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Abstract
A high rate of youth unemployment is one of the toughest problems facing Afri-
can countries and which threatens the attainment of the sustainable development 
goals. Entrepreneurship education interventions are thought to be helpful in creat-
ing entrepreneurs whose activity will ultimately help to reduce the burden of youth 
unemployment. However, do such interventions work consistently in the long term? 
Drawing upon the theory of planned behaviour and a new typology of impacts, we 
tackle this question in the context of a long-standing entrepreneurship education 
intervention in Nigeria. We use pooled cross-sectional data from a sample of over 
12,000 Nigerian undergraduates and apply an instrumental variable approach in a 
difference-in-differences (DiD) regression framework to obtain intention-to-treat 
estimates, thereby avoiding overoptimistic estimates of impact. The results show 
that despite a strong positive instantaneous impact, the longer the policy has been 
in place, the weaker its effect. In real life, it means that the policy is unable to con-
tinue to generate the desired impact of increased interest in entrepreneurship among 
repeated student cohorts, all else being equal. We suggest ways to overcome the 
inconsistency of impact and drive long-term social change; these include differen-
tiating entrepreneurship curriculum to match students’ pre-course profiles. Overall, 
our study provides the first long-term impact evaluation of an entrepreneurship edu-
cation intervention in a developing country context. Thus, we advance the policy 
debate on how to design and implement effective entrepreneurship education inter-
ventions that can foster youth entrepreneurship and employment.
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Introduction

The global labour market is characterised by a high rate of youth unemployment, 
much higher than total unemployment rate particularly in middle-income countries 
(Fig. 1). In Nigeria, the latest figures from the National Bureau of Statistics (NBS, 
2021) show a youth unemployment rate of 43% at the end of 2020, 10 percentage 
points higher than the rate of unemployment in the entire population. In this context, 
interventions to promote youth entrepreneurship are thought to be useful. Youth 
entrepreneurs create jobs for themselves and others, thereby reducing the aggregate 
burden of unemployment (Van Praag & Versloot, 2007; Wennekers & Thurik, 1999; 
Nelson, 1977). Entrepreneurship education, often delivered through universities to 
gain access to large youth populations, is one of the most common interventions 
aimed at increasing the rate of youth entrepreneurship. For this reason, university-
level entrepreneurship courses are becoming increasingly popular in developing 
countries, especially in Africa (Mbeteh and Pellegrini, 2018). It is believed that such 
university entrepreneurship interventions play an important role in raising the next 
generations of potential entrepreneurs from among the university students (Maresch 
et al., 2016; Mok, 2005; Olofinyehun et al., 2018; Oosterbeek et al., 2010).

However, there are at least two critical gaps in the literature. First, evaluations 
of entrepreneurship interventions in developing countries focus on market-based 
programmes such as business plan competitions (McKenzie, 2017), grants to exist-
ing businesses (Blattman et  al., 2014; Karlan et  al., 2015) and business training 
programmes (Mano et  al., 2012; McKenzie & Woodruff, 2014). The existing lit-
erature on the effects of university-level entrepreneurship education programmes 
is disproportionately focused on developed economies (for instance Eesley et  al., 
2016; Hsu et  al., 2007; Oosterbeek et  al., 2010; Rothaermel et  al., 2007; Shneor 
et al., 2021; Von Graevenitz et al., 2010). Thus, there is a chronic deficit of evidence 
on the impacts of university entrepreneurship education interventions in the global 
South. The few studies in Africa are descriptive in nature and offer limited insight 

Fig. 1   Unemployment rates by country income grouping. ILO, 2023 Source: 
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on whether these programmes are working or not, except for rare exceptions like 
Olofinyehun et al (2018). Given the potential misfit between received theory and the 
realities of developing countries, entrepreneurship policy in the global South will 
benefit significantly from more rigorous empirical evidence that is contextually rele-
vant. Second, the literature on the impact of entrepreneurship education has recently 
begun to shift away from its focus on students’ entrepreneurial orientation to post-
graduation entrepreneurial outcomes (see, for instance, Eesley and Lee, 2021).1 In a 
sense, this shift permits a long-term approach to impact evaluation of entrepreneur-
ship education interventions, but it leaves unanswered the question of whether the 
impact of these interventions remains consistent over time. Specifically, how does 
an education intervention affect different groups of students over time? For example, 
if an intervention increased entrepreneurial orientation in a cohort of students last 
year, will it achieve the same in a new student cohort this year, other things being 
equal? Answering this question will help to remove guesswork from entrepreneur-
ship education interventions. It will also help to ensure that entrepreneurship educa-
tion achieve their primary aim, that is, to foster long-term social change.

This study contributes to the literature by filling the identified gaps. Ensuring 
that entrepreneurship education interventions consistently deliver a positive impact 
across different cohorts is an important real-life policy concern, especially given 
that such interventions last for a long time, with different student cohorts exposed to 
them. This study offers relevant insight from the first long-term impact evaluation of 
an entrepreneurship education intervention in Nigeria, a typical developing country 
with a high youth unemployment burden. The intervention, which was initiated by 
the National Universities Commission (NUC) in 2006, consisted of a compulsory 
elective course in entrepreneurship that must be taken by all undergraduates regard-
less of their discipline, and the establishment of an entrepreneurship development 
centre (EDC) in all Nigerian universities. Our analysis focuses on the education 
component of this intervention, and we examine how its impact varies over time. 
To do this, we rely on data from four surveys of undergraduates across six Nigerian 
universities. The surveys were repeated every 4–5 years from 2007 to 2021.

