Yes Correct in %
No 306 199 60.59406
Yes 212 342 61.73285

$ Share of correctly classified cases
[1] 0.611898

5. Results and Discussion

In order to analyze if the number of established businesses of females in Taiwan can be
predicted through the mentioned factors of fear of failure, educational level, personal net-
work, role model, opportunity perception, and entrepreneurial skills, the logistic regression
model was built in Jamovi, and the following results (Figure 8) arose after oversampling
the data.
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To examine each coefficient’s significance, the system performed the Omnibus Likeli-
hood Ratio Test with the following relevant results in the columns “chi-square” and “p.”

It shows that the independent variables like “knowent,” “suskill,” “opport,” and
“UNEDUC97” have a p-value which is below 0.001, which is an indicator for a statistical
significance when it comes to the relationship between dependent and independent vari-
ables. Concerning the factor “nbstatus,” the p-value is considered rather high with a value
of 0.329, indicating no statistical significance. Therefore, the factor “nbstatus” is going to
be excluded from the model. The AIC value and the p-value 0.329 show that the variable
“nbstatus” does not increase the quality of the prediction, and therefore the model without
that variable will be preferred, as shown in Table 3.

Table 3. Omnibus likelihood ratio test to verify the significance of each variable—Taiwan.

Predictor X2 p

suskill 397.521 <0.001
UNEDUC97 23.624 <0.001

fearfail 11.057 <0.001
opport 10.885 <0.001

knowent 10.062 0.002
nbstatus 0.945 0.329

The regression coefficient and the odds ratios show that “yes” answers of the personal
network (“knowent”) have a positive effect on the number of established businesses as
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well as the “yes” answers of the factor entrepreneurial skills (“suskill”) and therefore might
increase the number of established businesses. The coefficient of fear of failure shows that
“Yes” answers negatively influence the established business and decrease the number of
established businesses.

The regression with the variable educational level shows a result in Table 4 with a
negative coefficient too, which indicates that a higher educational level is negatively related
to the number of established businesses and opportunity perception (“opport”).

Table 4. Coefficients of the reduced model of Taiwan (Jamovi).

Predictor Estimate (ß) Odds Ratio

suskill 2.415 11.36
UNEDUC97 −0.616 0.54

fearfail −0.413 0.66
Opport −0.476 0.63

Knowent 0.406 1.50

Regarding the overall model analysis, the p-value shows that the model can be defined
as significant because the value is below 0.05, and a relationship between independent
and dependent variables can be assumed, as shown in Tables 5 and 6. When checking
the model fit, different R-square tests are performed by the system to assess how well the
regression model explains the dependent variable. The pseudo R2 of Negelkerke can take
values between 0 and 1. The closer the value is to 1, the better the regression. For the
present research, the value of the Negelkerke R-square is 0.343.

Table 5. Overall model test—Taiwan (Jamovi).

Model AIC Nagelkerke R2

1 (without nbstatus) 1686 0.391
2 (with nbstatus) 1687 0.392

Table 6. Assumption check—collinearity test.

VIF Tolerance

suskill 1.19 0.841

UNEDUC97 1.04 0.957

fearfail 1.05 0.951

opport 1.14 0.875

knowent 1.09 0.916

The classification is shown by looking at the table below, which gives an overview
of how much of the predicted values were correctly predicted by the system. It is visible
that around 77% of the values were correctly classified, which can be considered as a better
prediction than one that is done by accident, as shown in Table 7.

Table 7. Classification table—Taiwan (Jamovi).

Accuracy Specificity Sensitivity AUC

0.772 0.725 0.817 0.820

The ROC curve of that model shows that it is not very close to the diagonal, and the
area under the curve is around 80%. It means that the model’s fitness can be considered
between the categories “acceptable” and “excellent.”
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To analyze if Austria’s results differ from Taiwan’s results, the following paragraphs
will summarize the empirical findings through Austria’s logistic regression model.

The “chi-square” value and the “p-value” of each factor are shown in the figure below,
and it is visible that the significance values of the Austrian model are similar to the values of
the Taiwanese model, and the variable “nbstatus” can also be considered as not significant
and has to be excluded from the model, as shown in Table 8.

Table 8. Omnibus likelihood ratio test to verify the significance of each variable—Austria (Illustration
with Jamovi).

Predictor X2 p

Suskill 275.28 <0.001
fearfail 92.39 <0.001

UNEDUC97 15.26 <0.001
nbstatus 15.54 <0.001
knowent 12.34 <0.001
opport 1.94 0.164

After reducing the model by removing the insignificant factor “opport,” the regression
coefficients of the independent variables are analyzed in order to be able to understand
how the independent variables are affecting the number of female established businesses
in Austria. As it is shown in the figure below, the variables “suskill,” “knowent” and
“UNEDUC97” and “nbstatus” are positively affecting the established business rate, and
the variable “fearfail” is decreasing the number of established businesses when female
entrepreneurs in Austria responded with “yes, as indicated in Table 9.”

