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Abstract

Promotion of entrepreneurial skills among the population is often considered as an adequate policy
to enhance job creation and economic growth. However, neither the definition of entrepreneurial
skills, nor the costs and benefits of such a policy are clear. In this paper, we study which
competencies enhance the likelihood of self-employment in Spain. Moreover, we analyze if they
bring benefits outside self-employment. In particular, we investigate whether they are rewarded in
wage employment. We use a sample of higher education graduates from the year 2000 interviewed
in 2005 within the REFLEX survey. Results reveal that alertness to new opportunities, ability to work
under pressure, ability to mobilize others and knowledge of other fields are the competencies that
enhance self-employment in Spain. Yet, these skills are not rewarded in a salaried job. Therefore,
benefits of policies fostering entrepreneurial skills do not extend to wage employment.
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1. Introduction

Entrepreneurship has been continuously attracting all the more attention from both political elites
(European Commission, 2009, European Commission, 2013) as well as the scientific community
(Kuratko, 2005, Praag and Versloot, 2007, van Der Sluis et al., 2008). It gained interest in the context
of the current economic crisis as it is commonly considered a motor of innovation and economic

growth (Carlsson et al., 2009, Grossmann, 2009, lyigun and Owen, 1999). Consequently, there is

general support for those policies directed to enhance the entrepreneurial competencies of the
population.! In this respect, entrepreneurial competencies have been added to the curricula of
several studies, from secondary education to university studies (Martin et al., 2013). However,

within the literature on entrepreneurship it is not clear what entrepreneurship education should
embrace (Béchard and Grégoire, 2005, Fiet, 2001, Haase and Lautenschldger, 2011, O'Connor, 2013),
neither whether it has a positive effect on entrepreneurial activity. While some evidence points

towards an increase in entrepreneurial success due to entrepreneurship education (Martin et al.

2013), other studies find a null or negative relationship (von Graevenitz et al., 2010, Oosterbeek et
al., 2010).
The objective of this paper is twofold. First, we want to identify which competencies are positively

correlated with self-employment in Spain. This information should help in the design of
entrepreneurship education. Second, we study whether these competencies are rewarded in wage
employment. Although a general definition of entrepreneurship includes other than business
founders and self-employed individuals, the literature has mostly considered entrepreneurship
within the context of self-employment. We contribute to this literature by extending the analysis to
wage employment.? If entrepreneurial competencies were rewarded in wage employment, the
benefits of policies promoting them would go beyond their intended effects on self-employment. In
contrast, if we find a non-positive effect on employees’ wage, their potential benefits might have
been over-estimated given that self-employment represents only a small proportion of the
population.

Most papers on entrepreneurship agree that the core of entrepreneurial skills is the ability to create
or recognize opportunities. There are different theories trying to discern how this process works.
The most commonly accepted version is based on Kirzner’s theory of alertness to new opportunities
(Kirzner, 1973). Some authors argue that differences in alertness to new opportunities are the result
of having different schema and pattern recognition (Baron and Ensley, 2006, Baron, 2004, Valliere,

2013). Gaglio (2004), instead, emphasizes the role of mental simulation and counter-factual thinking

to develop opportunity alertness. Alertness proposed initially by Kirzner has been extended to
creativity and self-consciousness (Kirzner, 1999 p. 12).

We use the REFLEX survey data. It includes self-reported information on 19 competencies, which
range from alertness to new opportunities and ability to use time efficiently to ability to negotiate
effectively or to write reports, among others. Three of these competencies can be linked to the
entrepreneurial skills described in the literature. The level of competency on ‘alertness to new
opportunities’ directly measures entrepreneurial skills as proposed by Kirzner (1973). The
competency on ‘ability to come up with new ideas and solutions’ can be related to creativity

1 A competency is defined as the knowledge, skills, attitudes, values, and behaviors that people need to
perform successfully a particular activity or task (Morris et al., 2013)
2 A growing body of literature on corporate entrepreneurship, entrepreneurial employees and
intrapreneurship is studying those employees that are key players in the development of new business
activities within their firm (Sharma and Chrisman, 1999, Pinchot, 1985, Martiarena, 2013). We differ from this
literature in that we consider the role of entrepreneurial skills for the average worker of the organization.
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(Kirzner, 1999). Finally, the competency ‘willingness to question your own and others’ ideas’ might
reflect the counterfactual thinking emphasized by Gaglio (2004).
We estimate a Heckman selection model with wages in a salaried job as the main dependent

variable and working in wage employment versus self-employment as the selection equation.
Results reveal which competencies increase the likelihood of self-employment and which
competencies are rewarded in wage employment when controlling for selection into such jobs.

Our study is related to two research fields: entrepreneurship and labor economics. Within the
entrepreneurship literature, some papers study the decision to become an entrepreneur
(Blanchflower and Oswald, 1998, Lazear, 2005, Poschke, 2013, Hartog et al., 2010, Arenius and
Minniti, 2005, Doms et al., 2010). The external environment (resources and political and market

forces) and individual characteristics (ability, risk-aversion, opportunity recognition, ...) often
influence the decision to become self-employed (Shane et al., 2003). Other papers study the
earnings differentials between self-employment and wage employment (Hamilton, 2000, Hyytinen

et al., 2013). Non-pecuniary rewards to self-employment are often necessary to explain the lower
initial earnings and lower earnings growth in self-employment. Within the labor economic literature,
many papers study returns to skills (Garcia-Aracil and Van der Velden, 2008, Mora et al., 2006,
Heijke et al., 2003). All those papers coincide that skills which Heckman labels as “soft skills”

(Heckman and Kautz, 2012) increase the individual productivity and, thus, wages. Drawing from the

definitions of the entrepreneurial skills and considering them as part of productive human capital
and, therefore increasing wages, we contribute with the present paper to both literatures. We
expect to find that the entrepreneurial skills not only serve as a predictor of self-employment but
also we want to see whether they are productive in a salaried job.

