
D
I

S
C

U
S

S
I

O
N

 
P

A
P

E
R

 
S

E
R

I
E

S

Forschungsinstitut 
zur Zukunft der Arbeit
Institute for the Study 
of Labor 

Jacks-of-All-Trades?
The Effect of Balanced Skills on Team Performance

IZA DP No. 8237

June 2014

Laura Rosendahl Huber
Randolph Sloof
Mirjam Van Praag



 
Jacks-of-All-Trades? The Effect of 

Balanced Skills on Team Performance 
 
 

Laura Rosendahl Huber 
ASE, University of Amsterdam 

 
Randolph Sloof 

ASE, University of Amsterdam 
and Tinbergen Institute 

 
Mirjam Van Praag 

Copenhagen Business School, 
Tinbergen Institute and IZA 

 
 
 

Discussion Paper No. 8237 
June 2014 

 
 
 

IZA 
 

P.O. Box 7240 
53072 Bonn 

Germany 
 

Phone: +49-228-3894-0 
Fax: +49-228-3894-180 

E-mail: iza@iza.org 
 
 
 
 

Any opinions expressed here are those of the author(s) and not those of IZA. Research published in 
this series may include views on policy, but the institute itself takes no institutional policy positions. 
The IZA research network is committed to the IZA Guiding Principles of Research Integrity. 
 
The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center 
and a place of communication between science, politics and business. IZA is an independent nonprofit 
organization supported by Deutsche Post Foundation. The center is associated with the University of 
Bonn and offers a stimulating research environment through its international network, workshops and 
conferences, data service, project support, research visits and doctoral program. IZA engages in (i) 
original and internationally competitive research in all fields of labor economics, (ii) development of 
policy concepts, and (iii) dissemination of research results and concepts to the interested public.  
 
IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion. 
Citation of such a paper should account for its provisional character. A revised version may be 
available directly from the author. 

mailto:iza@iza.org


IZA Discussion Paper No. 8237 
June 2014 

 
 
 
 

ABSTRACT 
 

Jacks-of-All-Trades? 
The Effect of Balanced Skills on Team Performance* 
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experiment studies teams of children participating in an entrepreneurship education program. 
Based on pupils’ precisely measured level of verbal and mathematical ability, we 
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1 Introduction

Nowadays, a substantial and growing share of businesses are started up and run by entrepreneurial
teams instead of solo entrepreneurs.1 The entrepreneur stereotyped as a ’lone wolf’ has become
less and less representative. Especially in knowledge intensive industries, such as the high-tech
industry, the majority of start-ups is founded by teams (Lechler, 2001). Because successful en-
trepreneurs are vital for the economy and its growth and innovation, this immediately raises
the question of effective team composition. In this paper we empirically explore this question
focusing on the skill composition of successful entrepreneurial teams.

Following the reasoning of various (classic) economists, most notably Marshall, influential
models have been developed assuming that ability is vital for individual entrepreneurship (Lucas,
1978; Jovanovic, 1982). Indeed, empirical evidence supports the assertion that ability is an
important driver of entrepreneurial performance, see e.g., Gompers et al. (2010). In these
studies, ability is often measured in terms of cognitive skill or intelligence (e.g., Hartog et al.,
2010) or education (e.g., Parker and Van Praag, 2006; Gennaioli et al., 2013; Van Praag et al.,
2013). One of the main conclusions from this literature is that the performance of entrepreneurs
is determined by skill rather than luck.2

Despite the relatively solid knowledge of the role of skill for individual entrepreneurship in
general, little is known about the type of skills that drive individual entrepreneurial performance
(Hartog et al., 2010). Following the important contribution of Lazear (2005), (only) one skill-type
related aspect has been studied rather rigorously: skill balance, or being a Jack-of-All-Trades
(JAT). To be able to bring people, ideas and physical resources together, entrepreneurs must
have knowledge, at least at a basic level, of a large number of business areas. This is required
to successfully combine talents and manage those of others. Even though entrepreneurs can
hire other people, the entrepreneur must possess a variety of skills to be able to judge other
peoples’ abilities and how to combine them. In this view, employees may be specialists, but
entrepreneurs require a broad set of competencies in order to deal with the various tasks and
challenges they are confronted with. Lazear’s model predicts that entrepreneurs will benefit
from having a balanced set of skills whereas employees will not.

Several empirical studies have tested Lazear’s prediction.3 Most studies indeed find a positive
relationship between individual balanced skills and entrepreneurial performance, where perfor-
mance is measured either in terms of earnings (Hartog et al., 2010; Bublitz and Noseleit, 2014),
new venture creation (Stuetzer et al., 2012, 2013; Hessels et al., 2014) and/or self-employment
duration (Oberschachtsiek, 2012). One exception is the paper by Åstebro and Thompson (2011)
who find that having a balanced skill set is driven by a taste for variety and thereby negatively
related to earnings. Although, Lazear’s theory has intuitive appeal (and empirical support)

1See Klotz et al. (2014), Parker (2009), Lechler (2001) and Kamm et al. (1990) for an overview.
2More in general, there is convincing evidence that cognitive ability affects performance outcomes (Cutler and

Lleras-Muney, 2010; Dohmen et al., 2010; Grinblatt et al., 2011), and determines — at the aggregate level —
economic growth (Hanushek and Woessmann, 2008; Gennaioli et al., 2013).

3Lazear’s Jack-of-all-trades theory has been tested in terms of entrepreneurship entry and performance. Posi-
tive results on entry have been found for example by Lazear (2005), Wagner (2006) and Lechmann and Schnabel
(2011), while Silva (2007) shows that innate ability is more important than acquiring a balanced set of skills in
the probability of becoming an entrepreneur. Given the focus of this paper we limit the discussion to the studies
related to entrepreneurial performance.
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when applied to solo entrepreneurs, its application to entrepreneurial teams is less clear cut. In
this paper we test to what extent balanced skills are beneficial within entrepreneurial teams.
Furthermore, we investigate whether a lack of balanced skills at the individual level can be
substituted by combining the skills of different specialists within one team.

