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Abstract

This paper focuses on the popularity and awareness of keywords in Google Trends data related
to entrepreneurship of women in a global and cross-regional setting by using market basket anal-
ysis. Google Trends is one of the digital data platforms that provides a time series index of the
volume of queries users enter into Google in a given geographic area. It is the most popular tool
for gathering any information, and it has been used in several topics. Market basket analysis indi-
cates items that appear/used together and the frequency of these appearances. Such technique is
appropriate in finding hidden associations between items, which is also crucial in assessing indi-
viduals’ thoughts on a specific topic. This study contributes to the literature in terms of being
the first study to use market basket analysis on Google trends data in the context of women’s
entrepreneurship finding hidden associations between items, which is crucial in assessing individuals’
thoughts on a specific topic. The results of the analysis are interpreted through the lens of gender-
responsive strategies, equality, efficiency and social justice in different country and region contexts.

Keywords: Women Entrepreneurship, Apriori Algorithm, Market Basket Analysis, Google Trends data

1 Introduction

Quantitative research methods clearly dominate
the entrepreneurship study field [33],[40],[49].
However, it has been agreed on that quantitative
studies in this field need improvement in terms of
sampling and analytical techniques [22]. McDon-
ald et al. [39] in their review of research methods in
entrepreneurship 1985-2013 indicated that there
is a survey method dominance as data collection
method. Short et al. [48], in their interview-based
research on editorial board members of Organi-
zational Research Methods indicated difficulties
related to measurement techniques, sampling and

analysis techniques. According to editorial board
members, unsophisticated measurement tools and
data gathering by survey methods only permit
traditional statistical techniques to be used. Kyrö
and Kansikas [33] explained the dominance of rel-
atively classical statistical techniques as means,
standard deviation, t-tests and linear correla-
tions. Two years later, Dean, Shook and Payne
[13] reported that the entrepreneurship field had
a number of areas where new methodological
practices were needed. Short et al. [48] have
also revealed that even if there are some new
approaches in quantitative data collection and
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analysis, there is still need to conduct more empir-
ical research by using new analytical procedures in
the entrepreneurship field. While the experimen-
tal designs [29] , structural equation modelling,
and multilevel modelling are the three most fre-
quently mentioned research methods reflecting
current entrepreneurship researchers’ interests,
they would also like to gain new insights on data
mining [13].

Data mining, as a new developing research
technique for making data, is defined ‘as the pro-

cess of discovering “hidden message,” patterns

and knowledge within large amounts of data’ [36]
which called as big data. Although using big data
and related analysis techniques are quite new in
entrepreneurship field, there are some studies in
management and economic fields that highlight
the opportunities and challenges of big data. Gut-
mann, Merchant and Roberts [18] examined what
big data means to economic history and forth-
coming sources of big data. Sheng and Wang
[47] focused on growing awareness of big data’s
business values and managerial changes led by
data-driven approach. Mesquita, Antonialli and
Carvalho [41] intended to explain big data role in
marketing research. Adomako and Amoah [2] shed
light on decisions and processes in facilitating or
hampering firms’ ability to harness big data to
mitigate the cause of business failures. Since asso-
ciation rules as one of the data mining methods
are useful and easy to understand, there have been
many successful business applications, including
finance, telecommunication, marketing, retailing,
and web analysis [24, 30, 51, 53].

Derived from all this literature review and
methodological gaps in entrepreneurship, this
study aims to bring the new methodological
approach into entrepreneurship research, within
the women entrepreneurship context.

2 The Reason to Choose
Women Entrepreneurship
as a Context

Entrepreneurship has often been touted as a viable
alternative for women in participation into the
economic activities. Having your own business,
being your own boss, having autonomy in deci-
sion making and flexible working schedules are
some features associated with entrepreneurship as

a career option for women. Women entrepreneur-
ship is a growing trend in both developing and
developed countries. Although a lot of countries
make every effort to increase the level of women
entrepreneurship in their country, certain regions
and countries are more successful in achieving
this goal compared to others. A central debate in
explanations of these differences between countries
concerns on two main explanations: (I) environ-
mental and (II) individualistic factors [8]. While
environmental factors are composed of economic,
governmental, educational and cultural indica-
tors, individualistic factors consist of psychological
profile of individuals. Although previous studies
on women entrepreneurship have explained the
variety of these concepts and their effects on
women’s entrepreneurial decisions, most of them
have approached it from the same methodological
point of view. This methodological shortcoming
can be explained in two main aspects based on
sampling and analysis technique.