The paper is structured as follows. In the next section, we review the literature on entrepreneurial
skills and returns to entrepreneurship. Then, we present the data and econometric methods
employed in our analysis. Section 4 presents and discusses the results. In section 5, we conclude and
derive some policy implications.

2. Literature review

The literature on entrepreneurship education and skills has grown rapidly during the last two
decades. However, there is still little agreement on what entrepreneurial skills should mean. In the
core of entrepreneurial skills, there is the ability to create or recognize opportunities. This is based
on Kirzner’s theory of alertness to new opportunities (Kirzner, 1973). A wider definition includes also
the ability to evaluate these opportunities (Tang et al., 2012, Ardichvili et al., 2003).

There are different theories trying to discern how the process of opportunity recognition works.
Personality traits such as creativity and optimism, counter-factual thinking, prior knowledge,
cognitive ability, social networks and passion are some of the factors that have been associated to
entrepreneurial alertness (Gaglio, 2004, Granovetter, 1973, Arenius and Clercq, 2005, Cardon et al.,

2013, Shane et al., 2003). Other authors talk about the importance of different mental schema and

pattern recognition in explaining opportunity recognition (Baron and Ensley, 2006, Baron, 2004,
Valliere, 2013). According to them, individuals analyze reality via schemas. The richness of these
schemas, the way to associate them to events and the sensitivity to changes determine the
likelihood to identify new opportunities.

Basing on the human capital theory (Becker, 1993), we propose entrepreneurial skills to be
considered part of the human capital stock. Therefore, we expect university graduates to receive a
wage premium to entrepreneurial skills aside from their standard human capital components, such
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as education, or labor market experience (Hanushek and Zhang, 2009, Heckman et al., 2003, Mincer,
1974).
To our best knowledge, there is no research on the returns to entrepreneurial skills in wage

employment. Thus far, returns to entrepreneurship have been studied only as returns to self-
employment. Typically, studies in this strand compare wages of entrepreneurs to wages of
employees in Europe and the U.S. establishing that, controlling for human capital, entrepreneurs
earn on average less than employees and their wage growth curves are flatter in Europe, whilst the
converse was found true for the U.S. (van der Sluis and van Praag, 2004, van Der Sluis et al., 2008).

Martinez et al. (2007) provide a descriptive analysis of higher education graduates’ wages when in

salaried employment, and compare them to wages of self-employed. In their study, entrepreneurs
with university degree have higher incomes and more satisfaction from their jobs, even though they
work longer hours than the employee graduates do. Finally, in a similar vein, Hamilton (2000) finds

non-pecuniary returns to self-employment.

Aside from the entrepreneurship literature, our research is also close to the empirical labor
economics of skills. Various papers from education economics and labor economics have
demonstrated that skills in general enhance workers’ productivity, thus leading to higher wages
(Heijke et al., 2003, Teijeiro et al., 2013). However, there is not yet a clear classification of skills as of

now. As Teijeiro et al. (2013) note, the definition of skills used by each researcher depends mostly on

data availability. Moreover, according to Biesma et al. (2007), as long as there is no common data

collection framework, there will be no agreement on which skills are more important in the labor
market. So far, most studies on returns to skills (either through wages, higher job satisfaction or
higher on-the-job training possibilities) come mostly from small scale data projects (Allen and
Velden, 2001, Allen and Van der Velden, 2009, Garcia-Aracil et al., 2004, Garcia-Aracil, 2009, Garcia-
Aracil and Van der Velden, 2008, Mora et al., 2006). All this research clearly demonstrates that skills
and, particularly what Heckman considers as “soft skills” (Heckman and Kautz, 2012), bring positive

and significant returns in the labor market. Using CHEERS data (Career after Higher Education — A
European Research Survey), Garcia-Aracil et al. (2004), for instance, show that what they call

“participative” skills - which entail among others decision-making ability, assertiveness, and personal
involvement - are the most rewarded in the European labor market. In another paper, also based on
the CHEERS data, Garcia-Aracil and Van der Velden (2008) show that it is the jobs with higher
“participative and methodological competency requirements” that pay higher wages to those who

possess high levels of these skills. None of these skills, however, could be directly linked to the
entrepreneurial skills described before. The REFLEX project includes a wider set of skills, some of
them directly linked to the definition proposed by Kirzner (1999), thus permitting more direct
analysis on the entrepreneurial skills.

Finally, our research is related to the literature on corporate entrepreneurship (also known as
intrapreneurship or entrepreneurial employees). Corporate entrepreneurship refers to the firm’s
strategy of being closely attentive to entrepreneurial opportunities and involves the different level
managers of the firm. Kuratko and Audretsch (2013) provide a review of this literature. They

distinguish two domains of corporate entrepreneurship: corporate venturing and strategic
entrepreneurship. The former is about creating new businesses within the corporation, while the
latter domain attempts to strengthen the competitive advantage of the existing businesses in the
corporation. Unlike this literature, we do not focus on the effect of entrepreneurial activity within
the corporation on its innovation performance; rather, we study the effect of worker’s



entrepreneurial skills on wages. Our focus is, therefore, the average returns of entrepreneurial skills
in wage employment.