We conduct a field experiment to analyze the role and substitutability of balanced skills for
teams with entrepreneurial tasks. We study teams of children who set up a toy business in
friendship bracelets in an entrepreneurship education program (“BizWorld”) in the last grade
of primary school in the Netherlands. The setting of the field experiment appears to be rather
unusual at first sight but there are numerous advantages that will be presented below. Two basic
skills are (most) important at this age: verbal ability and mathematical ability. Based on uniform
and precisely measured scores on these skills for all 1,131 individuals, we exogenously compose
179 teams separated into four different team types: JAT-teams, (homogeneous) specialist teams
and mixed specialist teams. JAT-teams consist only of JATs, i.e. children with balanced skills
at the individual level. Additionally, within these teams the average scores on math and verbal
ability are comparable. Math- and verbal-specialist teams consist of children who are either
math- or verbal-specialists. These are children that score higher on one of the two subjects
compared to the other. The mixed-specialist teams consist of a combination of math- and
verbal-specialists. However, just as the JAT-teams, within these teams average math- and
verbal ability (at the team level) are comparable. We compare the performance of the different
team types to determine to what extent the measured skill sets affect team performance.

The results show that JAT-teams perform significantly better than both mixed-specialist
teams and verbal-specialist teams. These results suggest that balanced skills are not only bene-
ficial for individual entrepreneurs but also for entrepreneurs in teams. Despite the prediction of
the JAT-theory, the performance of math-specialist teams is not significantly different compared
to the JAT-teams. Moreover, our finding that mixed-specialist teams perform significantly worse
than JAT-teams indicates that it is hard to substitute individual balanced skills by combining
different specialists within one team. Apparently the ability to combine resources effectively is
not something that comes across when people combine their specialized skills within teams.

Obviously, conducting a field experiment in the BizWorld entrepreneurship education pro-
gram provides a trade-off between internal and external validity. However, this particular setting
and the controlled experimental design have various benefits which allow us to study an interest-
ing causal effect. First and foremost, there is no self-selection bias as all individuals are forced
to start a business and do so in a team that is exogenously composed by us. When studying real
life entrepreneurial teams the causal effect of team composition on team performance is difficult
to determine, among others due to self-selection into and out of teams. Moreover, the possibility
of running a field experiment in a setting where actual entrepreneurs are forced to start their
business with a group of people randomly assigned to them is virtually impossible.

Furthermore, all children in our sample have approximately the same age and exactly the
same level and amount of education. This is important for two reasons. First, because the
accurate measurement of the sheer effect of cognitive skills is problematic when education levels
and ages differ (Heckman et al., 2006). Age affects measured ability, whereas there is reverse
causality in the relationship between education and measured ability, i.e. schooling affects test
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scores and measured test scores predict schooling (Hansen et al., 2004, p.40). Second, the
balancedness in skills for children at this age is exogenous, i.e. based on endowed skills instead
of a selection of people who decided to invest in a diverse set of skills (Silva, 2007). Another
benefit of this field experiment is that we are able to create a relevant and reliable measure of
JATness. From the psychological literature we know that mathematical and verbal ability are
the two most important cognitive skills for the learning outcomes of children aged 11-12 and
in this experiment these skills are measured using a uniform and valid scale shortly before the
children enter the program. Obviously, when studying venture teams in actual practice, each
business would require different sets of skills and the set of relevant skills that must be balanced
would not be so easy to define or measure in a uniform way.

Other advantages of using this program for the purpose of our field experiment are that the
toy businesses are set up under identical circumstances and that we obtain uniform measures of
performance that all become available at the same time. Thus, our data do not suffer from a
’survival of the fittest’ bias. Finally, in this education program, the relationship and interaction
between team members is a crucial component of team performance. All in all, the education
program provides us with a suitable real effort experiment.

Our paper contributes to the existing literature in several ways. As discussed above, several
studies have analyzed the implications of Lazear’s JAT-theory for individual entrepreneurs. To
the best of our knowledge, however, there is little evidence on the effect of balanced skills at
the team level on (team) performance. Another contribution of our paper is that we explicitly
study the intra-team substitutability of useful combinations of skills. Moreover, the use of a
field experiment with randomized assignment to teams enables us to establish a causal effect of
team composition on team performance.

The remainder of this paper is structured as follows. Theory and hypotheses are discussed
in Section 2. Section 3 describes the entrepreneurship education program and its context. The
research design is described in Section 4. Section 5 reports the empirical findings and in Section
6 we summarize and conclude.

2 Theory and hypotheses

The empirical studies discussed in the introduction examine the benefits of having a balanced
skill set for individual entrepreneurs. Most studies find a positive link between balanced skills
and individual entrepreneurial performance. However, these studies offer little insights into how
balanced skills (within a team) could affect team performance. One of the predictions made
by Lazear (2005) is that, as production processes become more complex, the supply of suitable
entrepreneurs, i.e. individuals who have a balanced set of all the relevant skills, will decrease.
Teaming up with others in order to overcome a lack of skill balance at the individual level might
be one way to overcome this problem. Indeed, the number of team start-ups is increasing rapidly
(Klotz et al., 2014). Therefore, it is important to gain insight in the effective composition of
(entrepreneurial) teams.

