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Abstract Although the gender imbalance in starting businesses in fields of science,
technology, engineering, and mathematics (STEM) poses a problem, there is only a
small body of research on the individual factors driving women’s entrepreneurship
in STEM fields. In the current study, we investigate state-of-the-art research on the
individual factors that explain women’s entrepreneurship in STEM by conducting
a systematic literature review. The present review addresses the question of what
is known about individual factors explaining women’s entrepreneurship in STEM
fields in the scientific literature. A sample of 15 articles identified from 193 screened
abstracts was analyzed using a theory based qualitative content analysis. The explana-
tory variable of entrepreneurial entry was modeled as a process consisting of
entrepreneurial intention formation, intention initiation, and intention realization.
Besides phase-specific driving factors, the results show that for all phases learning
experiences and corresponding competencies related to STEM, and entrepreneurial
as well as management experiences are crucial individual factors for women’s STEM
entrepreneurship. As a research program on women’s entrepreneurship in STEM
has not yet been established, more theory based research should contribute to devel-
oping progressive research questions and comparable research objects. Internation-
ally comparable studies and statistics related to gender including validated scales on
entrepreneurial entry and career choice should be established in the future.

Keyword Entrepreneurship - STEM - Women - Systematic review - Individual
factors

1 Background

Fields of science, technology, engineering, and mathematics (STEM) are critical
drivers for achieving economic growth, job creation, as well as societal and human
development. However, in light of gender equality issues, the gender imbalance
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in starting businesses in STEM fields poses a problem. Although sufficient data
is still not available on women’s entrepreneurship in STEM fields, it seems that
women establish businesses in industries that are already dominated by women, as
for example industries such as personal services, health care, education, arts, enter-
tainment, and recreation, accommodation, and food service activities. For instance, in
Germany, 10.5% of TEA men established a business in the information and commu-
nications technology sector (ICT) in 2017/2018, while 0% of TEA women were
found in this field (Elam et al. 2019). For 2017/2018, the global average of the ratio
“Women [Women ICT (percentage of TEA women)]/Men [(Men ICT (percentage
of TEA men)]” identified in the GEM Women'’s Entrepreneurship Report 2018/2019
is 0.3 (Elam et al. 2019). The Total early-stage Entrepreneurial Activity Rate (TEA)
is a key indicator of the level of new enterprise creation. Entrepreneurs are defined
here according to the OECD-EUROSTAT Entrepreneurship Indicators Programme
(EIP), as “...persons (business owners) who seek to generate value, through the
creation or expansion of economic activity, by identifying and exploiting new prod-
ucts, processes or markets” (OECD 2012). Bosma and Kelley (2019) show in the
Global Entrepreneurship Monitor (GEM) for 2018/2019, that of the 49 economies
surveyed by GEM in 2018, only six show equal TEA rates between men and women.
Interestingly, the innovation-driven economies of the European and North American
regions include many economies with a lack of gender equality. Based on American
Community Survey data, Demiralp et al. (2018) found for the USA that women typi-
cally work in health occupations (e.g., physicians, dentists, physical therapists, opti-
cians) (77.8%); only 13.1% work in computer and mathematical occupations, 6.7%
in architecture and engineering, and 2.4% in life and physical sciences occupations.

The underrepresentation of women entrepreneurs in STEM fields can be explained
by various factors, such as socio-cultural, political, economic, and individual factors.
To support women entrepreneurship in STEM fields there is a need to increase the
number of women entrepreneurs. Training and education play an important role in this
regard. For designing educational and training programs it is at least necessary to have
an understanding of the individual factors that facilitate women’s entrepreneurship
in STEM fields.

Although we can point to a growing body of literature in the field of women’s
entrepreneurship in STEM, it seems that there is still considerable uncertainty
concerning the individual factors driving women’s entrepreneurship in these fields
(Kuschel et al. 2020). In the current study, we consequently plan to investigate state-
of-the-art research on the individual factors that explain women’s entrepreneurship
in STEM by conducting a systematic literature review.