In sampling, most of the researches on inten-
tions, preferences and opinions of individuals on
women’s entrepreneurship, use cross-sectional sur-
vey studies, structured questionnaires [3] and in-
depth interviews [25]. On the other hand, the
emergence of big data provides new opportunities
for monitoring and modelling attitudes towards
social and economic issues. Specifically, employ-
ing trend analysis using online search data brings
rewarding input to evaluate and assess changes
in public opinion and perception, which can be
thought as a proxy for the level of public knowl-
edge and awareness of specific terms [34].

Technically, many studies in women
entrepreneurship field are based on general linear
model-based technique. This technique is bounded
by assumptions (such as linearity, normality etc.)
and provide results based on standard errors, cor-
relation coefficients, and regression coefficients.
More specifically, Ahl [3], in her study related to
women entrepreneurship, suggests new research
directions that produce more and richer aspects of
women’s entrepreneurship. Ahl [3] has also stated
the dominance of correlation tests, t-tests, mul-
tiple regression, manova, anova, factor analysis,
clustering, discriminant analysis, and logit models
as analysis techniques in women entrepreneurship
field. These findings also show consistency with
previous investigations on research methods in
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women entrepreneurship (e.g., Brush [9]; Coviello
and McAuley, [11]). More recently, Kuckertz and
Prochotta [32] have searched current topics and
methods in entrepreneurship by collecting data
from current researchers. Therefore, this study
aims to examine a new methodological approach
and explore its usage in women entrepreneurship
context.

2.1 The Reason to Apply Regional

Approach in Women

Entrepreneurship Context

Gender gap in entrepreneurial activities still
remains as challenge for all countries consisting
developed, developing and emerging ones. The
past 30 years of research has shown that there are
stylized facts related to women entrepreneurship.
The most apparent one is that there are relatively
less women entrepreneurs compared to men [42].
The main reason for this, is not higher rates of fail-
ure of women but rather that fewer women start
businesses. For instance, in only 6 of 48 economies
women’s total early-stage entrepreneurial activ-
ity (TEA) rates among adults of age 18-64 are
higher than or equal to that of men’s according to
Global Entrepreneurship Monitor (GEM) Adult
Population Survey, 2018 [17]. Why are these rates
low? In the environmental point of view, economic,
legal and socio-cultural characteristics of a society
can be the reason behind the low rate of women
entrepreneurship.

GEM reports since 1999, have indicated that
entrepreneurship does not exist uniformly in the
world, but rather has “extraordinary variation”.
One reason of variation among regions is due
to the differences in the level of development.
In developing countries, the prevalence women
entrepreneurship is higher than in developed coun-
tries [42]. Europe and North America regions of
the globe have experienced considerable industrial
re-structuring in the last three decades, which also
helps to develop new entrants and small firms
[6]. Women in such developed economies are more
likely to start businesses, while those in less devel-
oped economies have lower rate of entrepreneur-
ship activities. The reasoning of these varied
women entrepreneurship rates can be meaningful
when the regional evaluation is used. However,
most of research on women entrepreneurship is

very “Western-centric”. Studies from Latin Amer-
ica, Asia, the Middle East and Eastern Europe
are only now emerging [10]. Hence a cross-regional
analysis is well-suited to understand and analyze
entrepreneurship dynamics of women, and this
study at hand employs a regional approach.

In this vein, this study aims to examine new
methodological approach and explore its usage in
women entrepreneurship context by using market
basket analysis on Google Trends data. It con-
tributes to the literature in several ways. First,
to the best of authors’ knowledge, this study is
the first one which employs market basket analysis
to Google trends data in women entrepreneurship
context. Second this research analyses the trend
searched topics related to women entrepreneur-
ship in a given region for the time period of
January 2009-November 2019. Third, the findings
of these research are important as they reveal
the connectivity of keywords related to women
entrepreneurship and their inter-associations as
being consecutives or descendants. Last but not
the least, analysing the popularity and awareness
of keywords related to entrepreneurship of women
in a global and cross-regional setting provide
comprehensive empirical ground for practical sug-
gestions. The following sections detail the Google
Trend data set and analytical procedure that are
used in current study.

