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Background
Evaluation of outcomes of entrepreneurship education
• With considerable increases in funding, programs and measures,
questions arise whether entrepreneurship education creates
more and better entrepreneurs (Martin et al 2013) and do the
benefits outweigh the costs and potential drawbacks (Henry et al
2004)
• Thus, many scholars (Pittaway & Cope, 2007; Nabi at al 2017;
Nabi et al 2006; Fayolle, 2013; Mets et al 2017) have
emphasized the need to address the gap in research on the
outcomes of entrepreneurship education

• Outcomes in higher education are of special interest as it seizes
the students with potentially highest human capital in the
population and who are typically adults and not legally restricted
from setting up different ventures (e.g. in comparison with high
school students).
• Measuring impacts of entrepreneurship education considerable
challenge
• Nabi et al (2017) review demonstrates that the most common
measures for studying the outcomes of entrepreneurship
education in higher education are different subjective indicators on
changes in personal attitudes and intentions collected shortly
following the education

• In some of the previous research, more objective measures such
as business sales and employment (Clark et al 1984; McMullan et
al 2001), start-up numbers and survival (Smith, 2015), or financing
(McMullan et al 2001; Smith, 2015) have been used to study the
effects of entrepreneurship education.
• Reviews by Martin, McNally, & Kay (2013) and Rideout & Gray
(2013) have indicated to positive relationships between
entrepreneurship education and objective outcomes such as actual
start-up activities and their performance.

Estonian context
• Estonia could be considered a latecomer to the entrepreneurship
education and considerable differences between Estonian HEIs in
terms of access to and quality and quantity of entrepreneurship
education (MKM 2009; Raudsaar, Kaseorg 2016)
• Supporting entrepreneurship and entrepreneurship education has
been part of public rhetoric for three decades, but up until recently
there has been a lack of systematic attempt to address
entrepreneurship education
• Gap in data on what have been the outcomes so far.

• On the other hand, Estonia ranks high in the ease of doing
business (World Bank 2018)
• Governmental efforts to ease the business start-up process and
in the last decade high and constantly increasing start-up
activity rate (Põder et al 2016)
• When business start-up process is easy and higher education
can develop the entrepreneurship competencies as transversal
competencies through other courses, is there actually any need
for specific entrepreneurship courses in higher education.

Estonian context
• Estonia could be considered a latecomer to the entrepreneurship
education and considerable differences between Estonian HEIs in
terms of quality and quantity of entrepreneurship education
• Supporting entrepreneurship and entrepreneurship education has
been part of public rhetoric for three decades, but up until recently
there has been a lack of systematic attempt to address
entrepreneurship education
• Gap in data on what are the outcomes so far or what should be
changed in present approaches

Aim of present analysis
• What kind of impact entrepreneurship education and
characteristics of higher education studies had on the
entrepreneurship outcomes after the graduation from
higher education institution?

Methodology
• In 2016 Estonian Ministry of Education and Research initiated a
program ‘Edu ja Tegu- Development of entrepreneurial education
throughout all educational levels’ with cofounding of European Social
Fund
• As a part of the program in 2016 a cross-sectional web-based
questionnaire survey among alumni of three Estonian higher
education institutions (Estonian University of Life Sciences, Estonian
Academy of Arts, Estonian Entrepreneurship University of Applied
Sciences)
• Aim to get an overview on what gradutes have been doing after
graduation, how they assess their studies, whether graduates had
access to entrepreneurship courses during their higher education
studies and what have been their entrepreneurship activities following
the graduation

• 1287 respondents who graduated from the three institutions
between 1996 and 2016
• Respondents with missing data in some questions excluded, data
from 937 respondents used in present analysis in three probit
models
• Entrepreneurs operationalized as respondents who were selfemployed sole proprietors and/or owners and managers of a
commercial enterprise or non-profit organization
• 30.3% active entrepreneurs at the time of the study
• 67% had received entrepreneurship courses during their higher
education studies