The subordinate research question we address is as follows: What information
is available in the scientific literature on individual factors explaining women’s
entrepreneurship in branches based on sciences, technology, engineering, and
mathematics?
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2 Theoretical Foundation

Our systematic examination of research studies explaining individual factors of
women’s entrepreneurship in STEM is based on the Social Cognitive Theory of
Career and Academic Interest, Choice and Performance developed by Lent et al.
(1994), the Rubicon model of action phases developed by Heckhausen and Gollwitzer
(1987), and the personality theory of McAdams and Pals (2006).

In line with the study results that the entrepreneurial intention results from devel-
opment (Obschonka et al. 2010), the social cognitive theory of career and academic
interest, choice, and performance is useful to address this developmental character
(Kanny et al. 2014). Thus, in their theory Lent et al. (1994) integrate the different
career states of formation and elaboration of interests, career choice selection options,
and performance and persistence in educational and occupational pursuits. Following
Lent et al. (1994), interest has an impact on goals, which affects action, and that again
has an influence on performance. Based on the theory, the interaction of person inputs
and the contextual determinants results in learning experiences, the sources of self-
efficacy (Lent et al. 1994). There are a variety of personal variables, represented in
an exemplary manner in theory, for example, interests, abilities, values, and gender
(Lent et al. 1994). Regarding the contextual determinants, Lent et al. (1994) differ-
entiate between proximal and distal variables. While distal variables are background
factors, such as family of origin educational background, that affect learning experi-
ences, it is proximal context variables such as, for example, personal career network
contacts, that shape the structure of career relevant opportunities (Lent et al. 1994).

Learning experiences which consist of personal performance accomplishments,
vicarious learning, social persuasion, and physiological states and reactions have an
influence on self-efficacy and outcome expectations, respectively, while self-efficacy
expectations also affect outcome expectations (Lent et al. 1994). The combination of
self-efficacy expectations and outcome expectations predict interests, goals, actions,
and performance (Lent et al. 1994).

In addition to this theory, we will refer to the Rubicon model of action phases
with which Heckhausen and Gollwitzer (1987) modeled the course of action in four
phases, the pre-decisional, pre-actional, actional, and post-actional phases. While in
the pre-decisional, motivational phases, deliberation processes regarding the desir-
ability and feasibility of wishes bring about intention formation, the pre-actional
volitional second phase resulting in intention initiation is characterized by opportu-
nity awareness and waiting for an opportunity to move towards the goal state. The
second phase is followed by the actional phase, in which intention is realized in order
to deactivate in the last phase, the motivational post-actional one, the intention.

Because the model can contribute to differentiating the developmental process of
career choice, it can be well combined with the social cognitive theory of career and
academic interest, choice, and performance.

Besides socio-demographic characteristics, we conceptualize the variables of the
person inputs of the Social Cognitive Theory of Career and Academic Interest, Choice
and Performance based on the personality theory of McAdams and Pals (2006).
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The authors conceive personality “as (a) an individual’s unique variation on the
general evolutionary design for human nature, expressed as a developing pattern
of (b) dispositional traits, (c) characteristic adaptations, and (d) self-defining life
narratives, complexly and differentially situated (e) in culture and social context.”
(McAdams and Pals 20006, p. 204).

Due to our focus on individual variables that can be promoted through training and
education, we refer to characteristic adaptations and identity. Characteristic adapta-
tions are “motivational, social cognitive, and developmental variables that are contex-
tualized in time, situations, and social roles.” (Costa and McCrae 1985) People differ
in terms of identity conceived as a person’s self-concept (Heatherton et al. 2007) that
they construct by narrating their life story.

From the perspective of methodology, we can group our results according to the
epistemic lens through which we look at research questions: Taking a first-person
perspective (“I”’) allows the researcher to study the interior of the personality, expe-
rience in the mode of subjectivity, while taking a third person perspective (“it”)
goes along with an objective view, here on entrepreneurial behavior. The second-
person perspective is of an inter-subjective nature because of the relation between
an epistemic agent and the mental state of another subject.