3 Methodology

3.1 Data

Google Trends have become very popular and
been widely used in assessing public opinions
about several kinds of subjects. It is one of the dig-
ital data platforms that provides an index of the
volume of queries users enter into Google Search
Engine based on a given geographic area (coun-
try, state/province and city levels) and time. Since
Google is the most widely used search engine in
the world [45], it provides compilations of big data
related to people’s search terms. The search index
is a compilation of all Internet queries ever sub-
mitted to Google’s search engine since 2004. The
index for each query term is calculated as the
search volume for a specific query in a given geo-
graphical location divided by the total number of
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queries in that region at a given point in time 1 .
Thus, the index is always a percentage from 0 to
100 [52].

For this study, it is investigated whether the
key words indicating the attitudes and opinions of
women entrepreneurship in the world are popular
between January 2009 and November 2019. It was
recorded whether the terms considered were pop-
ular at least three times on the specified period or
not. Popularity was defined as a binary variable
which takes a value of 1 when the index is equal
to or greater than 75.

In determination of keywords, the computer-
based indexing system that depends on frequency
analysis of the text was used. The widely used
entrepreneurship scales related to ‘entrepreneurial
intention’ (developed by Liñán and Chen [35]),
‘entrepreneurial opportunity recognition’ (devel-
oped by Mom, Van Den Bosch and Volberda,
[43]), ‘entrepreneurial attitudes’ (developed by
Kolvereid [31]) and other scales related to women
entrepreneurship (such as ‘gender stereotypes’
(developed by Van Egmond et al. [50]), ‘work
family conflict’(developed by Marshall and Bar-
nett [37]), ’social support’ (developed by Flood
[15] that were used in order to reveal supporting
and hindering factors in women entrepreneurship
context were used. All these scales are combined
and written as text. Moreover, the scale on the
measurement of environmental incentives (such
as governmental support, education and training,
cultural and social norms used in GEM Report,
[17]) was also included into the text. In the
text mining process, stop words such as ‘the’,
‘at’, ‘and’, ‘or’ etc. were excluded from the key-
word data. Twenty-four keywords were obtained,
and the results were presented with ‘word cloud’
visualization (Figure 1).

The geographical regions were selected on
the basis of the Global Entrepreneurship Mon-
itor (GEM) categorization. GEM is the world’s
foremost research on entrepreneurship that assess
national level of entrepreneurial activities annu-
ally and provides a large-scale database for
international comparison [7]. The countries were
grouped according to their geographical location

1For more information please refer to the Google Trends
website at http://www.google.com/insights/search/#

Fig. 1 The word cloud of search words

and it generates four regions with forty-nine coun-
tries 2 given as:

❼ Europe and North America
❼ East and South Asia
❼ Latin America and Caribbean
❼ Middle East and Africa

3.2 Analytical Procedure

Data mining methods that analyse the co-
occurrence of events are called Association Rules.
These methods present the rules of the events
that occur together with the calculated probabil-
ity values. Association rules are an approach that
supports the analysis of past data and the deter-
mination of association behaviours within these
data and conducting future studies. Association
rules are first introduced by Agrawal [4]. Market
basket analysis is an example of the application
of association rules, which have been very pop-
ular since then in data mining applications [16].
The purpose of the association rule used in market
basket analysis is to find the relationship between
the customers during the shopping process and
to determine the buying habits of the customers.
Thus, vendors have an effective and profitable
marketing and sales opportunity thanks to the
relationships and habits discovered.