In the rest of this paper, we first present a review of empirical evidence on how 
entrepreneurship education may motivate a preference for entrepreneurship among 
young people. We then develop a conceptual framework that incorporates four dif-
ferent types of impact that an intervention may have—instantaneous, persistent, 
consistent and cumulative. We illustrate with examples from the literature how each 
type of impact is measured and explain how each one is relevant for policy. This is 
followed by our analysis of the consistent impact of the NUC intervention on the 
entrepreneurship interest of undergraduates in six of Nigeria’s largest universities. 
To deal with endogeneity, we use a difference-in-differences approach in an instru-
mental variable setting. In particular, we exploit the fact that the intervention was 
not implemented by the universities at the same time, and that only students in a 

1  The limited research on the impact of entrepreneurship education on entrepreneurial orientation still 
lags behind (Yatu et al., 2018). This leaves room for more empirical impact evaluation studies that link 
entrepreneurship education and students’ entrepreneurial intentions.
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university where the course was already offered could be affected by it. Our results 
show that the rate of entrepreneurial interest among the undergraduates declined sig-
nificantly in the absence of the intervention. In addition, the longer the intervention 
had been in place, the less effect it seems to have on entrepreneurial interest among 
student cohorts. These findings raise the need for policy innovations, of which we 
suggest three.

Theoretical background

This paper builds upon an earlier one (Olofinyehun et al., 2018) that evaluated, for 
the first time ever, the immediate impact of the NUC’s entrepreneurship interven-
tion. In a difference-in-differences framework, the paper compared entrepreneurial 
interest in randomly selected cohorts of undergraduates across three universities that 
had implemented the policy (treated sample) with cohorts across three universities 
that had not yet implemented the policy in 2011 (untreated sample). It found a strong 
positive impact of compulsory entrepreneurship education on the interest of young 
persons to start their own business, even when individual attributes are considered. 
However, the level of interest in entrepreneurship was unaffected. The conclusion 
from these results was that entrepreneurship education curriculum needs to be adap-
tive because the content that elicits entrepreneurial interest is apparently incapable 
of reinforcing it. In other words, if the profiles of students were well understood, the 
curriculum content offered to those already interested in running their own busi-
nesses should differ from the content presented to the uninterested ones.

In the current paper, our aim is to re-evaluate the long-term impact of the com-
pulsory entrepreneurship education intervention. Our focus is on whether the inter-
vention is able to consistently deliver a positive impact as student cohorts come and 
go. This is an important real-life policy concern but one that has been ignored in 
previous research. To set up the analysis, we first review the literature on the link 
between entrepreneurship education and attitudes. We then distinguish between four 
types of policy impact that are relevant to policymakers.

The link between entrepreneurship education and entrepreneurial attitudes

The theory of planned behaviour (Ajzen, 1991) suggests that a behaviour is 
driven by three important psychological properties, including attitude towards 
the behaviour, subjective norms and perceived behavioural control. According 
to the theory, entrepreneurship behaviour occurs based on the degree to which 
an individual considers entrepreneurship as a favourable outcome. Subjective 
norms relate to the acceptability of the behaviours in the society. For instance, if 
an individual believes that an entrepreneurial undertaking is acceptable in a par-
ticular setting, say, among peers, friends and society, there is a high probability of 
engaging in it than otherwise. The third component, perceived behavioural con-
trol, relates to the capability of an individual to actually exercise the behaviour. 
In this case, competence and context matter (Lamine et  al., 2021; Yami et  al., 
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2021). To promote entrepreneurship among university students and to provide an 
adequate entrepreneurship education programme that can guarantee positive busi-
ness outcomes, it is imperative to understand the students’ initial drive and moti-
vation for participation in the education programme (Ndofirepi, 2020). Moreover, 
entrepreneurship education needs to consider students’ background. For instance, 
it has been argued that the effect of entrepreneurship education on entrepreneur-
ial intention does not happen uniformly in all contexts since different contexts 
may require different action (Núñez and Morales-Alonso, 2024). Specifically, 
some studies have highlighted that entrepreneurship education addresses subjec-
tive norms separately for students in different disciplines (Lamine et  al., 2021; 
Maresch et al., 2016).

The overarching role of entrepreneurship education as a mediator of attitude, 
subjective norms and perceived behavioural control is well-documented in the lit-
erature (Frese et al., 2016). By exposing an individual to entrepreneurship educa-
tion, their attitude, perception and aspirations towards entrepreneurship receive a 
boost (Ripollés & Blesa, 2023; Boldureanu et al., 2020; Díaz-García et al., 2015; 
Rauch and Hulsink, 2015; Regele and Neck, 2012). This notion is consistent 
with the human capital theory, where education is believed to imbue skills and 
knowledge into individuals to enhance competence and capability for independ-
ent or collective action (Becker, 2009). Studies have consistently demonstrated 
that entrepreneurship education has the potential to spur an interest in entrepre-
neurship among young individuals (Shneor et al., 2021; Liñán and Fayolle, 2015; 
Valerio et al. 2014; European Commission 2012). Siyanbola et al. (2012) showed 
that exposure to entrepreneurship education improves interest in entrepreneurship 
among university undergraduates in Nigeria. Also, Maresch et al (2016) establish 
that entrepreneurship education helps to address the issue of subjective norms, 
especially when modified to suit the target groups.