Studying effective team composition in general is certainly not novel. The effectiveness of
multiple aspects of team composition have been studied in various environments, albeit most
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often in ways that do not permit causal inferences (Adams et al., 2010). There are notable
exceptions. Most relevant for our study are papers that look at team composition in terms
of skills. Kahane et al. (2013), Franck and Nüesch (2010) and Gould and Winter (2009) have
studied the effect of skill dispersion on team outcomes using various professional sports settings
(where the market is international and performance and skills are easily measurable). Moreover,
Leonard et al. (2004) and Hamilton et al. (2003) have studied the effective composition in terms
of skills relevant to production processes in retail and a garment factory, respectively.4

Entrepreneurship obviously requires a broad array of skills and involves complex problem
solving and decision making. Several studies have been conducted to investigate the relationship
between the composition of new venture teams and team performance (see Klotz et al. (2014) for
an overview). Most of these papers study team diversity in terms of demographic characteristics
(Chowdhury, 2005), functional background (Hmieleski and Ensley, 2007) and/or work experience
(Eisenhardt and Schoonhoven, 1990). There are only a few studies that are related to the subject
of interest in this paper, i.e. balanced skills within new venture teams. Colombo and Grilli (2005)
show that there are possible gains to be achieved from the combination of economic-managerial
and scientific-technical education among members within a start-up team. Cantner et al. (2010)
study two different types of functional heterogeneity in new venture teams: knowledge scope
and knowledge disparity. The results show that a broad knowledge stock is important for new
venture growth but has no influence on survival. Similarity or functional overlap is positively
associated with setting up and maintaining a new venture but has no influence on venture growth.
Finally, Stuetzer et al. (2012) look at the relationship between balanced skills (measured by work
experience in five different functional areas) and the progress of start-up projects by nascent
entrepreneurs, both at the individual as well as at the team level. They find that balanced skills
(for individuals and teams) are associated with making more progress in the venture creation
process.

However, in all these studies the composition of the teams is endogenous, i.e. chosen by the
members of the team. To the best of our knowledge, the only other paper that permits a causal
inference of the effect of skills diversity on team performance is the study by Hoogendoorn et al.
(2012). Their paper differs from this paper in terms of skill dimension. Hoogendoorn et al.
(2012) look at diversity in one dimension, i.e. ability, and estimate the effect of dispersed levels
of cognitive ability (or IQ) on team performance. The composition of the teams in our sample
and the definition of skill diversity are based on two dimension, i.e. mathematical and verbal
ability. For the team composition we take the levels of each of these skills into account as well
as the difference between the two skills, both at individual and at the team level.

If balanced skills are needed in order to effectively deal with the various tasks and chal-
lenges that arise when setting up a business then, taken literally, Lazear’s theory predicts that
entrepreneurial teams consisting of a combination of individual JATs show better performance
than teams consisting of individual specialists do. Because teams that have team members with

4Other examples of studies allowing causal inference of the effect on performance of team composition in
other dimensions than skills are Adams and Ferreira (2009); Ahern and Dittmar (2012); Apesteguia et al. (2012);
Dufwenberg and Muren (2006); Hoogendoorn et al. (2013) for gender. In addition the effect of team composition
in terms of ethnicity, often in combination with some other demographic characteristics such as age and gender
have been studied by Hamilton et al. (2003); Hansen et al. (2006) as well as by Kahane et al. (2013) and
Hoogendoorn and Van Praag (2012).
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only one type of specialized knowledge by definition lack some relevant skills needed for suc-
cessful entrepreneurship. The theoretical model by Lazear (2005) for individual entrepreneurs,
the empirical support from studies of individual entrepreneurship and some recent descriptive
insights at the team level lead to our first hypothesis.

Hypothesis 1. Entrepreneurial teams consisting of a combination of individual JATs perform
better than teams consisting of (one type of) individual specialists.

Yet, as an alternative to a team consisting of individual JATs, one could possibly combine
the skills of different specialists within a team. It is possible that the balanced set of skills
needed to be successful as an entrepreneur do not have to be endowed within one person, but
can be spread out over several members of an entrepreneurial team. In this setting not all team
members need to have all the skills as long as all the required skills are present within the team.

The literature reports both advantages and disadvantages of team diversity for team perfor-
mance (Hamilton et al., 2003; Hoogendoorn et al., 2013; Kilduff et al., 2000). Possible gains from
diversity could occur through complementarities and mutual learning (Lazear, 1999). However,
these benefits might be offset by costs associated with communication and coordination which
becomes more cumbersome in a diverse team (Lazear, 1999; Mäs et al., 2013; Richard et al.,
2004). Several studies that looked specifically at start-up teams have shown the (net) benefits
of diverse start-up teams. The presence of different types of skills within a founding team can
produce multiple perspectives of a problem and thus can lead to more efficient solutions. Ensley
et al. (2002) show that cognitive conflicts related to processes and ideas enhance entrepreneurial
performance, as measured by new venture growth. Moreover, homogenous skills within a team
can limit the creative process and thereby produce less innovative ideas (West, 2007). Hence it
appears that there are certain benefits of diverse skills for successful entrepreneurship. However,
the costs associated with team diversity have also been studied. In the management literature
the division of teams into subgroups based on task related characteristics are defined as informa-
tional faultlines (Bezrukova et al., 2009). In a dynamic environment, such as the entrepreneurial
process, strong informational faultlines may hinder quick and effective communication and co-
ordination (Cooper et al., 2013). Moreover, if the differences between subgroups are (too) large,
this could lead to tensions which could cause conflicts and thereby impede optimal performance
(Mäs et al., 2013).

Thus, the mechanisms underlying possible performance differences between (the more ho-
mogeneous) JAT-teams and mixed specialist teams are twofold. First, JAT teams may have
performance advantages over mixed specialist teams dependent on the substitutability of JATs
by mixed specialists. This substitutability is unknown because it has not yet been studied. Sec-
ond, the difference between JAT teams and teams of mixed specialists is a difference between
homogeneity and diversity, which may be beneficial or costly. The net effect of diversity de-
pends on how much the mixed specialists are able to benefit from the complementary skills of
the other team members. In order for the benefits to be larger than the costs, they should be
able to communicate effectively and learn from each other at low cost (Lazear, 1999). Taking
both the costs and benefits of skill diversity into account, as well as the possible substitutability
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of JATs by mixed specialists, it is not clear which effect will dominate in the comparison between
JAT-teams and mixed-specialist teams. Therefore, we formulate our second hypothesis in terms
of two alternative hypotheses.