2Europe and North America : Austria, Bulgaria, Croa-
tia, Cyprus, France, Germany, Greece, Ireland, Italy, Luxem-
bourg, The Netherlands, Poland, Slovakia, Slovenia, Spain,
Sweden, The United Kingdom, Turkey, Russian Federation,
Switzerland, United States, Canada.
East and South Asia : India, China, Indonesia, Japan, Thai-
land, Republic of Korea, Taiwan.
Latin America and the Caribbean : Argentina, Brazil,
Chile, Colombia, Guatemala, Panama, Peru, Puerto Rico,
Uruguay.
Middle East and Africa : Angola, Egypt, Iran, Israel,
Lebanon, Madagascar, Morocco, Qatar, Saudi Arabia, Sudan,
United Arab Emirates.
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Some of the algorithms used in the litera-
ture for Association Rules Analysis are: Apriori,
Carma, Sequence, GRI, Eclat, FP-Growth algo-
rithms. Since Apriori Algorithm is the most pop-
ular and widely used algorithm in data mining
methods, we use this algorithm in our study. In
order to implement the Apriori algorithm, the
minimum support and minimum confidence val-
ues determined by the user must be determined.
These minimum requirements are called strong
rules [20]. In some sources these rules are also
called interesting rules.

An association rule has two parts: an
antecedent (if) and a consequent (then). An
antecedent is an item found within the data. A
consequent is an item found in combination with
the antecedent. An example of an association rule
for the products of A and B can be shown as
“[A → B]”. This means that in the case where A
occurs, B will most likely occur. The left side of
the expression (may be more than one) is called
an antecedent and the right side is called a result
(consecutive or descendent). If the expression on
the left side is true, the expression on the right
side is also true [21]. The importance of this rule
can be measured by two different measures. These
are support and confidence. The support level of
this association rule is given below:

support(A → B) =
n(A ∪B)

N
(1)

In the formula, n(A∪B) represents the number
of transactions where A and B are together, and N
represents the total number of transactions. If this
value is one, it means that A and B occur together
in each process in the examined data set, and that
zero means that A and B do not occur together in
any process in the data set. On the other hand, the
confidence value indicates that what percentage of
transactions involving A includes B as well. The
confidence level of this association rule is given
below:

confidence(A → B) =
n(A ∪B)

n(A)
(2)

The formula given above, unlike the support
formula, contains the total number of observa-
tions of A in the denominator. An output of this
value indicates that each process containing A also
contains B.

It is possible to generate too many rules in a
medium-sized data set. However, it is also a fact
that the rules that do not cover the overall data set
are not worth examining. Therefore, it is necessary
to list not only every rule but only those rules that
meet certain requirements. It is possible to say
that minimum confidence and minimum support
values limit the number of rules. The highest level
of support and confidence values is 100% (or 1),
indicating that the relevant rule is included in the
entire data set.

For the algorithm to use, the user needs to
decide minimum support and minimum trust val-
ues. Keeping these values high results in a low
number of rules. Likewise, keeping these values too
low will result in too many rules. In other words,
it is possible to say that minimum support and
minimum confidence values control the number of
rules. In this study we take confidence and support
cut-off level as 85%.

In this study, the important rules are obtained
by Apriori algorithm. In order to do this, R stu-
dio, which is a popular programming language
and software environment for statistical comput-
ing and graphical representations of the rules, is
used.

4 Results

The results are given in different forms with Table
1, Figure 2 and Figure 3. Market basket analysis
results revealed 38 rules in total (Table 1). Sup-
port and confidence levels of each rule are given
according to the four regions. These rules give us
the probabilities of searched terms together and
their order of occurrence.

For Europe and North America region, 12
association rules are determined according to the
market basket analysis of online search keywords
within the context of women entrepreneurship.
The results in Table 1 indicate that the most pop-
ular terms are [social media] (rule 1), [training]
(rule 5) and [firm] (rule 9), respectively. When
sorted by the confidence (strength) values, it is
seen that [social media] awareness is highest with
no antecedent (support value 1.000, and confi-
dence value of 1.000), and with an antecedent as
[firm] or [training] or [training, firm]. [Training]
is another popular term with a 95% of probabil-
ity to be searched at least for three times with a
Google popularity index above 75. Awareness on
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Regions Rules Antecedent Consequent Support Confidence

Europe
and
North
America

1 {} Social media 1.000 1.000
2 Firm Social media 0.909 1.000
3 Training Social media 0.955 1.000
4 Training, Firm Social media 0.864 1.000
5 {} Training 0.955 0.955
6 Social media Training 0.955 0.955
7 Firm Training 0.864 0.950
8 Social media, Firm Training 0.864 0.950
9 {} Firm 0.909 0.909
10 Social media Firm 0.909 0.909
11 Training Firm 0.864 0.905
12 Training, Social media Firm 0.864 0.905