Table 9. Coefficients of the reduced model of Austria (Jamovi).

Predictor Estimate (ß) Odds Ratio

suskill 1.861 6.431

fearfail −1.050 0.350

UNEDUC97 0.460 1.584

nbstatus 0.498 1.646

knowent 0.363 1.437

Regarding the overall model analysis, the p-value shows that the model can be defined
as significant because the value is below 0.05, and a relationship between independent and
dependent variables can be assumed, as shown in Tables 10 and 11.

Table 10. Overall model test Austria (Jamovi).

Model AIC Nagelkerke R2

1 (without opport) 2107 0.338
2 (with opport) 2107 0.339

Table 11. Assumption check—multicollinearity test Austria.

VIF Tolerance

suskill 1.07 0.936
fearfail 1.03 0.966

UNEDUC97 1.01 0.986
nbstatus 1.04 0.964
knowent 1.08 0.926
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The multicollinearity test shows that the variables are not strongly correlated because
the VIF value is below 2.5.

Austria’s overall model analysis shows that the model is significant with a very low
p-value, and the Negelkerke R-square value is 0.338.

Referring to the Austrian model’s prediction, the accuracy score is around 71.6%, and
the area under the curve is 78.6%. That means that the model fit is excellent, which could
also be seen in the ROC curve, as shown in Table 12.

Table 12. Classification table—Austria (Jamovi).

Accuracy Specificity Sensitivity AUC

0.716 0.752 0.683 0.786

To answer the following research question: “Which factors contribute significantly to
female entrepreneurs’ business success in the outperforming emerging market in Taiwan?”,
the following main findings were elaborated.

5.1. Influence of the Educational Level

According to the literature, most female entrepreneurs in Taiwan are educated in
middle-level primary and secondary education [12]. After analyzing some descriptive
statistics, it can be assumed that the literature assumption is correct because the educational
level was mainly on the (upper) secondary education among the female participants.

Nevertheless, not enough evidence was found against the H0 hypotheses, and was not
statistically significant, for the correlation between education level and business success.
Therefore, H1 cannot be confirmed because no statistically significant evidence was found
for the alternative hypothesis H1, and the following assumption could be made:

Hypotheses (H0). The factor “level of education” is not significantly correlated to business success
among females in Taiwan, as shown in Figure 9.
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5.2. Influence of Fear of Failure

As mentioned in various articles and journals, fear of failure is a relevant factor
in female entrepreneurship in Taiwan. It harms business success because women with
a high degree of fear of failure do not have a high-risk propensity [31]. A significant
correlation between fear of failure and business success was examined with the statistical
test, and therefore, the alternative hypothesis H1 can be verified, and the H0 hypothesis
can be rejected:

Hypotheses (H1). The factor “fear of failure” is significantly correlated to business success among
females in Taiwan.
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5.3. Influence of Personal Network

As mentioned in the literature review, the probability of being an entrepreneur in-
creases when people have an entrepreneurial network around them for the perception of
the entrepreneurial skills because women are less confident concerning their skills than
men [22].

According to the research findings of this paper, the following hypotheses can be ac-
cepted because H0 can be rejected since enough statistically significant evidence was given:

Hypotheses (H1). The factor “personal network” is significantly correlated to business success
among females in Taiwan.

According to the statistical analysis and the statistical tests, it is evident that two out
of three factors, which were chosen from the literature, do significantly contribute to the
business success of female entrepreneurs. When it comes to the fear of failure, it can be
assumed that the fear of failure of women will have a negative influence on the success of
a business of female entrepreneurs in Taiwan, which means that the probability of owning
an established business is getting reduced, when fear of failure exists. Furthermore, a
female entrepreneur’s network is also an essential and significant success factor of an
established business because the number of participants who have connections to other
business owners is positively related to the established business.

Nevertheless, it has to be noticed that some of the factors are influencing business
success to a certain degree. However, it is not possible to predict the business success based
on merely those factors, as it could be seen in the classification table, where only 62% of all
values were predicted correctly and the “Negelkerke R2 value” has a relatively low value
of 0.1040776 which means that the goodness of the model fit is medium. Nevertheless, it
is more expressive than the Null-Model, where none of the mentioned predictors would
be included.