Hypothesis 2a. Entrepreneurial teams consisting of a combination of different types of spe-
cialists, that have comparable scores at the team level in the same relevant skills set, show lower
performance compared to teams consisting of individual JATs.

Hypothesis 2b. Entrepreneurial teams consisting of a combination of different types of spe-
cialists, that have comparable scores at the team level in the same relevant skills set, show higher
performance compared to teams consisting of individual JATs.

3 Program and context

For our field experiment we use teams of children participating in one of the leading entrepreneur-
ship education programs in the world, called the BizWorld program.5 The BizWorld Foundation
was founded in the United States in 1997. Since then, over 450.000 children from 80 different
countries have participated in one of their education programs.6 In the Netherlands the program
started in 2004 and until now approximately 30.000 children have participated. We conducted
our experiment in the spring of the school year 2009-2010 and included participating schools in
our sample in the proximity of (our university in) Amsterdam in order be able to monitor the
schools closely.

The Dutch version of the program is taught by an entrepreneur (or someone from the busi-
ness world) in cooperation with the class teacher. Prior to the start of the education program
the teacher and the entrepreneur are introduced to each other during a train-the-trainer session.
During this session the content of the program is explained and the teacher and the entrepreneur
receive the "BizWorld-suitcase", containing a detailed course handbook and the course material
(see Figure 1). The course material also included a letter for the parents informing them about
the entrepreneurship education program and the related research project that was to be con-
ducted. A researcher was present during each of the training sessions to clarify any questions
that the teachers (or entrepreneurs) might have about the research project.

All Dutch primary schools -whether private or public- are eligible for BizWorld. Schools
usually get in touch with the program through BizWorld marketing campaigns (i.e., BizWorld
sending letters to schools to invite them to participate) or through sponsoring entrepreneurs or
companies (from the neighborhood for instance). In general the BizWorld Foundation matches
schools and sponsoring entrepreneurs willing to participate. Thus, financial or network con-
straints do not hinder schools’ participation in the program.7

5The program and context described in this section are similar to those described by Rosendahl Huber et al.
(2012).

6The BizWorld Foundation offers three different education programs for children from the third to the eighth
grade (i.e. BizWorld, BizWiz and BizMovie). BizWorld is the largest with approximately two-third of all the
children participating in this program (The BizWorld Foundation Annual Report, 2011).

7Concerning the representativeness of the sample (for the Dutch population of school kids in the last grade of
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Figure 1: Course material

Schools sign up for the program at the beginning of each school year (before January). The
children participating in the program are aged 11 or 12 and are in the last grade of primary
school. Most schools have either one or two (parallel) classes in last grade. In general, the
decision to participate is taken at the school level. The minimum level of participation is an
entire class, i.e., individual pupils or teams cannot participate. The five-day program usually
takes place within a period of 2 to 4 weeks during the last few months before the pupils go to
high school. It is a structured program and a day-by-day overview of the content is shown in
Table 1.

The first day provides a theoretical introduction to entrepreneurship and pupils learn about
the basic concepts of running a business. Then, the class is divided into teams of 5 to 6 pupils
(where each team serves as one company).8 Within each team each child can apply for a specific
role. The positions that need to be filled are: CEO, CFO, Sales Director, Director of Product
Design, Marketing Director and Director of Manufacturing. Each role comes with certain specific
responsibilities, however, team work is crucial during the entire program.

On the second day, the teams decide on a company name and officially register their company
with the "chamber of commerce".9 Next, all the teams write a business plan, which is presented
to a "venture capitalist" in order to sell stocks and to raise start-up capital. The quality of the
business plan together with the presentation determine the share price the investor is willing to
pay. Each team receives ten shares at the registration of their company. They can decide on the
number of shares they want to sell to the investor. However, each team has to sell some shares,
because they need some cash before they can start the design and production process. During
the program all transactions are made in fake, so-called BizEuros instead of actual Euros. On
this day, the teams also prepare the design and a prototype of their product. The raw materials
the teams can purchase are most suitable for the production of friendship bracelets, however
other products such as key cords or bookmarks are also possible (see Figure 1).

primary school) we compare our sample to the population in terms of standard individual background character-
istics, school characteristics and neighborhood characteristics. We collected information on those characteristics
by means of the questionnaires, schools’ websites and Statistics Netherlands, respectively (see Rosendahl Huber
et al. (2012) for a more detailed description on the representativeness of the sample).

8In the regular course of the program the team composition is determined by the teacher. However, during
our field experiment we were allowed to compose the teams. The details will be discussed in the next section.

9During the course of the program the children have to go to several official agencies, i.e., chamber of commerce,
bank, venture capitalist, etc. These roles are played by the teacher.

8



Table 1: The BizWorld program

Day 1
Introduction and theory on entrepreneurship

Apply for position in team

Day 2
Register company and receive 10 shares

Present business plan to "venture capitalist" to raise start-up capital

Company stock prices displayed in class

Day 3
Design and manufacture products (friendship bracelets)

Calculate production costs (incl. rent, material, salaries, etc.)

Determine product prices

Day 4
Design marketing campaign (poster and "commercial")

Sell products to pupils in lower grade

Day 5
Complete profit- and loss statement and balance sheet

Winning team announced and rewarded

It is important that everything is well planned and prepared for the production process which
is scheduled for the third day. During the production phase the teams have a limited amount
of time (one hour) to manufacture as many products as possible. When the production process
is over, the total production costs are calculated. These include salaries of the directors, raw
materials, rent, etc. On the basis of these costs, the teams determine the sales price of their
products.

From the third day onwards, the teams have two alternative routes to raise more capital.
They can either sell more shares to the venture capitalist, thereby reducing their ownership
share in the company, or they can take up a loan from the bank which has to be redeemed,
including interest, before the end of the program. It is explained to them that if they sell too
many shares they lose ownership of the company. This is a difficult concept and the teacher and
the entrepreneur try to convey as clearly as possible the importance of this factor in determining
the winning team.