East and
South
Asia

1 {} Opportunity 1.000 1.000
2 Firm Network/Networking 0.857 1.000
3 Network/Networking Firm 0.857 1.000
4 Firm Opportunity 0.857 1.000
5 Network/Networking Opportunity 0.857 1.000
6 Failure Opportunity 0.857 1.000
7 Network/Networking, Firm Opportunity 0.857 1.000
8 Opportunity, Firm Network/Networking 0.857 1.000
9 Opportunity,Network/Networking Firm 0.857 1.000
10 {} Firm 0.857 0.857
11 {} Network/Networking 0.857 0.857
12 {} Failure 0.857 0.857
13 Opportunity Firm 0.857 0.857
14 Opportunity Network/Networking 0.857 0.857
15 Opportunity Failure 0.857 0.857

Latin
America
and the
Caribbean

1 {} Network/Networking 1.000 1.000
2 {} Failure 1.000 1.000
3 Network/Networking Failure 1.000 1.000
4 Failure Network/Networking 1.000 1.000

Middle
East and
Africa

1 {} Network/Networking 1.000 1.000
2 Training Network/Networking 0.909 1.000
3 Firm Network/Networking 0.909 1.000
4 {} Training 0.909 0.909
5 {} Firm 0.909 0.909
6 Network/Networking Training 0.909 0.909
7 Network/Networking Firm 0.909 0.909

Table 1 Support and confidence values of the rules and their antecedent – consequent terms according to each region

[training] is dependent on antecedents as [social
media], [firm], and [social media, firm] with confi-
dence values above 95%. [Firm] is also a popular
consequent anteceded by [social media], [training],
[training, social media] terms. If the term [firm] is
a popular search term, then the probability that
the term [social media] is a popular search term
is 100% (confidence value) for this region ([firm
→ social media], rule 2). The confidence value of

the rule 12 indicates that if the terms [training]
and [social media] are popular search terms, then
the probability that the term [firm] is a popular
search term is 90.5% ([training, social media →
firm]). The support value indicates that the terms
[firm] and [social media] co-occur in 90.9% of the
data in Europe and North America region ([firm
→ social media], rule 2).
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(a) Europe and North America (b) East and South Asia

(c) Latin America and Caribbean (d) Middle East and Africa

Fig. 2 Grouped matrix-based visualization of the rules

Figure 2 3 is a grouped matrix-based visualiza-
tion of the rules of market basket analysis results
that are presented in Table 1. Each region is rep-
resented in different panels. While left-hand side
(LHS) means antecedent terms, right-hand side
(RHS) represent the consequent term of the rule.
Each of these circles represents the association
rules for each region. The colour of the circle shows
the confidence value of the rule where the darker
ones have higher confidence values compared to
others. Also, the larger the size of the circle, the
higher support value of the rule [19].

For Europe and North America region four
in 12 association rules have [social media] as a

3Figure 2 also shows the association rules with confidence
and support values less than but close to the cut-off level of
85%.

descendant, four have [training] as a descendant
and four have [firm] as a descendant term. How-
ever, [social media] has higher support and confi-
dence levels as a descendant (right hand side) term
as suggested by larger sizes and darker colours of
the circles in panel ‘a’ of Figure 2. Higher con-
fidence values (or darker colours) indicate that
[social media] awareness is highly likely once
awareness on [firm] and/or [training] is achieved.

Figure 3 summarizes the rules of market basket
analysis results with the graph-based visualiza-
tion, in which each region is represented in differ-
ent panels. In this graph, search terms and rules
are connected to each other with directed arrows.
This graph enables to examine how the rules are
composed of individual terms and how rules are
associated. The colour of the circle indicates con-
fidence level and the size of the circle gives the
support value of this rule, similar to Figure 2.

For Europe and North America region, it is
seen that social media, firm and training terms
are likely to be seen as both an antecedent and
a consequent term/s of the rules. Among two-
term associations, the probability of co-occurrence
of [social media] and [training] terms are high-
est with a level of 96%. [Social media] and [firm]
co-occurrence, and [firm] and [training] appear-
ing together, on the other hand, are less prevalent
compared to other rules. This indicates a hierarchy
of association rules within the region.