3 Methods

To investigate state-of-the-art research on individual factors that explain women’s
entrepreneurship in STEM we conducted a systematic literature review. The purpose
of a review is to identify relevant information from available publications on the
research question. The research question here is: What is known about individual
factors explaining women’s entrepreneurship in STEM, as revealed by scientific
literature?

For the selection of publications, inclusion and exclusion criteria will be defined
in advance. We analyze the studies according to the research question, the samples,
methods, and results and then we systematize the results by theoretically and
methodologically derived categories.

3.1 Study Selection Criteria

The criteria for the studies to be selected from the literature review (see Table 1) are
that they should be studies that are empirical or literature reviews, written in English,
German or French and published in the period from 1980 to 2020. The research focus
of the included studies is on individual factors that explain women’s entrepreneurship
in STEM fields. Accordingly, we exclude studies of a theoretical nature or ones
written in languages other than English, German, or French. Likewise, excluded
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Table 1 Inclusion and exclusion criteria for the review

Characteristics Criteria of inclusion Criteria of exclusion

Type of study * Quantitative empirical studies Theoretical studies
 Qualitative empirical studies
« Literature reviews

Languages * English Other languages
* French
¢ German

Year of publication 1980-2020 Prior to 1980

Research focus Individual factors explaining women’s * Institutional factors
entrepreneurship in STEM fields * Organizational factors

¢ Cultural factors
¢ Societal factors
* Non-STEM fields

are studies related to non-STEM fields or to organizational, cultural, societal, and
institutional factors.

3.2 Search Strategy

We searched the literature of relevant disciplines, such as social, educational, busi-
ness, and economic sciences. As databases, we selected the following: EBSCO
including Business/Economics Databases, Education Databases, Gender/Sexuality
Databases, Psychology/Sociology Databases, Web of Science, Fachportal Pida-
gogik, including among others Education Resources Information Center (ERIC),
and Google Scholar. As there are different search criteria in the available databases,
we set database-dependent search criteria: For EBSCO the strategy was to search
within the (1) titles of the full available texts, (2) scholarly (peer reviewed) journal
articles, (3) published in the period from January 1980 to November 2020, to ensure
inclusion of studies from the beginning, and (4) to find search terms.

In EBSCO, our central database, we searched for articles using the core search
terms in the English language: “female” AND “entrepreneurs” AND “(science
or technology or engineering or mathematics)”’, “women” AND “entrepreneurs”
AND “(science or technology or engineering or mathematics)”, “female” AND
“entrepreneurship” AND “(science or technology or engineering or mathematics)”,
“women” AND “entrepreneurship” AND “(science or technology or engineering
or mathematics)”, “predictors of women” AND “entrepreneurship” AND “(science
or technology or engineering or mathematics)”’, “predictors of female” AND
“entrepreneurship” AND “(science or technology or engineering or mathematics)”,
“predictors of female” AND “entrepreneurs” AND “(science or technology or

ELINNTS

engineering or mathematics)”, “predictors of women” AND “entrepreneurs” AND

ELINY3

“(science or technology or engineering or mathematics)”, “predictors of female”
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LLINNYS

AND “entrepreneurs”, “predictors of women AND entrepreneurs”. As the number
of hits per category of the search terms “science”, “technology”, “engineering” and
“mathematics” in the central database of EBSCO was low, we selected the operator
“or” to widen the focus of topics by covering one single group of STEM discipline.

As the literature search in Web of Science, Fachportal Piadagogik, and Google
Scholar are complementary to the EBSCO database search, we did not widen the
focus here in terms of the topic: Regarding the search in Web of Science we included
the criteria “titles”, “custom year range: 1980-2020, and the search terms “STEM”
AND “women entrepreneurs”, “STEM” AND “female entrepreneurs” and in the
basic search: “STEM” AND “Women and entrepreneur*”. The search in Fachportal
Padagogik was conducted without any further criteria except for the key words
“STEM” AND “women” AND “entrepreneurship”. In Google Scholar, we searched
for articles meeting the criteria (1) “any desired time period”—*“beliebige Zeit”, (2)
“any desired language”—*beliebige Sprache”, (3) “sort according to relevance”—
“nach Relevanz sortieren”, and (4) the key term “predictors of STEM entrepreneur-
ship in women”. We excluded pages after the first 13 because of relevance and
efficiency of search. Figure 1 shows the search process which was conducted on 24
November 2020 based on the inclusion and exclusion criteria presented in Table 1.
In case we could not automatically select the inclusion criteria in the databases, we
needed to select the papers by ourselves.