The fourth day is very dynamic. Teams design their marketing campaign, which consists of
a poster, a slogan and a "commercial". The commercial can for instance be a two minute stage
play or a recorded little commercial, dependent on the resources of the school and the ideas of the
entrepreneur and teacher. Each team is given the opportunity to present their "commercial" in
front of the group of prospective buyers before the “big sale” starts. The big sale is an organized
fair at which the products are sold to the children in the grade below. After the sales market is
over, the revenues are calculated.

On the last day of the program, each team has to complete a financial report consisting of a
profit and loss statement and a balance sheet after having redeemed their loans and paid profit
taxes. The financial report is a basic ingredient to assessing the performance of teams and to
determine their Team Company Value. Based on this objective performance measure, teams are
ranked within their class. At the end of this day the winning team is announced and rewarded.

Individual team members have strong incentives to care about the business performance of
their team (Bradler et al., 2013). Firstly, the BizWorld foundation provides certificates for each
member of the winning team. Furthermore, the entrepreneur or the company that sponsors the
education program at the school offers some small prizes (usually in the form of gadgets) to
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the winning team. Additionally, but only in the year we conducted the field experiment, team
members of the winning team were awarded a gift voucher of € 7,50 each, and the team members
of the runner up were each rewarded a gift voucher of € 5,00. The teacher could choose between
two types of gift certificates; one that could be used at all major chain stores in the Netherlands
or one that could only be spent on books. The majority of the teachers (2

3) chose the general
gift certificate, the other teachers chose the book voucher. Finally, based on our observations,
BizWorld teams usually show a strong motivation to achieve good company results and win the
competition in their class.

4 Data and methodology

4.1 Design of the field experiment

The objective of this field experiment is to assess the effect of balanced skills for entrepreneurial
teams. The use of the experimental setting in which teams of children perform entrepreneurial
tasks within the setting of an entrepreneurship education program possibly imposes some limi-
tations to the external validity of the results. However, it is not clear how findings on the effect
of balanced skills on team performance for teams of children should differ from those found for
adults. Moreover, the specific features of the environment and the controlled experimental de-
sign (which are described below in more detail), allow us to estimate an interesting and relevant
causal effect.

The BizWorld program requires school children to set up a business in a team. The program
also requires them to divide tasks by assigning distinct professional positions to each of the team
members. Thus, this program provides us with an environment in which genuine team work is
relevant and the task is entrepreneurship related

According to the psychological literature, verbal and mathematical skills are the two core
skills for children between the age of 6 and 15 years.10 Arguably, all other skills, developed
later in life, are derived from these two core skills. For instance analytical and technical ability
are closely linked to mathematical ability, whereas communication and language skills can be
associated with general verbal ability.

The measurement of these two skill types forms the core of a countrywide uniform exam that
the children take just before the program starts. Hence, for both skills objective measures are
available from this standardized test. The scores from these tests provide us with objective and
comparable measures for (almost) all the children in the sample. At the stage of primary school
where children have not yet been selected into various school types and levels, the variation in
the scores of these skills is still maximal. Hence, based on an objectively measured and well
defined skill set we are able to create a relevant and reliable measure of skill balance.

Moreover, the BizWorld program sets a clear and measurable objective for the participating
teams, i.e., generating as much Team Company Value as possible and acquiring the highest
ranking. An exact measure of this outcome variable is determined for all teams at the same

10In the commonly used Stanford-Binet test of abstract intelligence, verbal and quantitative reasoning (i.e.
language and numerical ability) are two specific factors determining intelligence. Moreover, PISA (the OECD
Program for International Student Assessment) distinguishes reading and mathematics as the two key subjects
used for the worldwide evaluation of education systems (Source: www.oecd.org/pisa).
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Figure 2: Team composition: from individuals to teams
Combination of skills 

(per person) 
    

Math Verbal   Individual type  in Team type 
H H = JATH 

} JAT 
 

JAT-team M M = JATM 

L L = JATL 

H M = MathHM 

} math specialist 
 math-specialist-team 

H L = MathHL 

M L = MathML mixed-specialist-team 
M H = VerbMH 

} verbal specialist L H = VerbLH verbal-specialist-team 
L M = VerbLM 

*Note: For illustrative purposes we divided each skill into three possible levels: high (H), medium (M), low (L). In reality this is a 
continuum (0-100) of possible values. 

 

Individuals are divided into three specific types based on their individual abilities. Let us assume that 

for each skill, i.e. math and verbal, there are only three possible levels: high (H), medium (M) or low 

(L). Based on the combination in the levels we observe in the two skills, an individual is either 

classified as a JAT, a Math specialist or a Verbal specialist (see Figure above).  

We then use these three individual types to compose four different team types: JAT‐teams, Math‐

specialist‐teams, Mixed‐specialist‐teams and Verbal‐specialist‐teams. This means that JAT‐teams 

consist of only JATs, Math‐specialist‐teams of only Math specialist and Verbal‐specialist‐teams of 

only Verbal specialists. The Mixed‐specialist‐teams consist of a combination of both Math‐ and 

Verbal specialists.  

Within a given team type the combination of individual ability levels can vary. For example, the JAT‐

teams can consist of any combination of JATH (high), JATM (medium) or JATL (low) ability individuals. 

Within each class we made sure that the average team ability across team types was comparable. 

Note: in the Appendix Lazear (2005) uses verbal and quantitative ability as an example to illustrate 

his model.  

 

stage (after having completed the program). Finally, for the sake of the experiment we were
allowed to compose teams based on the scores of the two skill types.

We compose four distinct team types using a two-step procedure. First, the children are
classified as being one of three individual types based on their abilities. A child is classified
as either a JAT, a math specialist or a verbal specialist (see Figure 2). We define JATs as
those children with equal mathematical and verbal ability. We thereby closely follow Lazear’s
definition that JATs do not perform significantly better in one of the two tasks but they are
equally good (or bad) in both (Lazear, 2005, p.656). Specialists are defined as pupils with a
higher score in either math or verbal relative to the other subject.