For East and South Asia region there are
15 rules are given in Table 1. Among the rules
term [opportunity] has the highest confidence and
support values. This is a different term among
the rules compared to other regions. The prob-
ability that awareness on [opportunity] will be
achieved given there is awareness on [firm], [net-
work/networking], [failure], [network/networking,
firm] is 100%, and the probability of co-awareness
on these term groups is 85.7% for each. [Firm],
[network/networking] and [failure] terms are also
popular alone with a support and confidence level
of 85.7% for each.

Finally, [opportunity] is also an important
antecedent. There is an 85.7% probability (sup-
port level) that opportunity, firm, and network
/ networking terms are seen as popular search
terms together ([Opportunity, Firm → Network
/ Networking], rule 8). In addition, if the terms
opportunity and network/networking are popular
search terms, then the probability that the term
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(a) Europe and North America (b) East and South Asia

(c) Latin America and Caribbean (d) Middle East and Africa

Fig. 3 Graph-based visualization of the rules

firm is a popular search term is 100% (confidence
level) ([Opportunity, Network / Networking →
Firm], rule 9). Finally [firm], [network/network-
ing], and [failure] with support and confidence
values of 85.7% for each rule (rules 13, 14, 15).

Among all 15 association rules for the region
of East and South Asia, the rule with the high-
est confidence and support values involves only
[opportunity] as a descendant with no antecedent
(Figure 2). Other rules have the same support val-
ues indicated by the same size of circles in panel
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‘b’ of Figure 2. [Failure] is included in fewer num-
ber of rules compared to other right-hand side
terms which is visible in Figure 2 and Figure 3. In
another terms, [network/networking], [firm], and
[opportunity] are more connected to each other
comparing to other terms.

For Latin America and the Caribbean there
are only four rules that consist of [failure] and
[network/networking] terms as sole concepts; as
antecedents or as descendants (in Table 1). All
association rules have confidence and support val-
ues of 1 indicating no hierarchy within the rules.
Table 1 indicates that the most popular terms in
this region are [network/networking] (rule 1) and
[failure] (rule 2). Table 1 also indicates that if
the term [failure] is a popular search term, then
the probability of the term [Network/Network-
ing] is a popular search term is 100% ([Failure
→ Network/Networking]) and vice versa ([Net-
work/Networking → Failure]). Moreover, there
is a 100% probability (support level) that [net-
work/networking] and [failure] terms are seen as
popular search terms together ([network/network-
ing, failure]). In this vein, panel ‘c’ of Figure 2 and
Figure 3 has symmetrical shapes.

For Middle East and Africa there are seven
rules in Table 1. The first rule indicates that the
probability that the keyword of [network/network-
ing] is a descendant with no antecedent is 100%.In
other words, the most remarkable popular search
term obtained from market basket analysis is [net-
work/networking]. Given that there is awareness
on [training] or [firm], awareness on [network/net-
working] is guaranteed in this region ([training
→ network/networking], rule 2), ([firm → net-
work/networking], rule 3). Terms of [training] and
[firm], are also important descendants, individu-
ally or as anteceded by the term of [network/net-
working]. The probability of co-occurrence of the
terms or the support values of the rules is the
same with the value of 90.9% in this region. For all
the rules, except the first one, the size of the cir-
cles is identical (Figure 2 and Figure 3). It is also
seen in Figure 3 that [training], [firm] and [net-
work/networking] terms are likely to be seen as an
antecedent or a consequent term of the rules.

5 Discussion

This study was conducted to explore a new
methodological approach in women entrepreneur-
ship context. It examined women entrepreneur-
ship concepts by using market basket analysis
on regional Google Trends data. Market bas-
ket analysis is one of the used methodological
approaches for working on big data. It indicates
items that appear/used together and the prob-
ability of these appearances and relations. Such
technique is appropriate in finding non-obvious
and hidden associations between items, which is
also crucial in assessing individuals’ thoughts on a
specific topic.