3.3 Included Studies

Applying the predefined criteria, we reached a total number of 15 selected articles,
which are analyzed to study the explanatory factors.

4 Results

4.1 Descriptive Characteristics

An overview of the general information on author, year of publication, journal,
research object/question, study design, place, and results are presented in Table 2. The
current studies are relatively up to date because they were published in the period from
2012 to 2020. Most studies STEM from North America and Europe, with the excep-
tion of the two studies from Hong Kong and India, and were published in manage-
ment and entrepreneurship related journals. In the “International Entrepreneurship
and Management Journal”, three studies were published; otherwise, they were no
groups of texts relevant to the study in any one journal.

Three of the included studies are qualitative (Orser et al. 2012; Ozkazanc-Pan
and Muntean 2012; Martin et al. 2015), eight are quantitative (Armuda et al. 2020;
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Records identified
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A 4
Records screened

(n=176)
Reviewing eligibility Excluding articles
criteria in because the
abstracts / titles titles/abstracts do
v not meet inclusion

criteria (n=117)
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A
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A 4
Studies included in the
synthesis (n = 15)

Fig. 1 Literature search procedure for articles

BarNir 2012; Colombo and Piva 2020; Demiralp et al. 2018; Dilli and Wester-
huis 2018; Law and Breznik 2017; Sharma 2020; Woolley 2019), one is a mixed
methods (Pascher et al. 2015), two are systematic literature reviews (Poggesi et al.
2020; Kuschel and Lepeley 2016), and one is a narrative literature review (Kuschel
et al. 2020). Seven studies among the quantitative studies are of an inferential
statistical nature (Armuiia et al. 2020; BarNir 2012; Colombo and Piva 2020; Dilli
and Westerhuis 2018; Law and Breznik 2017; Sharma 2020; Woolley 2019). They
focus, from a third person perspective, respectively on explaining entrepreneur-
ship intention, entrepreneurs’ decision to incorporate innovative technologies in new
ventures, entrepreneurial entry, entrepreneurial awareness, and choice of sector for
entrepreneurial activity. Compared in the descriptive quantitative study (Demiralp
et al. 2018) are companies and biographical backgrounds of female entrepreneurs,
characteristics and outcomes of women and male entrepreneurs in STEM fields,
women entrepreneurs in STEM and non-STEM fields, and self-employed women
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and women with wage/salary employment in STEM. While two of the three qualita-
tive studies deconstruct from a social constructivist perspective gendering practices
disadvantaging women entrepreneurs in the technology sector and investigate the
gendered context and meaning making of accessing STEM entrepreneurship (Martin
et al. 2015; Ozkazanc-Pan and Muntean 2018), the other qualitative study analyzes
from a second-person interpretative perspective perceived barriers to women’s career
success specific to the advanced technology sector (Orser et al. 2012). In the mixed
methods Pascher et al. (2015) analyze the motivational factors to understand the
professional biographies of self-employed women chemists (Pascher et al. 2015). In
the systematic reviews (Poggesi et al. 2020; Kuschel and Lepeley 2016), the focus is
on women and gender differences in new high-technology ventures (NHTVs) and on
published management research on women entrepreneurs in Science, Technology,
Engineering, and Mathematics. The narrative review reveals insights from research
on women’s entrepreneurship and research on the gender aspects of STEM fields
(Kuschel et al. 2020).

There is a wide range in the number of participants in the studies. In the qualitative
studies, there is a range of seven to 115, while in the quantitative studies there
is a range from 65 to 152 million participants. The great range, especially in the
quantitative studies, is related to the fact that in the cases where the number is lower,
the sample was selected for research purposes, while in the studies with larger samples
reference was made to already existing national and international surveys.