In addition to interest, entrepreneurship education also tends to increase partici-
pants’ awareness of entrepreneurial opportunities and helps them to develop relevant 
skills for new venture creation (Martínez-Gregorio et  al., 2021). Moreover, exist-
ing research shows that even if entrepreneurship education does not directly achieve 
the aim of creating more entrepreneurs, it could help in filtering out low-potential 
individuals (Slavtchev et  al., 2012). This is because it allows participants to self-
discover their entrepreneurial potential and to make a more accurate assessment of 
their ability to engage in entrepreneurship in the future (Morland et al., 2021; Ndo-
firepi, 2020). In other words, as Bergmann et al. (2018) found in their study of over 
8000 students in German universities, entrepreneurship curriculum content seems 
to “initiate a social process of sensemaking”. On the one hand, entrepreneurship 
education could “sort” students towards entrepreneurship by providing relevant and 
encouraging information to those who are initially undecided about their interest. 
On the other hand, entrepreneurship education helps to “align” interests by help-
ing the overly optimistic or pessimistic students update their beliefs (Fretschner & 
Lampe, 2019). This supports the notion that the impact of entrepreneurship educa-
tion may be enhanced by understanding the prior profile of students and adapting 
curriculum content to their needs.
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It has been suggested that entrepreneurship education needs to have certain attrib-
utes for it to be effective. For instance, experiential entrepreneurship education is 
important for individuals interested in starting business ventures, as it fills the gaps 
between knowledge acquisition and tacit appreciation of what it takes to be entre-
preneurial (Morland et  al., 2021; Valencia-Arias et  al., 2021). Della Volpe (2020) 
argues that entrepreneurship education that will equip the twenty-first century entre-
preneurs with skills and mindsets for business creation should go beyond the tradi-
tional classroom teaching to incorporate knowledge that promotes innovation. Thus, 
designing and delivering an experiential programme requires, among other things, 
aligning the entrepreneurship curriculum with industry needs, providing students 
with practical exposure, and creating opportunities for interactions between stu-
dents and practicing entrepreneurs (Walter et al., 2013; Guerrero and Urbano, 2012). 
Other authors have also suggested role modelling (Van Auken et al., 2006; Karimi 
et al., 2013), case studies (Byabashaija and Katono, 2011), and mentorship (Karimi 
et  al., 2013) as effective components of an experiential entrepreneurship pro-
gramme. Furthermore, entrepreneurship education is most effective in the context of 
a favourable ecosystem featuring, for instance, university-based incubators and seed 
funding, to facilitate the translation of training-induced skills, perceptions and inten-
tions into action (Valencia-Arias et al., 2021). Indeed, recent evidence (Radko et al., 
2023) suggests that businesses launched inside a university-located incubator have 
higher chances to succeed.

From the review so far, we can infer that considerable evidence exists on the ben-
efits of entrepreneurship education and how effective entrepreneurship education 
interventions should be designed. However, but for a few exceptions, the literature 
is confined to developed countries. Moreover, most existing studies, even when they 
undertake rigorous impact evaluations of entrepreneurship education interventions, 
concentrate on the short term. The question of whether an intervention could remain 
impactful in the long run, especially as different student cohorts are exposed to it, 
remains unanswered. In the next section, we draw on the impact evaluation literature 
to identify different types of impact that correspond to different research questions, 
including the one we address in this paper.

A typology of impact

Understanding when and how policies and interventions work has been the subject 
of much research. Although there are different methods of evaluation, randomised 
control trials (RCTs) are viewed as the most reliable (Duflo et al., 2007). Nonethe-
less, RCTs are not always possible for several reasons. For instance, the nature of an 
intervention (such as the entrepreneurship education intervention that we study in 
this paper) may not permit randomised allocation of participants without ethical vio-
lations. In such cases, impact evaluation may be carried out based on observational 
data, in a quasi-experimental setup where assignment to treatment is not random. 
As we do in this paper, a control group can be readily constructed if the interven-
tion does not affect the entire population at the same time (Bernard, 2012). Quasi-
experimental studies within context are more relevant for policy than experimental 
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studies from another context, despite being often criticised for their tendency to 
over-estimate impact (Bayer et al., 2020; Pritchett & Sandefur, 2015). Therefore, the 
evidence generated in our analysis is more relevant for policymaking in the global 
South than experimental results from elsewhere.

Irrespective of the method, impact evaluations exploit intertemporal variations 
in the outcomes of interest (McKenzie, 2012). For instance, in this paper, we are 
interested in how the entrepreneurial interest of students changed over time within 
the cohort of students who were exposed to the intervention compared to those 
who were not. Based on the intertemporal nature of impact evaluations, we distin-
guish four types of impact that may be of interest to practitioners and policymakers 
(Fig. 2). We also make the case for the novelty of our work.

	 i.	 Proximate impact refers to the impact of an intervention on a cohort2 of par-
ticipants over a short time horizon. Measuring this impact typically involves 
comparing two groups, the treatment and control, shortly after the intervention. 
The study by Shankar et al (2015) illustrates proximate impact. It evaluated 
eight months post-intervention, the impact of a 4-day empowerment training 
(compared to an entrepreneurship training) on business sales of Kenyan male 
and female entrepreneurs. Similarly, Bruhn and Zia (2013) evaluated around 
six-month post-intervention, the impact of a business and financial literacy 
training on firm outcomes in Bosnia and Herzegovina. For several reasons, a 
large share of the impact evaluation literature focuses on instantaneous impact. 

Fig. 2   Four different types of impact

2  We use the term cohort to describe the whole sample within which impact is being measured. The 
cohort is split into two basic groups, the treatment group and the control group.
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For example, a large family of interventions in entrepreneurship (e.g. business 
plan competitions, cash transfer, etc.) are one-off or active over a short time 
horizon. Intervention and data collection costs may be too prohibitive to permit 
the maintenance of an intervention or its evaluation over the long term. Also, it 
may suffice for the policy question at hand to demonstrate as soon as possible 
whether an intervention is working.

	 ii.	 Persistent impact is obtained from repeated measurements of an intervention’s 
impact on one cohort over a medium or long period. Usually this involves com-
paring the same treatment and control groups at least twice after the baseline 
to see whether the instantaneous impact persists. This is especially suited for 
interventions that are expected to have long-lasting effects, such as business 
training for entrepreneurs and the adoption of new business practices. An exam-
ple of this is the study by McKenzie (2017) which showed that grants provided 
to winners of a business plan competition in Nigeria led to greater firm entry, 
more survival, higher profits and sales, and higher employment. The impact 
was measured annually until four years after baseline. Another example is the 
evaluation by Bulte et al. (2017) of the effects of gender and business trainings 
provided to poor women in Vietnam. The monthly training continued for nine 
consecutive months, with the possibility of repetition. The study assessed the 
impact of the intervention on business practices, sales and profits 8 months 
after baseline and again 23 months after. The two intertemporal effects were 
compared to see whether they taper off or increase over time. Also, Brooks et al. 
(2018) found that assigning a mentor to young businesses impacted profits in 
the short run but the impact fades over time.