Table 1. Variables in the models
Dependent variables
Income

Number of employees

Independent variables
Gender

Level of studies

Field of studies

Period of graduation

Entrepreneurship education

Average monthly income in 2016
0= under 1200 EUR;
1= over 1201
Entrepreneur’s average number of employees
0= Up to 5 employees;
1= 6 or more employees
Respondent’s gender
0= male;
1= female
Level of studies the respondent last graduated from the participating HEIs
0= graduate;
1= undergraduate
Field of studies the respondent last graduated from the participating HEIs
0= other fields;
1= business and administration
Time of the last graduation from the participating HEIs
0= before 2011;
1= 2011-2016
Did the respondent receive entrepreneurship courses during the studies in the
participating HEI?
0=no;
1= yes

Table 2. Descriptive statistics and correlation
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Mean

SD
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Income

0.34

0.47

1

Number of
employees
Gender

0.13

0.34

0.172*

1

0.62

0.49

-0.350*

-0.154*

1

Level of studies

0.51

0.50

-0.054

0.042

-0.009

1

Field of studies

0.27

0.44

0.041

0.001

0.192*

0.165*

1

Graduation period

0.54

0.50

-0.147*

-0.141*

0.027

-0.097*

-0.087*

1

Entrepreneurship
courses

0.67

0.47

0.037

0.073

-0.008

0.059

0.395*

-0.045
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Results
Table 3. Probit estimations for Model 1 and Model 2
Model 1

Model 2

Dependent variable

Income

Income

Group

Non-entrepreneurs

Entrepreneurs

Coefficient (SE)

Marginal effects
(SE)

Coefficient (SE)

Marginal effects
(SE)

Gender

-1.019*** (0.116)

-0.309***
(0.028)

-0.981*** (0.170)

-0.344***
(0.048)

Level of studies

-0.338*** (0.113)

-0.102***
(0.033)

-0.019 (0.159)

-0.006 (0.055)

Field of studies

0.299* * (0.143)

0.090** (0.043)

0.528*** (0.196)

0.185** * (0.066)

Graduation period

-0.474*** (0.111)

-0.143***
(0.032)

-0.122 (0.159)

-0.042 (0.055)

Entrepreneurship courses

-0.073 (0.125)

-0.022 (0.037)

-0.055 (0.193)

-0.019 (0.067)

Regressors

Table 4. Probit estimations for Model 3

Model 3
Dependent variable

Number of employees

Group

Entrepreneurs
Coefficient (SE)

Marginal effects
(SE)

Gender

-0.456**
(0.207)

-0.093**
(0.042)

Level of studies

0.076
(0.194)

0.015
(0.039)

Field of studies

-0.046
(0.233)

-0.009
(0.047)

Graduation period

-0.360*
(0.200)

-0.073*
(0.040)

Entrepreneurship courses

0.289
(0.250)

0.059
(0.051)

Regressors

Conclusions and implications
• In the HEIs studied, entrepreneurship education provided in
the last two decades did not have impact on the later
outcomes in terms of graduates’ incomes or higher job
creation
• Possible explanations for this include the erratic provision of
entrepreneurship education, the effects of the education
fade relatively quickly and the environmental factors having
more impact

• Impact of gender on incomes in Estonia and enterprise
growth in line with previous research
• The gender income gap also persists even if the graduates
were entrepreneurs, so becoming an entrepreneur has not
provided a quick solution for addressing the income issue
• Entrepreneurship provided opportunity to start earning higher
incomes quicker after graduation (in comparison with nonentrepreneurs), however, the growth requires time, thus a
challenge how to address this in entrepreneurship education
to achieve better outcomes in years down the line.

• Graduate degree a better investment for non-entrepreneurs as it
provided better incomes, however not significant for entrepreneurs
• Implications that so far the master and doctoral programs have not
systematically addressed development of entrepreneurship
competencies and entrepreneurs see limited value in graduate
education
• As many researchers (Gibb, 2002, Kirby, 2004) have argued that
business studies do not necessarily create more or better
entrepreneurs; in present results it did not result in higher number
of employees, however, the incomes of business graduates were
higher in case of both non-entrepreneurs and entrepreneurs

Limitations
• Data on entrepreneurship courses, entrepreneurship activities
and outcomes based on respondents’ self- reports
• Interpretation and recollection of the question on
entrepreneurship courses.
• Lack of detailed information of the entrepreneurship courses
in terms of content, pedagogy, credit hours etc.
• Lack of actual information on the business outcomes in terms
of turnover, enteprise growth and changes in employee
numbers over time.
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