3. Data and methodology

Data

We use the REFLEX data (Research into Employment and professional FLEXibility), a survey of
tertiary graduates from the year 2000 that were interviewed five years later. It covers 15 countries
and collects information on individual characteristics, first and current job, as well as tertiary-level
study program characteristics. Moreover, individuals report measures of 19 individual competencies
and their correspondent job requirement level .3

We choose Spain in our analysis because it has a large sample size. The response rate was 22%,
which corresponds to 3,912 respondents (Allen and Van der Velden, 2009). We exclude those

individuals above 45 years old, those working 20 or fewer hours weekly and those with more than 72
months of experience. The final sample size is 2123 individuals, of whom 1973 are in wage
employment (93%) and 150 are self-employed (7%).*

Table 1 reports the 19 competencies that are included in the survey. Respondents are asked how
much each competency is required in their current job and which is their own level of competency.
These self-reported measures are evaluated in a 7-level Likert scale (1-very low, 7-very high).

Table 1. Competencies

List of competencies asked in REFLEX.

Mastery of your own field or discipline.

Knowledge of other fields or disciplines.

Analytical thinking.

Ability to rapidly acquire new knowledge.

Ability to negotiate effectively.

Ability to perform well under pressure.

Alertness to new opportunities.

Ability to coordinate activities.

Ability to use time efficiently.

Ability to work productively with others.

Ability to mobilize the capacities of others.

Ability to make your meaning clear to others.
Ability to assert your authority.

Ability to use computers and the internet.

Ability to come up with new ideas and solutions.
Willingness to question your own and others’ ideas.
Ability to present products, ideas or reports to an audience.
Ability to write reports, memos or documents.
Ability to write and speak in a foreign language.

3 A full description of the survey is provided in the report by Allen and Van der Velden (2009). More

information is also available in http://www.reflexproject.org.

4 The percentage of self-employed individuals in a comparable sample computed from the EPA survey 2005 is
around 8%.
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We want to disentangle which competencies affect the decision between self-employment and
wage employment and whether they are rewarded in wage employment.

The rest of explanatory variables used in the study include gender, age, field of study, grade in
secondary education, whether the study program gives access to doctorate studies, and experience.
Moreover, since the level of competencies is asked five years after graduation and could be
endogenous to the type of current job, some specifications include additional job controls for those
in wage employment. These are the required level of competency in the job, firm size, public/private
sector and permanency of the contract. We provide descriptive statistics of all the variables in Table
2.

From Table 2 we observe that there are relatively more women in wage employment than in self-
employment. Moreover, Engineering is the field of study most widely represented within self-
employment, while Social Sciences are more common in wage employment. As for parental
education, the average education level of the father is higher in the self-employed sample.
Concerning competencies, self-employed individuals report on average a higher level of all of them
except for the ability to work with others and the ability to use computers. This is true with respect
to both, the own level of competencies and the job requirement level. The largest differences across
the two samples with respect to the own level of competency are in alertness to opportunities,
ability to work under pressure and ability to negotiate. The largest differences with respect to the
required level of competencies occur in alertness to opportunities, ability to negotiate and mastery
of own field, by order of importance.

Methodology
We estimate a Heckman selection model. The system of equations to estimate is the following:

Vi =%f e

Y2 =%, +52,
where yf is the latent variable that determines whether the individual will choose wage
employment or self-employment, y; is the wage in a salaried job, which is only observed when
y1*>0, and ¢ and g, are the error terms, assumed jointly normally distributed and

homoscedastic, with var(g,) =1, var(s,) = o and corr(e,&,)=p.

Individuals choose wage employment when the utility of such a choice is larger than the utility of
self-employment.

y; = u(wage employment) —u(self —employment) .
We do not observe utilities, but whether they decided to be self-employed or in wage employment.
The observed variable is then

lify, >0
0ify, <0

We use father’s education as the exclusion restriction. Parental education represents the level of

Y1

financial and other help that the individual might get from the family to engage in self-employment.
Moreover, we argue that parental education does not have a direct effect on wage, but rather
through education. Therefore, we consider it a good exclusion restriction for our analysis.

The likelihood function for this model is



n
L=TT{Pr(ys <O} ™ { (v | i > O)xPr(y; > 0)}™.

i=1
We estimate different specifications. In all of them, the explanatory variable of interest is the own
level of competency. The results from these estimations allow us to identify correlations. To argue
causality we would need to have exogeneity between competencies and employment type as well as
with wages. However, information on competencies, employment type and wages was all asked at
the same point in time. The own level of competencies might therefore be influenced by the job
characteristics of the individual. Unfortunately, given the data we have, the only choice to lessen this
endogeneity problem is to add job characteristics as controls. Therefore, we add the required level
of competency and other job characteristics in some specifications.

4. Results

As mentioned in the previous section, we estimate a Heckman selection model where the logarithm
of gross hourly wage is the dependent variable in the main equation and whether individuals are
employed in wage employment is the selection variable.