The participants of the quantitative studies can be categorized as participants in
educational formal or informal programs (Colombo and Piva 2020; Law and Breznik
2017), as participants in national surveys (Demiralp et al. 2018), as participants in
international comparative surveys (Dilli and Westerhuis 2018), founders in a specific
STEM domain (Pascher et al. 2015), nascent established technology venture and
TINV entrepreneurs (BarNir 2012), and as participants, characterized by a specific
position in the life course (Sharma 2020). The participants of the qualitative studies
are representatives of accelerators, resp. incubators (Ozkazanc-Pan and Muntean
2018), female STEM entrepreneurs, members of a nationwide association of women
in technology (Orser et al. 2012), self-employed women in a specific STEM domain
(Pascher et al. 2015) and established female entrepreneurs in STEM (BarNir 2012).
The number of included studies of the systematic reviews is 22 and 32, and for the
narrative review, it is five.

While most of the current quantitative and qualitative studies collected their data
with the aid of questionnaires or interviews, except for two studies in which obser-
vations, reviews of letters, plans, diaries, and blogs are also included, the authors of
the literature reviews took their data from peer-reviewed academic articles.
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«forming the «the entrepreneurial «the entrepreneurial
entrepreneurial awareness entry
intention «selecting the sector «the entrepreneurial
*making the for entrepreneurial activity
entrepreneurial activity
decision

Fig. 2 Matching of dependent variables referring to an entrepreneurial action and the first three
action phases of the Rubicon model

4.2 Systematization of Results

Analyzing these studies, we can differentiate between five dependent variables:
(a) entrepreneurial intention, (b) entrepreneurial decision to start a venture, (c)
entrepreneurial awareness, (d) choice of sector for entrepreneurial activity, and (e)
entrepreneurial entry. By means of the Rubicon model of action, it becomes clear
that entrepreneurial intention realization, here conceived as entrepreneurial entry or
entrepreneurial activity, follows a process that needs to be explained for the whole
course of action. Based on the Rubicon model of action phases developed by Heck-
hausen and Gollwitzer (1987) we can conclude that three of these four phases reflect
the above mentioned differently explained variables in the analyzed studies. Figure 2
shows how the dependent variables of the present study are matched with the action
phases of the Rubicon model.

The pre-decisional phase of entrepreneurial entry/activity results in formatting
the intention of making the decision to start an entrepreneurial activity which is
followed by the pre-actional phase of entrepreneurial awareness and selection of
an entrepreneurial sector. As soon as the entrepreneurial intention is initiated, the
entrepreneurial activity will be realized.

As the currently analyzed studies do not imply the explanatory variables “interest”
and “performance” of social cognitive theory, we will adapt the social cognitive
theory of career and academic interest, choice and performance in such a way that
the variables to be explained, namely interests, goals, actions will be substituted by
the variables in the Rubicon model of action phases: intention formation, intention
initiation, and intention realization.

The individual factors are represented in the social cognitive theory of career and
academic interest, choice, and performance by person inputs, learning experiences,
self-efficacy, and outcome expectations. We categorize the person input variables
based on the personality theory of McAdams and Pals (2006). Table 3 shows the
theoretically derived coding schemes for the person input variables.

The analyzed studies, in which the predictors for entrepreneurial intention forma-
tion, initiation, and realization are studied, belong to the type of third person studies
which are characterized in our case by an empirical methodology based on inferential
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Table 3 Coding scheme of personal input variables based on McAdams and Pals (2006)

Code Description Example
Characteristic | “Motivational, social cognitive, and Abilities, competences, knowledge,
adaptations developmental variables that are attitudes, motives

contextualized in time, situations, and
social roles” (Costa and McCrae 1985)

Identity Self-concept (Heatherton et al. 2007) Narratives of being competent

statistics, while the present qualitative studies that focus on interpretative questions
fall under the second-person perspective.
We group the results according to the different characteristics:

phases of intention course,

type of individual variables including person inputs grouped around the two

dimensions of characteristics adaptations, and identity as well as sociographic

characteristics, learning experiences, self-efficacy and outcome expectations, and
¢ methodological perspective.