	 iii.	 Cumulative impact becomes relevant where a cohort is exposed to a battery 
of interventions, often in sequence. The aim of cumulative impact evaluation 
is to estimate the additional impact of later interventions to earlier ones. Most 
policy innovations fall under this category. For example, the RCT by Adeyeye 
et al. (2022) evaluated the cumulative impact of an apprenticeship training and 
a bi-weekly SMS nudge on new business formation among young graduates in 
Nigeria. In three Central American countries, Klinger and Schündeln (2011) 
evaluated the effects of business grants on the formation or expansion of busi-
nesses by individuals who received business training and were successful in a 
proposal competition. Similarly, Berge et al. (2015) evaluated the impact of a 
combination of two interventions—business training and business grant—on 
business performance and management practices, among others.

	 iv.	 Consistent impact describes the effect of an intervention on different cohorts 
that encounter it at different times. Usually this involves comparing two groups 
within a cohort at a particular time, and then repeating this process in a differ-
ent cohort at a later time. In many real-life scenarios, especially in the context 
of higher education, an intervention or policy remains in place while cohorts 
change over time. Such intervention is only meaningful in the long term if it 
can repeatedly generate the desired effects on the changing cohorts. To the best 
of our knowledge, no studies exist that perfectly examine consistent impact of 
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entrepreneurship or enterprise development interventions.3 Thus, our evaluation 
in this paper, which relies on four surveys of different cohorts exposed to the 
same entrepreneurship education intervention, represents a pioneering effort. 
We examine the consistency of the intervention’s impact every 4–5 years during 
the 14 years between 2007 and 2021.

Empirical context, data and methods

Intervention and context

The National Universities Commission (NUC) regulates the university system on 
behalf of the Nigerian government. Like the demand for university education, the 
number of universities in Nigeria has grown significantly since the early 2000s. For 
instance, around 1 million candidates competed for admission into about 150,000 
places in 52 universities in 2002 (Okebukola, 2006). By 2019, there were nearly 2 
million applicants for less than 800,000 admission places offered in 170 universi-
ties (NUC, 2019). Completion rates are high, implying a large demand for scarce 
postgraduate employment opportunities. In the light of this, the NUC introduced a 
public policy intervention in 2006 that mandated the inclusion of compulsory entre-
preneurship courses across all university undergraduate programmes.4 Until this 
intervention, most universities offered courses related to entrepreneurship only in a 
few disciplines such as business management. Students in other disciplines receive 
little to no exposure to entrepreneurship education. The aim of the intervention 
was to encourage an entrepreneurial mindset in students, with a view to increasing 
the pool of potential highly educated entrepreneurs. It is believed that highly edu-
cated entrepreneurs have a disproportionately high propensity to create and manage 
growth-oriented firms (Gennaioli et al., 2013).

In most universities, the compulsory entrepreneurship course is categorised as 
a one-semester mandatory elective for undergraduate students, typically scheduled 
between their second and final years of study. Consequently, once an individual is 
enrolled in a university where this policy is in effect, they are obliged to successfully 
complete the compulsory entrepreneurship course before concluding their regular 
academic program. The implementation of this policy commenced around 2007; 
however, the exact timing varied among universities, with some universities adopt-
ing the policy earlier than others. This staggered implementation schedule provides 
a unique opportunity to employ a difference-in-differences (DiD) framework, lever-
aging the variation in the implementation dates across universities, in order to evalu-
ate the impact of the policy.

3  We searched the world’s largest impact evaluation databases, including the 3ie database of impact eval-
uations and systematic reviews, among others. The study by Klinger and Schündeln (2011) tests for con-
sistency of impacts but only in terms of geography and gender, not in intertemporal terms.
4  Additionally, entrepreneurship development centres (EDCs) were established as part of this initiative.
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Data

Our data come from four repeated cross-sectional surveys from a set of six universi-
ties where undergraduates (excluding freshmen) were randomly sampled in 2007, 
2011, 2016 and 2021 (Olofinyehun et  al., 2022).5 The data are thus longitudinal 
at the university level but cross-sectional at the individual level. Nonetheless, the 
large size and long duration overcomes the data limitations common to many entre-
preneurship studies (e.g. oosterbeek et al., 2010; Ripollés & Blesa, 2023). Table 1 
describes the sample distribution. In total, the pooled sample includes 12,615 under-
graduates, about half of whom are from universities that started the intervention by 
the time of our first survey in 2007 (the treatment group). The rest are from uni-
versities that started the intervention after the second survey in 2011 (the control 
group). The data structure allows us to evaluate intertemporal variation in the impact 
of the intervention at individual level in different undergraduate cohorts. This effect 
is what we characterise as consistent impact. In an ideal setting with individual-level 
longitudinal data, the evaluation from 2016 onwards would compare the treatment 
and control groups in terms of how long they have been exposed to the intervention. 
However, in our setting with pooled cross-sectional data, it shows whether the inter-
vention exhibits a consistent impact on different cohorts at different points in time. 
In other words, the observed effect reflects the long-term impact of the intervention 
in the universities where it was implemented before 2011 relative to the ones where 
it was implemented after 2011.

Variables

There are two outcomes of interest. The first one, entrepreneurial interest (EI), 
measures an individual’s interest in starting their own business. It is measured by 
the binary response to the survey question, “Are you interested in starting your own 

Table 1   Details on the entrepreneurship surveys

Name of institution Year of policy 
implementation

Sample

2007 2011 2016 2021 Total

University of Lagos, Akoka 2005/2006 371 821 507 665 2,364
Covenant University, Ota 2002 281 344 534 744 1,903
Obafemi Awolowo University, Ile-Ife 2007 360 641 583 646 2,230
Total treatment group 1,012 1,806 1,624 2,055 6,497
Federal University of Agriculture, Abeokuta 2011 301 17 562 521 1,401
Federal University of Technology, Minna 2011 79 954 500 623 2,156
Ahmadu Bello University, Zaria 2011 357 964 591 649 2,561
Total control group 737 1,935 1,653 1,793 6,118

5  The 2021 survey started in 2020 but was not completed until 2021 due to the COVID-19 pandemic.
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business?”. The second outcome, level of entrepreneurial interest (LEI), is condi-
tional upon the first one. The subset of students who responded positively to the first 
outcome were asked in the survey to rate their level of interest in starting their own 
business. The response could be any of “Very high”, “High”, “Moderate”, “Low” or 
“Very Low”. The main independent variable (treatment) is participation in the inter-
vention, that is, the compulsory entrepreneurship education mandated by the NUC.