The varying results confirmed the need for
a regional analysis to approach the popularity
of terms associated with women entrepreneur-
ship. Social media is the most popular trend
term in Europe and North America. There are
several studies that have examined the impact
of the internet, specifically social media, on
entrepreneurial practices. Kamberidou [27] has
mentioned that many European projects have
focused on the benefits and opportunities of infor-
mation and communication technologies in busi-
ness activities of women. Duffy and Pruchniewska
[14] who interviewed 22 independently employed
female professionals in America, suggested that
there is a sharp rise in women entrepreneurship in
digital context in USA. [44] also helps to explain
social media and entrepreneurship match in this
region.

In East and South Asia, the four popular pil-
lars of women entrepreneurship appeared to be
opportunity, network/networking, firm, and fail-
ure. Indeed, for the context of Europe and North
America, the relationship between networks and
creation of new firms [26] networks and firm
survival (as antonym of failure) [23, 46] , and
networks and opportunity, specifically opportu-
nity perception or recognition of individuals, [5]
are well documented in the literature. Our study
shows that these associations may be valid for
East and South Asia as well. One unique feature
of East and South Asia region is the high pop-
ularity of the keyword of [opportunity] and its
associations with other women entrepreneurship
concepts. Awareness on opportunity is a fact on
its own, but it is also a consequent conditional
on firm, network, and even failure. Awareness on
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opportunity is also an antecedent of awareness on
firm, network and failure.

According to De Vita, Mari and Poggesi [12],
access to networks influence female entrepreneur-
ship in developing countries. This is also valid
for entrepreneurship in general. Networks of
entrepreneurs are effective in identifying business
opportunities in over 70% of entrepreneurs con-
sulted in the regions of Latin America and East
Asia according to the study of Kantis, Ishida and
Komori [28]. However, there are regional differ-
ences. East Asian entrepreneurs have networks in
the business world like colleagues and business
contacts while entrepreneurs in Latin America
have social networks like relatives, friends, and
acquaintances. This may be the reason for the key-
word network to be linked with the keyword failure
in Latin America and the Caribbean region in our
study.

In the Middle East and Africa region, [net-
work/networking] is the most single popular term,
and associations as [training → network/network-
ing], [firm → network/networking], [network/net-
working → training], and [network/networking
→ firm] are also important rules according to
online search data. It is seen that [social media] in
results for Europe and North America is replaced
by [network/networking] in the Middle East and
Africa region. This is an expected finding as the
women entrepreneurs in the Middle East region
are mostly in the informal sector and their firms
are less likely to use Information and Communi-
cation Technology (ICT) tools [38].

These findings provide an opportunity to
researchers to note the popular search terms in
each region. We suggest that further research on
women entrepreneurship should focus on these
varied trends and associations in each region.
Moreover, these results, revealing the popular
terms that individuals have searched on Google
search engine, would be helpful in interpreting
the other empirical studies’ findings related to
environmental or individual motives of women
entrepreneurship.

6 Conclusion

In spite of the growing keen interest in women
entrepreneurship research, there are several
methodological limitations that obscure the focus
of the research and obstruct the advancement of

knowledge in the area. Accordingly, this study
carries an importance in terms of its statistical
technique, data and findings to help to reveal
opinions towards women’s entrepreneurship in the
world. However, similar to all researches, this
study should also be considered in light of its lim-
itations. The first limitation is about search terms
and time frame. Even the widely used scales were
used in order to produce key words that will be
searched within Google Trend data set, it may
not capture all searched terms related to women
entrepreneurship. Moreover, the time frame was
limited as 10 years in this study. Further stud-
ies can be conducted with larger keywords pool
and for longer period of time. This would be help-
ful in order to illustrate global context of women
entrepreneurship more comprehensively. Second
limitation concerns the variation of internet usage
by countries. These variations can be seen from
the Appendix-1 and further studies can consider
these variations as weight of countries or regions.

Lastly, contrary to our expectations, fertility,
work-family conflict, family support and mob-
bing terms, which are more related to women
entrepreneurship were not found as trend top-
ics within searched regions and the chosen time
period. This may be related to gender differ-
ences on internet usage which is in favour of
males. Abraham, Mörn and Vollman [1] reported
that the rate of internet usage of women is still
lower than that of men, particularly in developing
countries. Men outnumber women among adult
internet users in all regions (Asia Pacific, Europe
and Latin America) except in North America.
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