Figures 3, 4, 5, 6, 7 and 8 show a systematized integration of the results by giving
an overview of which types of the individual level factors analyzed in the present
studies interact with the respective intention states of the entrepreneurial action of
women in STEM, based on methodological perspectives.

For reasons of clarity, a separate model is developed for each intention state of the
STEM entrepreneurial entry. As “contextual influences” and “background contextual
affordances”, the non-individual components of the social cognitive theory of career

Person Input
Characteristic adaptations

Competences

= To recognize entrepreneurial opportunities, value
ideas, forecast scenarios, evaluate consequences (+)

= commitment (+)

= decision making (+)

= organization of teams (+)

STEM
Entrepreneurial
intention formation

Attitudes
Positive attitude towards entrepreneurial behavior (+)

Socio-demographic variables
= educational level (+)

= employment breadth (+)

= technology background (-)

Fig.3 Model explaining the entrepreneurial action state of intention formation in women’s STEM
entrepreneurship (Quantitative studies based on inferential statistics; directions of relationships are
presented in parentheses)
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Person Input Self-efficacy

)

Y

Sod o-demographic variables:
Female Gender (-)

A Y
Outcome
expectancies STEM
Performance Entrepreneurial
expectations (+) intention formation

Learning experiences

Coping gender challenges

through assimilation (+) Contextual influences
Social capital (¥)
Network

opportunities (+)
Sense of belonging (+)

Fig. 4 Model explaining the entrepreneurial action state of intention formation of women’s STEM
entrepreneurship (Qualitative studies; directions of relationships are presented in parentheses)

Person input

Socio-demographic variables:
tertiary education (+) STEM Entrepreneurial
intention initiation

(perceiving opportunities
of women for selecting
knowledge-intensive
sectors)

Contextual influences
Networks (+)

Fig. 5 Model explaining the entrepreneurial action state of intention initiation of women’s
STEM entrepreneurship women (Quantitative studies based on inferential statistics; directions of
relationships are presented in parentheses)

and academic interest, choice, and performance are not the focus of the current study,
we will present them in the figures with dashed lines. Moreover, for the last action
phase, intention realization, we will distinguish between the models of academic and
non-academic entrepreneurship in STEM fields (Poggesi et al. 2020) because of the
available differentiated data.

Besides characteristic adaptations, such as entrepreneurial competence, and favor-
able attitudes towards entrepreneurship, socio-demographic variables, such as a



Individual Factors Explaining Women’s Entrepreneurship ... 41

Person Input

Background Contextual
affordances
Wealth of family of origin (+)

Characteristic adaptations

Socio-demographic variables
being female (-)

Learning experiences Academic STEM

Entrepreneurial
1.entrepreneurial experience / intention realization
()

« participation in economic
and management
university courses (+)

« participation in university
courses specialized in
scientific and technical
fields (+)

Fig. 6 Model explaining the entrepreneurial action state of intention realization in women’s
academic STEM entrepreneurship (Quantitative studies based on inferential statistics; directions of
relationships are presented in parentheses)

high educational level, breadth of employment, contribute to women’s STEM
entrepreneurial intention formation (Armufia et al. 2020; BarNir 2012; Law and
Breznik 2017) (see Fig. 3). The technology background is negatively related to
the entrepreneurs’ decision to incorporate innovative technologies in new ventures
(BarNir 2012).

In the qualitative studies (Orser et al. 2012) gender is regarded as challenge women
face in establishing their business in technology. Gender may influence the predic-
tors of STEM entrepreneurial intention formation, including sense of self-efficacy,
performance expectations, and the contextual influences of social capital, network
opportunities, and sense of belonging. The learning experience of coping gender
challenges through assimilation seems also to be positively associated with the prob-
ability of women’s STEM entrepreneurial intention formation (see Fig. 4) (Kuschel
et al. 2020; Kuschel and Lepeley 2016).

Figure 5 shows that for the process of intention initiation, here perceiving oppor-
tunities and selecting the field of knowledge-intensive sectors, besides the contextual
influences of networks, the person input variable of tertiary education plays a crucial
role (Dilli and Westerhuis 2018).