Table 3 summarizes the main results of the basic specification. In each equation we include the own
level of one competency in both, main and selection equations. All equations control for gender,
age, field of study, grade in secondary education, whether the study program gives access to
doctorate studies and experience. Father’s education is the exclusion restriction in the selection
equation. Only three competencies have a significantly negative coefficient in the selection
equation: alertness to opportunities, ability to work under pressure and knowledge of other fields.
These three competencies are therefore associated to a higher likelihood to become self-employed
(lower likelihood of wage employment). In contrast, the ability to work with others has a positive
and significant coefficient, indicating that this ability tends to increase the probability to choose
wage employment. Alertness to opportunities is the competency more directly linked to
entrepreneurial skills in the entrepreneurship literature. The two other competencies closer to
entrepreneurship - ability to come up with ideas (creativity) and willingness to question them
(counterfactual thinking) - do not seem to affect the decision to become self-employed.

While few competencies appear relevant for the decision to become self-employed, many of them
are rewarded in wage employment. This is the case for analytical thinking, ability to work with
others, ability to assert authority, ability to come up with ideas and solutions, willingness to question
ideas, ability to present to an audience, and ability to speak a foreign language. The most rewarded
is analytical thinking.

It is important to notice, however, that the competencies that increase the likelihood of self-
employment (alertness to opportunities, ability to work under pressure and knowledge of other
fields) are not rewarded in wage employment. This suggests that the benefits of those policies
promoting them come uniquely from the increase in self-employment and possibly its effect on self-
employment quality. They do not seem to increase productivity in wage employment.

The report of the own level of competencies, however, might be strongly influenced by the type of
job of the individual. It is therefore important to control for job characteristics. In Table 4 we
introduce in the main equation the job requirement level of each competency together with the
own level reported. Results on the selection into wage employment do not change. However, the
positive effects on wages of all competencies - except analytical thinking - disappear. Results reveal
that the wage level is determined by the requirement level of each competency. Only analytical
thinking retains positive returns when controlling for requirement level. Moreover, the own level of
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ability to coordinate activities, use time efficiently, mobilize the capacities of the others and write
reports show negative returns.

Table 5 adds some other job characteristics, such as whether it is in the public sector, whether the
contract is permanent and the firm size. Now, the ability to coordinate activities joins the
competencies that increase the likelihood of self-employment, although at the 10% significance level
only. None of these entrepreneurial competencies, though, is rewarded in wage employment.

The rest of the variables affect the dependent variables as expected. Table 6 reports the complete
results for the case of alertness to new opportunities. The coefficients of the rest of the variables
remain similar when other competencies are included. Female graduates earn on average less than
male graduates. Those that studied a program with direct access to doctorate and those with a
higher grade in secondary education earn higher wages. Experience is also rewarded in wage
employment. Engineering and Education are the fields of study with a higher return. Public sector
pays on average higher wages than the private sector. Those workers with a permanent contract
earn more, as well as those working in larger firms.

Concerning the probability to become self-employed, Services, Engineering, Agriculture, Humanities
and Health are the fields of study with a larger fraction of graduates who became self-employed. As
expected, having a father with tertiary education increases significantly the probability to become
self-employed.

Finally, we estimate the Heckman selection model with all the competencies included
simultaneously. Results are presented in Table 7. The main results remain the same. Analytical
thinking and ability to assert authority are rewarded in wage employment, even when controlling for
job characteristics (estimation (3)). Alertness to opportunities, ability to work under pressure, ability
to mobilize others and knowledge of other fields are related to a larger probability to become self-
employed. Moreover, these competencies are not rewarded in wage employment. In contrast, the
ability to work with others increases the probability to be in wage employment and it is rewarded in
this type of job.

5. Conclusions

This paper identifies and estimates the effect of entrepreneurial competencies on wages for higher
education graduates in Spain. We employ a sample of university graduates from the REFLEX survey,
who graduated in the year 2000 and were interviewed five years later.

Alertness to new opportunities, ability to work under pressure, ability to mobilize others and
knowledge of other fields are the competencies that increase the probability of self-employment in
Spain. In contrast, the ability to mobilize others increases the likelihood to be in wage employment.
We find that the competencies that increase self-employment are not rewarded in wage
employment. Therefore, our results suggest that policies promoting entrepreneurial skills of
individuals do not have additional benefits outside self-employment.

This work has two main policy implications. On the one hand, we identify which competencies
should be included in entrepreneurship education in Spain: alertness to new opportunities, ability to
work under pressure, ability to mobilize others and knowledge of other fields. On the other hand, we
find that these competencies are not rewarded in wage employment, so the benefits of policies
promoting entrepreneurial education remain within self-employment activity only. This should be
taken into account when deciding upon policies fostering entrepreneurship.
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Table 2. Descriptive statistics.