Other valuable information in the surveys includes the educational attainment of 
each of the respondent’s parents and whether either of them had any entrepreneur-
ship experience. We use these variables and age, ethnicity, gender, marital status, 
discipline of study, cumulative grade point average (CGPA), and parents’ educa-
tional attainment to control for the underlying characteristics of the respondent. We 
also control for other entrepreneurship-related training that the students may receive 
either because of their disciplines or as a private arrangement. The literature has 
found these variables to be among the determinants of individual entrepreneurship 
intentions in different countries (Eesley & Lee, 2021; Siyanbola et al., 2012; Ooster-
beek et al., 2010).

Table  2 contains summary statistics (correlations are reported in Table  6 in 
Appendix). As expected among undergraduates, most of the sample is under 25 
years old and single. Just over a third of the sample is female, and most were study-
ing courses in the sciences or engineering. Despite this disciplinary distribution, a 
large share (64%) of the sample reported having taken some other entrepreneurship 
course other than the intervention that this study is focused on. In a sense, this may 
be related to the highly educated and entrepreneurial family background prevalent 
in the sample. Eight out of every ten respondents indicated that at least one of their 
parents had some entrepreneurial experience, and about 50% each of fathers and 
mothers had a university degree.

Estimation approach

For the evaluation, we use an instrumental variable approach in a difference-in-
differences (DiD) framework (Angrist et al., 1996; Ravallion, 2001). This approach 
has been applied in previous studies on the impact of entrepreneurship interventions 
(e.g. Eesley & Lee, 2021; Oosterbeek et al., 2010). Let Y

D=1,t=1 be the mean value of 
the outcome variable for the intervention group ( D = 1 ) after the intervention began 
( t = 1 ). The corresponding mean value before the start of the intervention ( t = 0 ) 
may be represented as Y

D=1,t=0 . The before–after effect of the intervention can then 
simply be estimated as Y

D=1,t=1 − Y
D=1,t=0 . This estimator is, however, confounded 

by the effect of other intertemporal changes between t = 0 and t = 1 on Y
D=1 . To 

remove the confounding effect, we estimate a similar difference for a suitable control 
group ( D = 0 ) and contrast it with the difference for the intervention group. This 
yields the so-called DiD estimator:

(1)� =
(

Y
D=1,t=1 − Y

D=1,t=0

)

−
(

Y
D=0,t=1 − Y

D=0,t=0

)
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Table 2   Summary statistics

Full sample Treatment Control

Variable Obs Mean SD Obs Mean SD Obs Mean SD

Student characteristics
Gender 12,615 0.38 0.49 6,497 0.42 0.49 6,118 0.34 0.47
Age (years)
16–20 12,615 0.33 0.47 6,497 0.42 0.49 6,118 0.24 0.42
21–25 12,615 0.51 0.50 6,497 0.42 0.49 6,118 0.60 0.49
26–30 12,615 0.12 0.32 6,497 0.10 0.31 6,118 0.13 0.33
Above 30 12,615 0.05 0.21 6,497 0.06 0.23 6,118 0.04 0.18
Marital status
Single 12,615 0.94 0.23 6,497 0.95 0.22 6,118 0.94 0.24
Married 12,615 0.05 0.22 6,497 0.05 0.22 6,118 0.05 0.22
Divorced/separated 12,615 0.00 0.07 6,497 0.00 0.05 6,118 0.01 0.08
Ethnicity
Igbo 12,615 0.16 0.36 6,497 0.19 0.39 6,118 0.13 0.33
Hausa 12,615 0.15 0.36 6,497 0.04 0.20 6,118 0.27 0.45
Yoruba 12,615 0.53 0.50 6,497 0.67 0.47 6,118 0.39 0.49
Others 12,615 0.15 0.36 6,497 0.10 0.29 6,118 0.21 0.41
Discipline
Social sciences 12,615 0.25 0.43 6,497 0.28 0.45 6,118 0.22 0.42
Technology/engineering 12,615 0.30 0.46 6,497 0.32 0.47 6,118 0.27 0.45
Sciences 12,615 0.40 0.49 6,497 0.36 0.48 6,118 0.44 0.50
Others 12,615 0.05 0.22 6,497 0.04 0.20 6,118 0.06 0.24
CGPA
5.00 +  12,615 0.27 0.44 6,497 0.33 0.47 6,118 0.20 0.40
4.00 +  12,615 0.27 0.44 6,497 0.29 0.45 6,118 0.24 0.43
3.00 +  12,615 0.34 0.47 6,497 0.31 0.46 6,118 0.37 0.48
2.00 +  12,615 0.12 0.32 6,497 0.07 0.25 6,118 0.17 0.38
1.00 +  12,615 0.01 0.11 6,497 0.01 0.08 6,118 0.02 0.13
Less than 1 12,615 0.00 0.03 6,497 0.00 0.03 6,118 0.00 0.04
Has taken other entrepre-