For illustrative purposes, let us assume that for each skill there are only three possible
levels: high (H), medium (M) or low (L), see Figure 2.11 This would yield three types of JATs:
high, medium and low ability and, similarly, three types of math- and verbal specialists. In a
second step we use the individual types to compose the four different team types: JAT-teams,
mixed-specialist-teams, math-specialist-teams and verbal-specialist-teams. As can be seen in
Figure 2, the JAT-teams consist only of JATs and therefore have balanced skills both at the
individual and at the team level, i.e. within these teams the average scores on math- and verbal
ability are comparable. The mixed-specialist-teams, combining math- and verbal specialists,
have comparable scores in math and verbal ability at the team level, but not at the individual
level. Math-specialist-teams are composed of only math specialists and verbal-specialist-teams
consist only of verbal specialists. Hence, these teams have a relatively high math or verbal score,
both at the individual as well as at the team level average. We further make sure that the teams
within one class are comparable in terms of average ability and gender composition. Otherwise
the assignment of children to teams is random.12

4.2 Sample

The main source to measure math and verbal ability is a nationwide exam called the "CITO"-
test. This exam consists of two mandatory parts, measuring math and verbal ability, respec-

11In reality we measure a continuum (0-100) of possible values. The measurement of the skills in our sample
is described in more detail in Section 4.2.

12Per class we tried to form as many "usable" teams as possible, i.e., teams that fit the team composition
shown in Figure 2. However, it also occurred that there were some children left that couldn’t form a team fitting
the rules. We placed these children together in one team and labeled this as "leftover"-teams.
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Table 2: Overview of test score types
Test score type Pupils Teams

# % # %
CITO (standardized test score) 709 48 124 48
CITO (% of correct answers) 208 14 36 14
LVS 248 17 43 17
DO 110 7 18 7
School grades 57 4 10 4
Unavailable 155 10 25 10
Total 1487 100 256 100

tively.13 We received these CITO math and verbal scores from the schools for the majority of
the pupils in our sample (i.e., 62% ), see Table 2. The scores were reported by the schools in
two different formats: the official, standardized scores (48%) ranging from 0 to 100, where 50
corresponds to the nation wide average or, alternatively, the percentage of correct answers on
both the math and verbal test per child (14%).

Not all schools in our sample participate in the CITO-test.14 Almost all the schools that
did not participate in this exam provided us either with the grades from a standardized student
tracking system, called the "Leerlingvolgsysteem" (LVS) or with the scores from another type of
nationwide exam, called the "Drempelonderzoek" (DO). The LVS records the pupil’s progress
from the first until the last grade of primary school. For each subject several standardized tests
are conducted during each school year where test scores range from A to E. We use the math
and verbal test scores from the LVS for 17% of the pupils in the sample. We obtained scores
from the DO-test for 7% of the pupils in the sample. The DO-test is comparable to the LVS and
CITO-test, with test scores ranging from 65 to 135, where 100 corresponds to the nationwide
average. The scores from both the CITO and the DO-test can be converted directly into grades
that correspond to the grades from the LVS. Finally, 10% of the schools (and pupils) did not
provide any test scores (on time) and were removed from the sample. An overview of the number
of pupils and teams per type of test score is shown in Table 2.15

Besides collecting test scores from the schools, we obtained information directly from pupils
by means of two extensive questionnaires, one prior to the start of the program (pre-treatment)
and one after the program (post-treatment). The overall response rate for both questionnaires
is 92,5 %.16 The pre-treatment questionnaire contains a wide variety of questions on individual
background characteristics, such as age, gender, ethnicity, occupational status of the parents,
etc. Additionally, both questionnaires contain some questions to assess the children’s knowl-
edge on entrepreneurship before and after the program. At the team level the post-treatment
questionnaire is used to collect some information on team characteristics, such as the number

13Besides, schools have the option to include a part testing ’world orientation’, which is a combination of
history, geography and biology.

14In the Netherlands approximately 80% of the primary schools participates in the math and verbal test of this
exam.

15One school did not provide us with test scores from any of the above mentioned standardized tests, but gave
us the students’ grades (A-F) from a school exam instead.

16One class did not return the second questionnaire and for some children one of the questionnaires is missing
due to absenteeism on one of the test days.
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of conflicts within a team and (self-assessed) team work. We have developed and tested these
questionnaires in close collaboration with a child psychologist.

Data on team performance are obtained via the teachers. They filled out a standardized
spreadsheet during and at the end of the program to register all transactions made by the
teams, such as number of shares sold, share price, revenues etc. We use this spreadsheet to
make sure that all the teachers collect the same information and calculate the team performance
in exactly the same way.17 The teams also registered all transactions themselves and completed
a financial overview of their company at the end of each day. We consider the information
collected by the teacher as providing the more objective and accurate results at the end of the
program (teams turned out to sometimes make mistakes or miscalculations). This information
is used to determine the winning team and the ranking of teams. The response rate for the
completed excel files was 87,3% (i.e. for 8 out of 63 classes we did not receive the excel file).
The final sample for which we have received all the required information, i.e. both the math-
and verbal scores and the results on team performance, consists of 1131 pupils in 179 teams.18