Self-employed | Wage employment Competencies (Own Level): Competencies (Required Level):
variable mean sd mean sd Self-employed | Wage employment | Self-employed | Wage employment
Female 0,553 0,499 0,633 0,482 Competency mean sd mean sd mean sd mean sd
Long program* 0,727 0,447 0,696 0,460 Mastery of own field 5,287 0,979 5,187 1,071 5,633 1,297 5,156 1,488
Grade secondary education 2,940 0,943 2,903 0,945 Knowledge other fields 4,547 1,156 4,346 1,224 4,367 1,534 4,125 1,537
Father's education 1,907 0,877 1,732 0,831 Analytical thinking 5,173 1,241 5,060 1,223 5,080 1,459 4,759 1,527
log(hourly wage) . . 2,151 0,377 Ability to learn 5,793 0,964 5,723 1,032 5,393 1,361 5,224 1,422
Public sector . . 0,323 0,468 Ability to negotiate 4,747 1,227 4,492 1,474 5,073 1,723 4,506 1,859
Permanent contract . . 0,615 0,487 Ability to work under pressure 5,733 1,121 5,411 1,277 5,727 1,236 5,366 1,534
Medium firm size . . 0,190 0,392 Alertness to opportunities 5,087 1,215 4,682 1,334 4,927 1,498 4,340 1,739
Large firm . . 0,532 0,499 Ability to coordinate 5,567 1,167 5,379 1,215 5,520 1,403 5,197 1,525
Months of experience . . 50,007 15,036 Ability to use time efficiently 5,587 1,171 5,490 1,165 5,813 1,195 5,555 1,352
Field of study Ability to work with others 5,547 1,288 5,809 1,171 5,340 1,621 5,473 1,560
Education 0,080 0,272 0,108 0,311 Ability to mobilize others 5,013 1,290 4,747 1,322 4,940 1,610 4,703 1,709
Humanities and arts 0,093 0,292 0,064 0,245 Ability to make meaning clear 5,553 1,156 5,484 1,124 5,773 1,124 5,619 1,334
Social Sciences 0,207 0,406 0,349 0,477 Ability to assert authority 4,893 1,249 4,702 1,378 5,193 1,491 4,761 1,733
Science & Maths 0,080 0,272 | 0,148 0,355 Ability to use computers 5547 1,196 | 5,640 1,236 | 5,133 1,464 | 5,256 1,509
Engineering 0,307 0,463 0,154 0,361 Ability to come up with ideas 5,480 1,028 5,288 1,142 55520 1,230 5,166 1,467
Agriculture & Vet 0,067 0,250 | 0,041 0,198 Willingness to question ideas 5327 1,245 | 5,287 1,206 | 5,113 1,421 | 4,717 1,562
Health and welfare 0,147 0,355 | 0,130 0,337 Ability to present 4,827 1,473 | 4,739 1,540 | 4,900 1,775 | 4,624 1,830
Services 0,020 0,140 | 0,006 0,078 Ability to write 5493 1,140 | 5,417 1,260 | 5,480 1,482 | 5,086 1,666
Observations 150 1973 Foreign language 3,953 1,789 3,841 1,844 3,360 1,933 3,369 2,072

* dummy indicating whether studies provide direct access to doctorate.
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Table 3. Heckman selection model, basic model.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Mastery Knowledge Analytical Ability Ability Work Alertness Ability Ability Ability
own field other fields thinking to learn to negotiate under to opportunities to coordinate to use time to work w/
Log(wage) pressure efficiently others
Own level 0.013 0.010 0.040%** 0.005 0.007 0.002 0.004 0.011 -0.010 0.017%**
(0.008) (0.007) (0.007) (0.008) (0.006) (0.007) (0.007) (0.007) (0.008) (0.007)
Selection into wage employment
Own level -0.010 -0.054* -0.005 -0.025 -0.041 -0.066** -0.107*** -0.048 -0.037 0.072%**
(0.037) (0.032) (0.032) (0.037) (0.028) (0.032) (0.031) (0.032) (0.033) (0.029)
Observations 2123 2123 2123 2123 2123 2123 2123 2123 2123 2123
Censored obs. 150 150 150 150 150 150 150 150 150 150
Sigma .39 .39 .387 .39 .389 .389 391 .389 .39 .39
Rho .888 .891 .896 .889 .886 .88 .909 .888 .889 .889
Lambda .346 347 .347 .347 .345 .342 .356 .346 347 .346
(11) (12) (13) (14) (15) (16) (17) (18) (19)
Ability Ability Ability Ability Ability Willingness Ability Ability to Foreign
to mobilize to make to assert to use tocomeup  to question to present write reports language
Log(wage) meaning authority computers w/ idea ideas
Own level 0.009 0.011 0.027*** -0.001 0.014* 0.019*** 0.016*** 0.004 0.009*
(0.007) (0.008) (0.006) (0.007) (0.008) (0.007) (0.006) (0.007) (0.005)
Selection into wage employment
Own level -0.031 0.008 -0.005 0.007 -0.034 0.009 -0.019 0.013 0.010
(0.029) (0.034) (0.029) (0.033) (0.035) (0.032) (0.027) (0.032) (0.023)
Observations 2123 2123 2123 2123 2123 2123 2123 2123 2123
Censored Obs. 150 150 150 150 150 150 150 150 150
Sigma .39 .39 .387 .39 .389 .39 .386 .39 .39
Rho .887 .888 .884 .888 .883 .89 -.834 .889 .889
Lambda .345 .346 .342 .346 .343 .347 -.322 347 347