For the last process element of career choice, entrepreneurial intention realiza-
tion, we developed three models, two academics (Figs. 6 and 7) and one for non-
academic (Fig. 8) STEM Entrepreneurial intention realization. The first two models
are differentiated by models based on qualitative and quantitative studies.
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Person Input Learning experiences Contextual influences
- Networks of family, friends
Characteristic adaptations Missing/less prior management and contacts (+)

experience (-) Family obligations (-)
Knowledge:

Industrial knowledge (+)

Skills:

- Interpersonal skills (+)
- Determination (+)

- Attention to detail (+)

Attitudes:

- Ambivalence regarding research L
commercialization (-)

- higher commitment to academic
careers (-)

Academic STEM
Entrepreneurial
intention realization

Motives y

- Being one’s own boss (+)

Better use of own competencies (+)

- Autonomous working skills and
independence +

- Better use of creative potential (+) Outcome expectancies
- Lack f)f opportunities in To cope with minority status
organizational employment (+) and difficulties with gender
. - through expertise and
Identity competence (+)

- Technical expertise (+)

assimilating to the norms
of the masculinized STEM
field (+)

the willingness to submit
to the gendered standards

()

Fig. 7 Model explaining the entrepreneurial action state of intention realization in women’s
academic STEM entrepreneurship (Qualitative studies; directions of relationships are presented
in parentheses)

For academic intention realization, we found in a quantitative study (Colombo
and Piva 2020) that a specialization in scientific and technical fields, learning experi-
ences in economic and management courses as well as entrepreneurial experiences,
are positively correlated with the academic STEM entrepreneurial intention realiza-
tion while being female, decreases the probability of realizing the academic STEM
entrepreneurial intention of women (Fig. 6).

The qualitative studies focusing on the academic STEM entrepreneurial intention
realization reveal that the characteristic adaptations of industrial knowledge, specific
skills, the self-concept of being a technical expert, and a variety of motives such as
autonomous working and independence, and better use of creative potential might
have a positive effect on realizing women’s academic STEM entrepreneurial inten-
tions while having missing/less prior management experience, an ambivalent attitude
regarding research commercialization, and a higher commitment to academic careers
seem to decrease the probability of realizing intentions (Martin et al. 2015; Pascher
et al. 2015; Poggesi et al. 2020) (Fig. 7) In addition, the outcome expectations of
coping with gender challenges through expertise and competence, assimilating to the
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Person Input

Characteristic adaptations

Socio-demographic variables Non-Academic STEM

- Lower educational level (-) Entrepreneurial intention
- Fewer industrial credentials (-) realization (= career)
Identity

- role conflicts (-)

Learning experiences

Lack of/less prior management
expertise (-)

Fig. 8 Model explaining the entrepreneurial action state of intention realization in women’s non-
academic STEM entrepreneurship (Literature review; directions of relationships are presented in
parentheses)

norms of the masculinized STEM field, and the willingness to submit to the gendered
standards may promote the realization of intentions (Martin et al., 2015).

Referring to Orser, Riding, and Stanley (2012), Poggesi et al. (2020) summarized
the individual level career barriers of non-academic STEM women entrepreneurs:
they are seen in lower educational level, fewer industrial credentials, lack of/less
prior management expertise, and role conflicts (Fig. 8).

5 Conclusions

The aim of this study was to investigate state-of-the-art research on individual factors
that explain women’s entrepreneurship in STEM by conducting a literature review.
Based on the theoretical foundations of the Social Cognitive Theory of Career and
Academic Interest, Choice and Performance developed by Lent et al. (1994), the
Rubicon model of action phases developed by Heckhausen and Gollwitzer (1987),
and the personality theory of McAdams and Pals (2006), we modeled the explanatory
variable of entrepreneurial entry as a process consisting of entrepreneurial intention
formation, intention initiation, and intention realization.