4.2.1 Individual types

A few weeks prior to the start of the education program we received the names of the children,
their gender and their test scores from one of the tests described in Section 4.2. We measure the
balance in mathematical and verbal ability by taking the (absolute) difference in the test scores
between the two subjects. To define an individual as a JAT, we use a maximum difference of 15
(percentage) points as a cutoff point for the test scores from the nation wide exams (i.e. CITO-
and DO-test). This cut-off point is chosen because it is the smallest unit of distinction for the
grades in the LVS, i.e., a 15 point difference in test score corresponds to a one grade difference
in the A-E scores of the LVS (and the grades from the school exam).19 Specialists are defined as
those children with a difference between the two test scores of more than 15 (percentage) points
in the nationwide exam or a difference in grades of at least 1 for the LVS or the school exam.
The use of this definition implies that the group of specialists also includes some pupils that are
not very good in either of the two subjects. However, these specialists still have a comparative
advantage in one subject. Based on this choice of cut-off points, our sample consists of 720
JATs, 292 math-specialists and 306 verbal-specialists. The left hand side of Figure 3 shows the
distribution of the individual types in the sample.20

4.2.2 Team types

The individual types are used as the basis for our team composition (see Figure 2). Because
participation in the education program is at the class level, the assignment of individuals to
teams takes place within classes. Per class, the possibilities depend on the number of children

17An example of the teacher spreadsheet is shown in Figure A1 in the Appendix.
18We compared the initial and final sample in terms of their individual and team characteristics and confirmed

that there is no indication of non-random attrition based on observable characteristics.
19For the DO scores, we used an official conversion table to match the scores to the grades of

the LVS to confirm that the classification of the individuals based on the DO scores is accurate (see:
http://www.drempelonderzoek.nl).

20Besides the 155 pupils for whom the test scores for the entire class are missing, 14 individual test scores are
missing of pupils spread out over different classes. Hence, these children are assigned to "leftover"-teams.
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Figure 3: Distribution of Individual and Team types
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(on average 24) and the distribution of individual types. Most teams consist of five or six
pupils.21 Two considerations guide the otherwise random allocation of children to teams within
each class given their individual type: teams should be equal as much as possible in terms of
average team ability and gender composition.22

After the categorization of the individual types in each class is done, the JATs are assigned to
the JAT teams (see Figure 2) and then we form (basically) either mix or separate the specialists
(this choice is randomly distributed over classes). The resulting sample of teams consists of 117
JAT-teams, 41 mixed-specialist-teams, 23 math-specialist-teams and 27 verbal-specialist-teams
(see the right hand side of Figure 3). The other 23 teams were ‘leftover’ teams and consisted of
combinations of individual types that couldn’t be classified as any of the team types of interest.

The teachers were not informed about the details and the purpose of the team composition.
We merely informed them about the resulting team compositions and that the teams should
not be changed without our prior consent, unless they had strong objections against the team
assignment. Based on the teachers’ objections, 20 children moved teams prior to the start of
the program. As a result, five teams were no longer usable. A researcher visited each school at
the end of the education program to confirm that no changes had been made to the initial team
composition of the usable teams. The final number of teams and the descriptives of some of the
main characteristics per team type are shown in Panel A of Table 3.

To test for pre-treatment differences, we estimate whether team types differ in terms of their
relevant average team background characteristics, see Table 3. As intended, given our experimen-
tal design, the teams differ in terms of average mathematical and verbal ability: math-specialist
teams have a significantly higher math score and verbal-specialist teams have a significantly
higher verbal score compared to the benchmark of JAT teams. Moreover, and in line with na-
tion wide averages, girls in our sample score higher on verbal ability and boys score higher on

21There are 18 teams with seven team members and one team of only four children.
22A pilot study we conducted in the year prior to this experiment revealed that girls have a comparative advan-

tage in the production process (of friendship bracelets, key cords, etc.). Ability is defined here as the unweighted
average of the sum of the two subjects. Otherwise none of the individual non-ability related characteristics was
associated with team outcomes.
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mathematical ability. Therefore, despite our efforts to create balanced teams in terms of gen-
der composition, the average share of females is significantly higher in verbal-specialist teams
and significantly lower in math-specialist teams. In the same vein, even though our aim was
to create teams of similar average ability, the (average) ability levels are significantly lower for
mixed-specialist and verbal-specialist teams compared to JAT- and math-specialist teams. We
will control for these differences in our final estimations.

4.3 Outcome variables

For the evaluation of the effect of team composition on team performance, we use the following
outcome measures. The first (and main) outcome measure is the team’s ranking within their
class. For the majority of the classes (2

3) the ranking of the team is based on the financial measure
Value of own shares. This is calculated as total company value multiplied by the fraction of
shares still owned by the team (i.e. not sold to the investor). For the remaining 33% of the
teams in the sample the ranking equals the (unweighted) average of the ranking based on the
Value of own shares and the ranking based on the number of Sustainability Points. The fact
that there is no uniform performance measure underlying the team ranking is not problematic
because the measure is uniform within each competitive environment, i.e. within one class.

On average there are 4.62 teams per class, with a minimum of two and a maximum of nine
teams per class.23 Hence, team ranking can vary between one and nine, 1 being the best and
9 being the worst. Because it is easier to win in a class with a few teams than in a class with
many teams, we divide the rank of each team by the number of teams in its class such that
Team Rank is normalized between 0 and 1. We consider this Normalized Team Rank as our
main outcome variable.

Additionally, we will use Value of own shares as an outcome measure for the sub sample of
teams where this was the only measure to determine team ranking. This performance measure
provides more detailed information on team performance than only ranking. The sub sample
consists of 113 teams (61 JAT-teams, 25 mixed-specialist-teams, 14 math-specialist-teams and
13 verbal-specialist-teams) and is thus large enough to make useful estimations.

As a final, alternative measure of team performance we will use the Money won in the
Tournament. The ratio of the prize money that can be won by the members of the winning
team and the members of the team that comes in second place is 3:2. There was no money to
be won by any of the other teams in the class. Hence, we assigned the value three (3) to all
the wining teams, the value two (2) to the second best teams and zero (0) to all the remaining
teams. An advantage of this outcome measure is that it takes the incentives to become first or
second in the tournament into account. However, it does not take into account the non-financial
benefits of ranking highly, nor does it control for the size of the competition, i.e. the number of
teams in the class. The descriptive statistics of the three outcome measures are shown in the
lower panel (B) of Table 3.