* p<0.10, ** p<0.05, *** p<0.01

Controls included in main and selection equations: Female, Age, Long program, Grade Secondary education, Fields of study, Experience.
Controls included in selection equation only: Father’s education (secondary and tertiary education dummies).
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Table 4. Heckman selection model, with required level of competency included.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Mastery Knowledge Analytical Ability Ability Work Alertness Ability Ability Ability
own field other fields thinking to learn to negotiate under to to to use time to work w/
Log(wage) pressure opportunities coordinate efficiently others
Required level 0.037%** 0.021%** 0.034%** 0.024%** 0.025%** 0.008 0.013** 0.037%*** 0.031%** 0.023%**
(0.006) (0.006) (0.006) (0.006) (0.005) (0.006) (0.005) (0.006) (0.006) (0.006)
Own level -0.003 -0.001 0.017** -0.009 -0.009 -0.003 -0.004 -0.014* -0.023*** 0.003
(0.008) (0.008) (0.008) (0.009) (0.007) (0.008) (0.007) (0.008) (0.008) (0.008)
Selection into wage employment
Own level -0.008 -0.055* -0.004 -0.026 -0.040 -0.066** -0.107*** -0.051 -0.034 0.072**
(0.038) (0.033) (0.033) (0.037) (0.028) (0.032) (0.031) (0.033) (0.034) (0.030)
Observations 2123 2123 2123 2123 2123 2123 2123 2123 2123 2123
Censored Obs. 150 150 150 150 150 150 150 150 150 150
Sigma .381 .387 .383 .388 .387 .388 .39 .384 .386 .387
Rho .847 .879 .885 .888 .89 .877 .902 .872 .875 .879
Lambda .323 .34 .339 .345 .345 341 .352 .335 .338 .34
(11) (12) (23) (14) (15) (16) (17) (18) (29)
Ability Ability Ability Ability Ability Willingness Ability Ability to Foreign
to mobilize to make to assert to use to come up to question to present write reports language
Log(wage) meaning authority computers w/ idea ideas
Required level 0.034%** 0.049%** 0.037%** 0.000 0.034%** 0.030%*** 0.030%** 0.037%*** 0.016%**
(0.005) (0.007) (0.005) (0.006) (0.006) (0.006) (0.005) (0.006) (0.004)
Own level -0.013* -0.012 0.005 -0.001 -0.006 0.003 -0.006 -0.020*** 0.000
(0.007) (0.008) (0.007) (0.008) (0.008) (0.008) (0.007) (0.008) (0.006)
Selection into wage employment
Own level -0.034 0.013 -0.004 0.007 -0.032 0.011 0.020 0.015 0.009
(0.030) (0.034) (0.030) (0.033) (0.036) (0.033) (0.026) (0.033) (0.023)
Observations 2123 2123 2123 2123 2123 2123 2123 2123 2123
Censored Obs. 150 150 150 150 150 150 150 150 150
Sigma .385 .382 .38 .39 .384 .385 .384 .383 .388
Rho .881 .868 .866 .888 .869 .876 .868 .861 .886
Lambda .339 331 .329 .346 334 .337 .333 .33 .344

* p<0.10, ** p<0.05, *** p<0.01

Controls included in main and selection equations: Female, Age, Long program, Grade Secondary education, Fields of study, Experience.
Controls included in selection equation only: Father’s education (secondary and tertiary education dummies).
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Table 5. Heckman selection model, with job characteristics included.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Mastery Knowledge Analytical Ability Ability Work Alertness Ability Ability Ability
own field other fields thinking to learn to negotiate under to to to use time to work w/
Log(wage) pressure opportunities coordinate efficiently others
Required level 0.036%** 0.021%** 0.031%** 0.025%** 0.031%** 0.013** 0.021%** 0.037%** 0.034%** 0.019%**
(0.006) (0.006) (0.006) (0.006) (0.005) (0.006) (0.005) (0.006) (0.006) (0.006)
Own level -0.007 -0.004 0.012 -0.010 -0.007 -0.000 -0.006 -0.009 -0.022*** 0.004
(0.008) (0.007) (0.008) (0.009) (0.006) (0.008) (0.007) (0.008) (0.008) (0.008)
Selection into wage employment
Own level -0.017 -0.061* -0.002 -0.026 -0.049 -0.083** -0.110*** -0.069* -0.046 0.080**
(0.042) (0.035) (0.036) (0.042) (0.031) (0.036) (0.035) (0.036) (0.037) (0.034)
Observations 1969 1969 1969 1969 1969 1969 1969 1969 1969 1969
Censored Obs. 150 150 150 150 150 150 150 150 150 150
Sigma .336 .345 .342 .346 .341 .346 .345 .343 .347 .344
Rho .565 .692 .686 .707 .675 .687 .695 .706 .735 .663
Lambda .19 .239 .235 .245 .23 .238 .24 .243 .255 .228
(11) (12) (13) (14) (15) (16) (17) (18) (29)
Ability Ability Ability Ability Ability Willingness Ability Ability to Foreign
to mobilize to make to assert to use to come up to question to present write reports language
Log(wage) meaning authority computers w/ idea ideas
Required level 0.032%** 0.042%** 0.032%** 0.004 0.032%** 0.032%** 0.027%*** 0.033%** 0.014%**
(0.005) (0.006) (0.005) (0.006) (0.006) (0.005) (0.005) (0.006) (0.004)
Own level -0.012* -0.013* 0.003 -0.004 -0.003 0.002 -0.004 -0.014** -0.002
(0.007) (0.008) (0.007) (0.008) (0.008) (0.007) (0.006) (0.007) (0.005)
Selection into wage employment
Own level -0.052 -0.004 -0.026 0.027 -0.060 0.012 0.001 0.001 0.006
(0.032) (0.037) (0.032) (0.036) (0.039) (0.035) (0.029) (0.035) (0.025)
Observations 1969 1969 1969 1969 1969 1969 1969 1969 1969
Censored Obs. 150 150 150 150 150 150 150 150 150
Sigma .345 .343 .341 .348 341 .343 .338 .339 .345
Rho .72 7 .688 .706 .649 .687 .592 .616 .68
Lambda 248 241 .235 246 221 .235 2 .209 .235

* p<0.10, ** p<0.05, *** p<0.01

Controls included in main and selection equations: Female, Age, Long program, Grade Secondary education, Fields of study, Experience.
Controls included in selection equation only: Father’s education (secondary and tertiary education dummies).
Controls included in main equation only: Job characteristics (public sector, permanent contract, firm size).
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Table 6. Heckman selection model for the competency alertness to opportunities.