neurship course
12,615 0.64 0.48 6,497 0.64 0.48 6,118 0.63 0.48

Parent characteristics
Parents had a business 12,615 0.80 0.40 6,497 0.82 0.39 6,118 0.78 0.41
Father’s education
No formal education 12,615 0.05 0.21 6,497 0.03 0.18 6,118 0.06 0.24
Non-university 12,615 0.40 0.49 6,497 0.35 0.48 6,118 0.45 0.50
University 12,615 0.56 0.50 6,497 0.62 0.49 6,118 0.50 0.50
Mother’s education
No formal education 12,615 0.07 0.25 6,497 0.04 0.20 6,118 0.09 0.29
Non-university 12,615 0.52 0.50 6,497 0.46 0.50 6,118 0.58 0.49
University 12,615 0.42 0.49 6,497 0.50 0.50 6,118 0.33 0.47
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In practice, � is derived by regressing intertemporal changes in individual out-
comes on the dummy variable for intervention and aggregating the estimates over 
the entire sample. The regression equation for this procedure is as follows:

where ΔY
is
 is the change in outcome for individual i in university s , D is a dummy 

variable that equals 1 if individual i has participated in the intervention and 0 other-
wise, while �

i
 is the idiosyncratic error term. To capture aggregate differences in the 

sample over time, we include a time dummy T  that equals 0 for each treatment unit 
s in the pre-treatment period and ranges between 1 and 3, respectively, in each post-
intervention period.

The estimation setup above implies some important methodological considera-
tions. First, the validity of the DiD approach relies on the comparability of the 
treatment and control groups. It is therefore important to account for differences 
between both groups in terms of pre-treatment variables. The choice of univer-
sity where one studies is not a random choice and this is an important source 
of pre-treatment difference in our sample. Other personal attributes such as age 
and gender could confound the analysis. The inclusion of relevant control vari-
ables in the estimations helps to address this concern. Yet, the possibility that 
the treatment and control groups differ in terms of unobservables could affect the 
measured outcomes. To address this, we instrument participation in the compul-
sory course with the availability of the compulsory entrepreneurship course in a 
university. This is a valid instrument because students who attended a university 
where the compulsory course was available could take the course, unlike students 
in other universities. Besides, the university that a student attends is not necessar-
ily a strong correlate of their entrepreneurial intentions. Thus, our instrument is 
correlated with the potentially endogenous independent variable but not with the 
outcome. The variable D in the estimation, therefore, corresponds to being a stu-
dent at a university where the intervention was already being implemented.

Second, our identification strategy exploits the fact that students from univer-
sities that had implemented the intervention before 2011 were exposed to spe-
cific entrepreneurship education but students from the other universities were not 
able to participate in the intervention. Thus, the instrumental variable estimation 
identifies the effect of the intervention in the subpopulation which would take 
the course if it was available in their school but would not take it otherwise, irre-
spective of whether they had already taken it at the time of the evaluation. This 
is the so-called intention-to-treat (ITT) estimate. In our setting, it is impossible 
to obtain the average treatment effect (ATE), that is, the effect of entrepreneur-
ship education among people who would either always or never take the compul-
sory entrepreneurship elective course regardless of whether it is available in their 
school or not. This is because in the Nigerian university system, it is currently not 
possible for students registered in one university to obtain credit from courses in 
other universities. By accepting that noncompliance is likely to occur in real life 
and that the timing of compliance is not homogenous within the population, ITT 

(2)ΔY
is
= � + �

is
D +

∑t

t=1
�
is
T +

∑t

t=1
�
ist
D ⋅ T + �

i
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analysis helps us to avoid overoptimistic estimates of intervention impact result-
ing from the removal of noncompliers (Gupta, 2011).

Third, some of the respondents might have taken entrepreneurship courses in 
addition to the policy that we seek to evaluate, either as part of their regular course 
programme or as a personal effort. Thus, observed effects may not necessarily be 
due to the policy. Fortunately, the survey asked respondents directly whether they 
have previously taken any entrepreneurship course. Based on this item, we include 
in all estimations a control variable for whether or not an individual had taken an 
additional entrepreneurship course.

Finally, there is a risk of self-selection bias whereby some students participate in 
the intervention because they already have interest in entrepreneurship. However, 
the fact that the intervention is a compulsory one eliminates this bias, although we 
cannot rule out differences in the level of attention and enthusiasm that students will 
bring to the course. The structure of the data also comes with its own methodologi-
cal implications. First, individuals from the same school are unlikely to be indepen-
dently and identically distributed. Their model errors may therefore be correlated, 
while model errors for individuals in different schools are assumed to be uncorre-
lated. Second, treatment in our setup is at school level rather than at individual level. 
The use of clustered standard errors at the school level accounts for these concerns 
and helps to ensure our results are valid also for students in schools that are not rep-
resented in the sample. Additionally, the clustered standard errors account for differ-
ences across schools (such as teaching quality).

Empirical results

Descriptive patterns

Table  3 displays the rate of interest in entrepreneurship across the treatment and 
control groups over time. Of the 12,615 undergraduates in our full sample, 86% 
indicated that they had interest in starting their own business. At baseline in 2007, 
92% of the 1,012 undergraduates in the treatment group expressed interest in entre-
preneurship, compared to 86% of the 737 in the control group. The chronological 
differences are telling. Between 2007 and 2011, there was only a modest increase in 
the rate of entrepreneurial interest in the treatment group compared to a significant 

Table 3   Comparison of EI across groups over time

* significant at 5%; **significant at 1%

Year Total observations A: share 
with EI (%)

Total observations B: share 
with EI (%)

A–B (z-score)

2007 (T = 0) 1,012 91.6 737 85.8 5.8**
2011 (T = 1) 1,806 93.7 1,935 73.1 20.6**
2016 (T = 2) 1,624 91.4 1,653 93.6 − 2.2*
2021 (T = 3) 2,055 70.1 1,793 95.7 − 25.6**
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decline in the control group. By 2016, a decline which continued until 2021 had 
begun in the treatment group where, compared to the control group, the interven-
tion had been in operation for much longer. Over the same period, entrepreneurial 
interest continued to increase in the control group, albeit by a much smaller margin 
between 2016 and 2021 compared to between 2011 and 2016. These figures sug-
gest two things: one, the rate of entrepreneurial interest among the undergraduates 
declined significantly in the absence of the intervention; two, the longer the inter-
vention had been in place, the less effect it seems to have on entrepreneurial interest 
among student cohorts.