6. Conclusions

This paper aims to analyze the relationship between various factors and a female
entrepreneur’s success by looking at the number of established businesses from the GEM
database and how it is related to the success factors of educational level, personal network,
and fear of failure. A logistic regression model was examined for testing the hypotheses,
and the following statements can be drawn:

According to the literature, professional experience and education are essential success
factors for entrepreneurship and have a massive influence on entrepreneurial skills devel-
opment and the tendency to self-employment [29]. That assumption was not statistically
significant because not all women can achieve such a high level of education in Taiwan and
it is unusual to get a very high degree of education because it is costly. Furthermore, the
literature often stated that females in Taiwan are doing their own business to realize them-
selves and differentiate from the stereotypes of who should be in the household and take
care of the family. This is a rather personal decision, not necessarily connected to education
level [30]. Nevertheless, entrepreneurial education shall be focused on various education
stages because it is an excellent opportunity for females’ self-fulfillment, strengthening
self-confidence. It is even possible to have a successful business without a high degree of
education, and that should be focused on because it is more about the willingness and the
desire for self-realization [31]. This is also visible in the cultural dimensions of Hofstede,
where Taiwan is considered a relatively “feminine” society, where people work for a living.
It has to be noted that the results might change when the influence of the educational levels
of only one age group is tested. Due to Taiwan’s rapid development, it might be that the
educational level of the younger generation who is owning an established business is much
higher than it was 20 years ago [31].

When the expansion of the business is decided by women, factors like fear of failure
and lack of awareness of own competencies often hinder that decision [31]. Of course, fear
of failure is not only a barrier for female entrepreneurs. It is also something that could
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hinder male entrepreneurial success. Nevertheless, it has to be noticed that men are usually
more self-confident and do not have so much pressure from society concerning childcare.
The significant correlation between fear of failure and established businesses might be
rooted in the cultural background. In Asian culture, it is expected that people do not want
to “lose one’s face.” In this cultural context, this means that they are not risk-averse because
they do not want to make mistakes, and they are not very self-confident when it comes
to their skills because losing one’s face means losing the reputation in that culture [19].
Furthermore, the highly scored cultural dimension, “Uncertainty Avoidance,” of Taiwan
also shows that this culture does not like uncomfortable or risky situations [16].

The importance of having a personal network connected with successful entrepreneur-
ship was often underlined by theory, and the correlation can also be confirmed through
that research. Informal networks for sharing information and resources among various
enterprises in female-owned businesses are standard. This is also why women often pre-
fer a leadership style based on teamwork [12]. It can also be justified with the cultural
dimensions because Taiwan’s culture is rather collectivist and not an individualist society,
which means that people in Taiwan feel more comfortable in groups and take care of each
other [16].

Several literature findings can reason the low accuracy score of the model. Many
scientists believe that it is impossible to develop a conclusive theory that describes why
some start-up projects fail, whereas other young companies succeed in growing in the
long term [23]. A uniform understanding does not exist of how or by what the company’s
success is determined by, neither in the external nor internal success factor of research.
Therefore, it is nearly impossible to find one formula for female entrepreneurs’ business
success [26].

This paper aimed to investigate how economic growth could be achieved by increasing
the number of successful female entrepreneurs. After an extensive literature review of
scientific articles and journals, connections to the hypotheses were built, and the authors
tested them by using the GEM database. It was very challenging because the database was
vast, and many variables were included, so it was challenging to identify precisely those
variables needed for the research. The study subjects were the participants of the Adult
Population Survey (APS) from the GEM database. To get the data only from the target
group that should be focused on in this paper, the database was filtered to get only female
participants from Taiwan, aged between 18 and 64. In total, the database includes 1098
observations of women in Taiwan and 117 interviews.

Nevertheless, after the whole data cleaning process, exciting findings were researched
regarding female entrepreneurs’ success factors in Taiwan. It can be concluded that 2/3 of
the factors, which were analyzed, had a statistically significant contribution to business
success. The cultural dimensions of Hofstede of Taiwan were used to justify the findings.
For female entrepreneurs’ business success in Taiwan, it is essential to encourage them to
grow and expand their business by taking away their fear of failure because having some
risk propensity is essential for expanding the business.

Furthermore, women must get much support from their environment, like family,
friends, and employees. Personal networks play an essential role in the development of
skills among women. Therefore, it might also help to foster networking between various
female entrepreneurs in Taiwan to exchange their entrepreneurial experiences and share
their thoughts. This might increase their confidence and motivation. The level of education
does not directly contribute to female business success in Taiwan, and this result might
have cultural reasons. We would also encourage all female entrepreneurs to read this
paper because it can help them understand the theory. After all, this might be reflected in
their thoughts and feelings. If women know how to react to their needs and desires, solve
some problems, and even know the reasons behind them, their awareness of their skills
will increase. It will encourage and motivate them to keep doing their business and will
support them in being successful.
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Nevertheless, it has to be noticed that many other influencing factors have to be
considered when defining a thriving business among female entrepreneurs in Taiwan.

After reflecting on feminist liberal and social theories and the female awareness of
entrepreneurial competencies, analyzing some success factors provides a better and more
in-depth understanding of female entrepreneurship in Taiwan. These insights can be used
for further research to compare those findings with other regions/countries.

Nevertheless, the research is limited to just a few factors, and a more detailed analysis
of additional success factors, for example, access to financial resources or level of innovation,
is recommended.
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