(1) (2) (3)
Ln(wage) selection Ln(wage) selection Ln(wage) selection
Own level of alertness 0.004 -0.107*** -0.004 -0.107*** -0.006 -0.110***
(0.007) (0.031) (0.007) (0.031) (0.007) (0.035)
Required level of alertness 0.013** 0.021%**
(0.005) (0.005)
Female -0.096*** -0.015 -0.099*** -0.019 -0.079%*** 0.007
(0.019) (0.084) (0.019) (0.085) (0.018) (0.094)
Age -0.002 -0.034** -0.001 -0.035%* -0.006* -0.041**
(0.004) (0.016) (0.004) (0.016) (0.003) (0.016)
Long program 0.087*** -0.071 0.084*** -0.076 0.092%** -0.056
(0.022) (0.098) (0.022) (0.098) (0.021) (0.112)
Grade in secondary educ. 0.056*** 0.079* 0.057*** 0.081* 0.030%** 0.041
(0.010) (0.044) (0.010) (0.044) (0.009) (0.050)
Experience 0.003*** -0.008*** 0.003*** -0.008*** 0.003*** -0.010%**
(0.001) (0.003) (0.001) (0.003) (0.001) (0.003)
Education 0.126*** 0.068 0.132%** 0.074 0.086*** -0.183
(0.032) (0.155) (0.032) (0.157) (0.031) (0.184)
Humanities -0.046 -0.207 -0.040 -0.216 -0.051 -0.367**
(0.037) (0.154) (0.037) (0.154) (0.035) (0.170)
Science&Maths 0.039 0.097 0.039 0.100 0.056** 0.141
(0.027) (0.144) (0.027) (0.145) (0.025) (0.160)
Engineering 0.125*** -0.505*** 0.124%** -0.507*** 0.160*** -0.491***
(0.028) (0.119) (0.028) (0.119) (0.027) (0.130)
Agriculture&Vet 0.015 -0.393** 0.016 -0.397%** 0.030 -0.468**
(0.045) (0.188) (0.045) (0.189) (0.043) (0.202)
Health 0.067** -0.171 0.070%** -0.178 0.036 -0.336**
(0.030) (0.134) (0.030) (0.136) (0.029) (0.160)
Services 0.096 -0.631* 0.097 -0.636* 0.013 -0.877**
(0.108) (0.360) (0.107) (0.362) (0.102) (0.387)
Public sector 0.222%**
(0.020)
Permanent contract 0.159%**
(0.017)
Medium firm 0.094***
(0.023)
Large firm 0.138%**
(0.019)
Father w/ secondary educ. -0.124 -0.127 -0.131
(0.090) (0.091) (0.105)
Father w/ tertiary educ. -0.281%** -0.277*** -0.297***
(0.083) (0.084) (0.097)
Constant 1.785*** 3.528*** 1.749%** 3.545%*** 1.688*** 3.958***
(0.119) (0.549) (0.119) (0.552) (0.112) (0.572)
Observations 2123 2123 1969
Censored Obs. 150 150 150
Sigma 391 .39 .345
Rho .909 .902 .695
Lambda .356 .352 .24

* p<0.10, ** p<0.05, *** p<0.01
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Table 7. Heckman selection model with all competencies included.