The STEM entrepreneurial intention formation of women seems to be predicted
by characteristic adaptations, such as entrepreneurial competencies, favorable atti-
tudes towards entrepreneurship, high level of education, and employment breadth.
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Female gender may have a negative influence on the predicting variables of inten-
tion, for example, performance expectations and self-efficacy, while the learning
experience of coping with gender challenges through assimilation seem to be posi-
tively associated with the probability of women’s STEM entrepreneurial intention
formation.

For the process of intention initiation, here perceiving opportunities and selecting
the field of the knowledge-intensive sector, tertiary education plays a crucial role.
Due to the high level of knowledge required in this sector, which includes fields of
social sciences, for example, this relationship is plausible.

A differentiated perspective is addressed for intention realization: Academic inten-
tion realization might be affected positively by several learning experiences, such
as specialization in scientific and technical fields, learning experiences in economic
and management courses, as well as entrepreneurial experiences, by the charac-
teristic adaptations of industrial knowledge, specific skills, self-assigned technical
expertise, and a variety of motivations, such as autonomous working ability and
independence, and better use of creative potential. In contrast, being female, having
an ambivalent attitude regarding research commercialization and a higher commit-
ment to academic careers seem to decrease the probability of realizing women’s
academic STEM entrepreneurial intentions. Being able to cope with minority status
and gendered challenges through expertise and competence, assimilation to the norms
of a male-dominated majority, and willingness to submit to gendered standards might
positively affect women'’s realization of intentions.

Lower educational levels in STEM relevant fields, fewer industrial credentials,
lack of/less prior management experience, and role conflicts seem to decrease the
probability of realizing women’s non-academic STEM entrepreneurial intentions.
Regarding intention formation, we can state that while in the social cognitive theory
of career and academic interest, choice and performance, personal inputs have indi-
rect effects via learning experiences which predict both self-efficacy and outcome
expectancy via interests, in our model personal inputs seem to directly affect inten-
tions. Another surprising result is the discrepancy between the predicting factor of
the educational level of established female technology venture entrepreneurs and
nascent TINV entrepreneurs in the USA, on one hand, (Dilli and Westerhuis 2018),
and the missing influences of education, years of work experience, or current employ-
ment status for STEM women with a mid-career break in India (Sharma 2020), on
the other. While confidence in technical expertise is seen from an inter-subjective
perspective as a promoter of entrepreneurial intention realization (Martin et al. 2015),
the technological background of nascent TINV entrepreneurs seems to be negatively
related to intentions (Dilli and Westerhuis 2018). Apparently, there is a difference
between the decision to found a technological enterprise and the decision to incor-
porate innovative technologies into new ventures, which requires expertise that can
be incorporated by externals.

For all phases, our limited conclusions about the data are that learning expe-
riences and corresponding competencies related to STEM can be gained through
formal learning or other channels, and entrepreneurial as well as management expe-
riences are crucial individual factors for women’s STEM entrepreneurship. These
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competencies might also allow women, by questioning and refuting stereotypes, to
master gendered challenges such as gendered organizational practices in incuba-
tors and accelerators (Ozkazanc-Pan and Muntean 2018) that contribute to gender
inequality. The influence of learning experiences, education, and competencies is a
reason for the key role played by a gender sensitive educational system in furthering
women’s STEM entrepreneurship.

Summarizing the current research studies of individual level factors explaining
women’s STEM entrepreneurship, we can affirm that, even though there is a growing
body of scholarly literature devoted to women’s entrepreneurship in STEM, research
on female STEM entrepreneurship is still in an early stage. A research program has
not yet been established with progressive research questions, comparable research
objects, and theory based dependent variables.

Regarding research desiderata, we identify a research gap in internationally
comparable studies and statistics of entrepreneurship related to gender. For instance,
in Germany, a representative study on women’s STEM entrepreneurship using data
drawn from national statistics cannot yet be conducted because of missing relevant
scales included in surveys or small sample sizes for the population studied.

The current systematic literature study contributes to a first overview of state-
of-the-art research on individual factors that explain women’s entrepreneurship in
STEM. However, this study is exploratory, as it is limited especially by a relatively
low number of included studies. We referred to peer-reviewed journals. In future
studies, monographs and editions should be included in the search process.
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