These dynamics are more obvious when we combine the intertemporal differ-
ences within and between groups (last column in Table  3). In the pre-treatment 
period (year 2007), entrepreneurial interest in the treated sample was approximately 
6 percentage points more than in the untreated sample. In 2011, four years post-
treatment, the rate in the treated sample exceeded that in the untreated sample by 
about 21 percentage points, nearly four times the difference in the pre-treatment 
period. This clearly suggests that universities which offered the compulsory entre-
preneurship education intervention generated a higher interest in self-employment 
among their students. This proximate effect was earlier reported in Olofinyehun et al 
(2018). However, by 2016, nine years since the onset of the intervention, the rate of 
entrepreneurial interest in the treated sample trailed the rate in the untreated sample 
by about 2 percentage points. This deficit increased to nearly 26 percentage points in 
2021, fourteen years after the onset of the intervention. The implication of this find-
ing is that the impact of the intervention is inconsistent over time. Not only does it 
seem unable to replicate its impact in repeated student cohorts, but the impact also 

Table 4   Impact of entrepreneurial education on students’ entrepreneurial interest

Clustered standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01

(1) (2) (3)
Baseline model Full model (clustered 

SE)
Full model 
(fixed 
effects)

Treatment (D) 0.594** 0.378* − 0.133
(0.242) (0.224) (0.175)

2011*Treatment (D*T1) 1.102* 0.988** 0.944***

(0.569) (0.404) (0.206)
2016*Treatment (D*T2) − 0.906*** − 0.700** − 0.842***

(0.304) (0.280) (0.212)
2021*Treatment (D*T3) − 2.845*** − 2.509*** − 2.735***

(0.824) (0.708) (0.208)
Control variables No Yes Yes
University fixed effects No No Yes
Number of obs 12,615 12,615 12,615
Log likelihood − 4584.212 − 4252.936 − 4172.697
Pseudo-R-sq 0.101 0.166 0.181
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altogether seems to reduce progressively over time. In the next section, we examine 
these findings in a multivariate setting.

Estimation results and robustness checks

The results of estimating Eq.  (2) are contained in Table  4. Model 1 contains the 
results of the baseline estimation including no control variables. Relative to the 2007 
levels, the rate of interest in entrepreneurship was significantly higher in the treated 
than untreated sample in 2011 because of the intervention. This suggests that in 
comparison with the student cohort that was not exposed to the entrepreneurship 
course, entrepreneurship interest was higher in the cohort of students who took the 
course. In particular, the odds of entrepreneurial interest by a student is at least 3 
times (that is, e1.102 ) as high if the student has been exposed to the compulsory entre-
preneurship course compared to if they had not. In 2016, however, entrepreneurial 
interest in the treated sample was below that in the untreated sample. The coefficient 
of –0.906 indicates that the odds of entrepreneurial interest by a student in the inter-
vention group is now only 0.4 times (that is, e−0.906 ) that of a student in the control 
group. The decline was even greater by 2021, the odds now being only 0.06 times 
(that is, e−2.845 ) that of a student in the control group.

It must be noted that by 2016, all universities in the sample had introduced the 
entrepreneurship course (mostly after 2011). Thus, the comparison being made by 
2021 is premised on the fact that the treated sample had introduced the policy much 
earlier (by or before 2007). In other words, this result shows that despite its strong 
instantaneous effect four years after its commencement, the course became less 
effective in the medium (nine years) and long term (13 years after commencement). 
The result remains robust even when we control for several social, demographic, 
academic and familial factors (Model 2). The direct implication of this result is 
that the entrepreneurship education intervention fails to consistently deliver the 

Fig. 3   Predicted probability of entrepreneurial interest over time in treated and untreated samples
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expected impact even if it starts out as impactful. This pattern is illustrated in Fig. 3 
which plots the predicted probability of entrepreneurial interest over time across 
the treatment and control groups. To further check the robustness of the results, we 
performed an alternative estimation in which we included university fixed effects 
instead of clustered standard errors. The results (Model 3) are remarkably similar to 
our baseline and main estimates in terms of both the magnitude, direction and sig-
nificance of the effects.

We can infer from the above findings that the intervention has instantaneous but 
inconsistent impact. Yet, the impact on individual students will be more evidenced 
if we can track an undergraduate in two parallel scenarios, with all factors remaining 
identical except for one: in one scenario, they attend a university where they receive 
compulsory entrepreneurship education, while in the other, they do not. This is anal-
ogous to a medical trial scenario, where the effectiveness of a new drug is evaluated 
by forming a treatment group and a control group. Following this line of reason-
ing, we establish two distinct groups to conduct a matched pair experimental design. 
Specifically, within our sample in each year, we identify pairs of undergraduates 
who possess similar individual characteristics in terms of the same control variables 
applied in the regression estimation. The sole discrepancy lies in the fact that only 
one of the two undergraduates attends a university with compulsory entrepreneur-
ship education (the intervention or treatment). To create these pairs, we employ pro-
pensity score matching as described in Caliendo and Kopeinig (2008) and widely 
applied in previous studies (e.g. Buffart et al., 2020; Li et al., 2023). Subsequently, 
we proceed to evaluate whether this has an observable effect by comparing (level of) 
entrepreneurial interest within each group. Across all years, the matched pairs are 
near-perfect replicas (Fig. 4 in Appendix). The results obtained from comparing the 
matched pairs (Table 5) are consistent with the earlier regression results. Average 
treatment effect on the treated increased from 2007 to 2011 but fell progressively 
afterwards until the treatment group lagged the control in terms of entrepreneurial 
interest.