(1) (2) (3)
Ln(wage) selection Ln(wage) selection Ln(wage) selection
Own level of competencies:
Mastery of own field 0.005 -0.008 0.002 0.007 -0.004 0.019
(0.009) (0.044) (0.009) (0.046) (0.009) (0.051)
Knowledge of other -0.004 -0.059 -0.003 -0.066* -0.004 -0.073*
fields (0.008) (0.039) (0.008) (0.040) (0.008) (0.044)
Analytical thinking 0.049%** 0.045 0.034%*** 0.044 0.029*** 0.055
(0.009) (0.041) (0.010) (0.043) (0.009) (0.045)
Ability to learn -0.013 0.008 -0.012 0.026 -0.014 0.011
(0.011) (0.050) (0.011) (0.052) (0.011) (0.057)
Ability to negotiate -0.004 -0.001 -0.009 -0.009 -0.006 -0.005
(0.008) (0.037) (0.008) (0.039) (0.008) (0.041)
Work under pressure -0.008 -0.063 0.001 -0.079* 0.006 -0.081*
(0.008) (0.040) (0.009) (0.041) (0.009) (0.045)
Alertness to -0.009 -0.115*** 0.002 -0.109%** -0.002 -0.107**
opportunities. (0.008) (0.042) (0.009) (0.043) (0.009) (0.045)
Ability to coordinate 0.000 -0.048 -0.012 -0.058 -0.003 -0.060
(0.010) (0.050) (0.010) (0.051) (0.010) (0.054)
Ability to use time -0.027*** -0.015 -0.025%** -0.014 -0.023*** -0.015
efficiently (0.009) (0.044) (0.009) (0.044) (0.009) (0.047)
Ability to work with 0.020** 0.171%** 0.018* 0.173%** 0.018* 0.188***
others (0.009) (0.040) (0.010) (0.041) (0.009) (0.044)
Ability to mobilize -0.014 -0.086** -0.018* -0.090%** -0.018** -0.096**
others (0.009) (0.044) (0.009) (0.045) (0.009) (0.048)
Ability to make -0.006 -0.006 -0.007 -0.001 -0.009 -0.007
meaning clear (0.010) (0.048) (0.010) (0.049) (0.010) (0.051)
Ability to assert 0.038*** 0.041 0.026*** 0.043 0.019** 0.035
authority (0.008) (0.042) (0.009) (0.044) (0.008) (0.046)
Ability to use -0.013 -0.001 0.004 0.025 -0.000 0.053
computers (0.008) (0.042) (0.009) (0.043) (0.009) (0.044)
Ability to come up -0.000 -0.029 0.001 -0.044 0.004 -0.073
with ideas (0.011) (0.055) (0.011) (0.057) (0.011) (0.060)
Willingness to 0.007 0.029 0.005 0.029 0.004 0.043
question ideas (0.009) (0.044) (0.009) (0.044) (0.009) (0.046)
Ability to present 0.008 0.058* -0.001 0.061* 0.002 0.057
(0.007) (0.034) (0.008) (0.035) (0.008) (0.038)
Ability to write reports -0.009 0.036 -0.020%** 0.040 -0.014 0.026
(0.009) (0.043) (0.009) (0.044) (0.009) (0.046)
Foreign language 0.006 0.009 0.005 0.010 0.003 -0.002
(0.005) (0.025) (0.006) (0.026) (0.006) (0.028)
Individual characteristics:
Female -0.078%*** -0.006 -0.078*** 0.009 -0.066*** 0.017
(0.019) (0.088) (0.019) (0.090) (0.018) (0.097)
Age -0.003 -0.039** 0.001 -0.038** -0.003 -0.044***
(0.004) (0.017) (0.003) (0.017) (0.003) (0.017)
Long program 0.074%** -0.072 0.063*** -0.085 0.077%** -0.071
(0.022) (0.102) (0.021) (0.103) (0.020) (0.114)
Grade secondary 0.050*** 0.069 0.049%** 0.062 0.027*** 0.026
educ. (0.010) (0.048) (0.010) (0.050) (0.009) (0.053)
Experience 0.003*** -0.008** 0.003*** -0.007** 0.002%*** -0.008**
(0.001) (0.003) (0.001) (0.003) (0.001) (0.003)
Education 0.098*** -0.031 0.077** -0.040 0.050 -0.247
(0.033) (0.164) (0.032) (0.171) (0.031) (0.187)
Humanities -0.050 -0.226 -0.040 -0.327%** -0.044 -0.380%**
(0.037) (0.161) (0.036) (0.162) (0.034) (0.176)
Science&Maths 0.007 0.055 0.013 0.128 0.045* 0.124
(0.028) (0.153) (0.027) (0.158) (0.025) (0.170)
Engineering 0.109*** -0.529%*** 0.095%** -0.501*** 0.135%** -0.503***
(0.028) (0.123) (0.027) (0.128) (0.026) (0.136)
Agriculture&Vet -0.009 -0.457** -0.018 -0.469%* -0.002 -0.495%*
(0.044) (0.189) (0.043) (0.192) (0.041) (0.205)
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Health 0.051* -0.254%* 0.027 -0.245* 0.019 -0.366**
(0.030) (0.141) (0.029) (0.145) (0.029) (0.163)
Services 0.036 -0.804** 0.030 -0.879%* -0.040 -1.040%**
(0.106) (0.371) (0.103) (0.377) (0.099) (0.392)
Required level of competencies:
Mastery of own field 0.018*** 0.020***
(0.007) (0.007)
Knowledge of other -0.000 0.000
fields (0.007) (0.006)
Analytical thinking 0.017** 0.007
(0.008) (0.008)
Ability to learn -0.005 -0.005
(0.008) (0.008)
Ability to negotiate 0.014** 0.020***
(0.006) (0.006)
Work under pressure -0.017** -0.015**
(0.007) (0.007)
Alertness to -0.021*** -0.013*
opportunities. (0.007) (0.007)
Ability to coordinate 0.010 0.010
(0.008) (0.008)
Ability to use time 0.004 0.009
efficiently (0.008) (0.008)
Ability to work with -0.003 -0.006
others (0.007) (0.007)
Ability to mobilize 0.005 0.006
others (0.007) (0.007)
Ability to make 0.021** 0.011
meaning clear (0.009) (0.008)
Ability to assert 0.014** 0.008
authority (0.007) (0.006)
Ability to use -0.028*** -0.021%**
computers (0.007) (0.007)
Ability to come up 0.004 0.002
with ideas (0.009) (0.009)
Willingness to 0.001 0.007
question ideas (0.007) (0.007)
Ability to present 0.004 -0.001
(0.007) (0.007)
Ability to write reports 0.017** 0.014%**
(0.007) (0.007)
Foreign language 0.006 0.005
(0.005) (0.005)
Job characteristics:
Public sector 0.195%**
(0.019)
Permanent contract 0.154%**
(0.017)
Medium firm 0.091%**
(0.022)
Large firm 0.133%**
(0.019)
Father w/ secondary -0.126 -0.081 -0.127
educ. (0.095) (0.099) (0.109)
Father w/ tertiary -0.299*** -0.236** -0.284%**
educ. (0.087) (0.093) (0.101)
Constant 1.764%** 3.281%** 1.548%** 3.090%** 1.528%** 3.489%**
(0.132) (0.652) (0.131) (0.670) (0.124) (0.670)
Observations 2123 2123 1969
Censored Obs. 150 150 150
Sigma .382 .366 .33
Rho .902 .872 .678
Lambda 344 .319 224

* p<0.10, ** p<0.05, *** p<0.01
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