Discussion and conclusion

The aim of the study was to evaluate the long-term impact of an entrepreneurship 
education intervention in Nigeria, with a view to establishing the consistency or oth-
erwise of the impact. Starting with a new typification of impacts, we implemented 

Table 5   Treatment effect of entrepreneurial education on interest in entrepreneurship

Year Observations (% treated) ATET SE z p-value

2007 1749 (57.86) 0.044 0.017 2.62 0.009
2011 3741 (48.28) 0.141 0.019 7.49 0.00
2016 3277 (49.56) 0.013 0.015 0.89 0.375
2021 3848 (53.40) − 0.235 0.015 − 15.19 0.00
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a DiD estimation using pooled cross-sectional data on over 12,000 undergraduates 
covering the period from 2007 to 2021. Consistent with earlier studies like Ripollés 
and Blesa, (2023), Bergmann et al. (2018), Siyanbola et al (2012) and Oosterbeek 
et  al (2010), we find a strong positive impact of the entrepreneurship education 
intervention. Our study extends the literature by also highlighting the inconsist-
ent impact of the intervention over time. In particular, we found that the longer the 
intervention lasted, the less effect it had. This means that the policy could not keep 
making students more interested in entrepreneurship, even if everything else stayed 
the same. But if policymakers want to reduce youth unemployment and achieve and 
drive long-term social change, they need to make sure that policies like this one do 
what they are supposed to do.

Why the policy had instantaneous but inconsistent impact may be related to 
factors both internal and external to the universities offering the entrepreneurship 
training. Our data does not include university-based and other relevant variables 
to empirically explore transmission mechanisms, but we can provide some direc-
tion based on our reading of the literature and first-hand knowledge of the context. 
In several instances, the universities utilised their best and experienced lecturers at 
the early stages of implementing the interventions. As hands changed, the quality 
of delivery and consequently the impact of the policy reduced. Similarly, as with 
most new interventions, the general excitement that came with the new policy, lead-
ing to an overall entrepreneurial culture in the universities, might have waned over 
time, pulling down with it the impact of the policy. These explanations are plausible 
considering that entrepreneurship training does not operate in isolation; as Valencia-
Arias et al. (2021) argued, an entrepreneurial culture impacts on the university envi-
ronment which in turn impacts on entrepreneurship training. It would be desirable to 
conduct an additional survey that includes university-related variables to empirically 
explore these plausible explanations. Notwithstanding, our findings suggest that the 
relevant stakeholders, especially university-level authorities need to institute deliber-
ate policy learning or policy innovations such as maintaining high-quality but adap-
tive curricula and delivery systems, creating other interventions additional to the 
entrepreneurship course, linking the curriculum to entrepreneurship practice, and 
differentiating the curriculum to match students’ pre-course profiles.

Adapting the entrepreneurship training curriculum to students’ profiles is particu-
larly desirable because context matters in designing entrepreneurship education for 
impact. What works for one group of students may not work for another (Maresch 
et al., 2016; Núñez and Morales-Alonso, 2024). In our empirical setting, an adaptive 
curriculum would ensure that the training elicits interest in those who do not have 
it already, as well as strengthen the interest in those who already have it. Doing this 
effectively will require pre-profiling students to establish their entrepreneurial inten-
tion at the point of entry into higher education (Ndofirepi, 2020; van Ewijk et al., 
2023). Apart from ensuring that the subsequent education aligns with the varied 
needs of the students, it also enhances the chances of realising both the alignment 
and sorting effects of entrepreneurship education as we highlighted in Section “The-
oretical background” (Fretschner & Lampe, 2019). In addition, we suggest making 
the training more practical than theoretical. The concept of experiential entrepre-
neurship education has grown apace in literature (Morland et  al., 2021; Kuratko, 
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2005). Entrepreneurship training is experiential when it engages the learners, and 
it is directive and reflective, allowing the learners to explore their personal and 
all-round development through action (Morland et  al., 2021; Boström and Lassen 
2006). Ways of doing this include utilising lecturers who are practicing entrepre-
neurs themselves, who in addition to teaching will be able to mentor the students. 
Providing empowerment in form of competitive seed grants to students who display 
personal commitment to the training and excel afterwards is another policy innova-
tion that has proven effective in generating impacts (Klinger & Schündeln, 2011; 
Berge et al., 2015). The possibility of securing such a grant at the end of the training 
can make all the difference.

Apart from adding to several strands of the literature, this study points to some 
issues for future research. First, the high rate of entrepreneurial interest observed has 
been reported in previous studies. Such high rates are believed to represent a large 
pool of potential entrepreneurs (Olofinyehun et  al., 2018). Siyanbola et  al (2012) 
argued that youth entrepreneurship policies should focus on sustaining this high 
level of interest among young people and ultimately facilitate business start-ups. 
An additional empirical contribution of our study is that similar to Oosterbeek et al 
(2010) in the Netherlands, it is the first rigorous impact evaluation of the nationwide 
entrepreneurship education intervention in Nigeria, a typical developing country. 
However, the internal validity comes at a cost: the lack of external validity since we 
analyse the programme in only a few schools. In this sense, an important implication 
of our study is that more similar impact evaluations should be conducted in col-
laboration with implementing universities to explore random allocation of students 
across treatment and control groups.

Finally, from a theoretical standpoint, this study adds the knowledge that short-
term evaluations are by no means sufficient in policy evaluation and review. In so 
doing, the study overcomes a major limitation in entrepreneurship research, that is, 
the use of short-term data that fail to control for between-group differences (Rip-
ollés & Blesa, 2023). Although the vast majority of impact evaluations rely on a 
single baseline and single follow-up survey, our finding that the effect of the entre-
preneurship education intervention is not consistent in the long term provides the 
basis for us to argue that short-term evaluations are insufficient in policy evaluation 
and review. Repeated evaluations are necessary. The argument here complements 
the case made in McKenzie (2012) for repeated, long-term measurement of out-
comes in impact evaluations. Indeed, the literature on entrepreneurship policy and, 
more broadly, development, will benefit from a distinction between different levels 
of impact, as well as from more focus on longer-term impacts of entrepreneurship 
interventions. Finally, studies that use multidimensional measures of entrepreneurial 
intention instead of the single item in this study could yield additional insight on the 
link between entrepreneurial education and youth entrepreneurship behaviour.

Appendix 1

See Fig. 4 and Table 6.
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