23There is just one class with these two extreme values. More in general, there are eight classes with less than
four teams per class and three classes with more than six teams.

15



T
ab

le
3:

D
es
cr
ip
ti
ve
s
by

te
am

ty
pe

T
ot
al

sa
m
pl
e

JA
T
-t
ea
m
s

m
ix
ed
-s
pe

ci
al
is
t-
te
am

s
m
at
h-
sp
ec
ia
lis
t-
te
am

s
ve
rb
al
-s
pe

ci
al
is
t-
te
am

s

m
ea
n

st
d.

de
v.

m
ea
n

st
d.

de
v.

m
ea
n

st
d.

de
v.

m
ea
n

st
d.

de
v.

m
ea
n

st
d.

de
v.

A
:
B
ac

kg
ro

u
n
d

ch
ar

ac
te

ri
st

ic
s

M
at
h
sc
or
e

56
.8
6

12
.8
4

59
.0
5

11
.4
9

56
.5
3

9.
16

67
.4
2*
*

11
.5
4

40
.3
4*
**

9.
22

V
er
ba

l
sc
or
e

57
.1
3

13
.8
2

59
.6
7

11
.3
0

53
.0
9*
**

12
.5
3

39
.1
6*

**
11
.1
8

69
.4
8*
**

9.
29

|∆
|(

M
at
h
-
V
er
ba

l)
10
.4
1

11
.5
8

3.
28

3.
00

6.
55
**
*

5.
20

28
.2
6*
**

6.
94

29
.1
4*
**

5.
28

%
Fe

m
al
e

0.
51

0.
15

0.
52

0.
13

0.
47
*

0.
12

0.
38
**
*

0.
16

0.
65
**
*

0.
18

A
ge

11
.7
3

0.
33

11
.7
2

0.
33

11
.7
0

0.
31

11
.8
5

0.
37

11
.7
3

0.
36

A
ve
ra
ge

ab
ili
ty

3.
07

0.
71

3.
20

0.
69

2.
88
**
*

0.
76

3.
09

0.
64

2.
76
**
*

0.
65

T
ea
m

si
ze

5.
76

0.
61

5.
77

0.
64

5.
89

0.
45

5.
47
**

0.
52

5.
67

0.
73

N
at
io
na

lit
y
pa

re
nt
s:

O
ne

no
n-
du

tc
h

0.
14

0.
16

0.
15

0.
16

0.
13

0.
15

0.
08
**

0.
12

0.
18

0.
19

B
:
O

u
tc

om
e

va
ri

ab
le

s

N
or
m
al
iz
ed

T
ea
m

R
an

k
0.
57

0.
27

0.
53

0.
27

0.
64
*

0.
28

0.
49

0.
19

0.
72
**
*

0.
22

M
on

ey
w
on

in
T
ou

rn
am

en
t

1.
23

1.
30

1.
33

1.
35

1.
08

1.
26

1.
73

1.
16

0.
62

**
*

1.
02

V
al
ue

of
ow

n
sh
ar
es

10
9.
35

10
0.
95

12
2.
31

11
1.
57

91
.2
8

81
.4
9

13
0.
57

10
4.
41

60
.3
8*
**

55
.8
5

N
um

be
r
of

te
am

s
17
9

10
5

38
15

21
*N

ot
e:

*/
**
/*
**

in
d
ic
at
es

a
si
gn

ifi
ca
n
t
d
iff
er
en
ce

at
th
e
10
%
/5
%
/1
%
-l
ev
el

in
th
e
te
am

le
ve
l
av
er
ag
e
of

th
e
va
ri
ab

le
co
m
p
ar
ed

to
th
e
JA

T
-t
ea
m
s.

M
at
h
-
an

d
ve
rb
al

sc
or
e
an

d
th
e
ab

so
lu
te

d
iff
er
en
ce

b
et
w
ee
n
th
e
tw

o

sc
or
es

ar
e
b
as
ed

on
th
e
n
at
io
n
w
id
e
ex
am

(C
IT

O
)
an

d
th
e
co
n
ve
rt
ed

sc
or
es

fr
om

th
e
st
u
d
en
t
tr
ac
k
in
g
sy
st
em

(L
V
S
).

T
h
es
e
ar
e
av
ai
la
b
le

fo
r
15
0
te
am

s.
A
ve
ra
ge

ab
il
it
y
is

p
ro
x
ie
d
b
y
th
e
in
te
n
d
ed

fu
tu
re

h
ig
h
sc
h
o
ol

tr
ac
k

an
d
ra
n
ge
s
fr
om

1
(p
re
-v
o
ca
ti
on

al
se
co
n
d
ar
y
ed
u
ca
ti
on

)
to

5
(p
re
-u
n
iv
er
si
ty

ed
u
ca
ti
on

).
N
or
m
al
iz
ed

T
ea
m

R
an

k
is

th
e
ra
n
k
p
er

te
am

d
iv
id
ed

b
y
th
e
n
u
m
b
er

of
te
am

s
in

it
s
cl
as
s.

M
on

ey
w
on

in
T
ou

rn
am

en
t
is

th
e
ra
ti
o

of
th
e
p
ri
ze

th
at

ca
n
b
e
w
on

b
y
th
e
w
in
n
in
g
te
am

,
th
e
ru
n
n
er

u
p
an

d
al
l
th
e
ot
h
er

te
am

s
(3
:2
:0
).

T
h
e
va
lu
es

fo
r
V
al
u
e
of

ow
n
sh
ar
es

ar
e
b
as
ed

on
th
e
su
b
-s
am

p
le

of
te
am

s
w
h
er
e
th
is

w
as

th
e
m
ea
su
re

to
d
et
er
m
in
e
te
am

ra
n
k
in
g
(N

=
11
3)
.

16



4.4 Randomization

There are several issues that could affect the design of our field experiment and the internal
validity of our findings in a negative way. One of the main concerns is non-random attrition due
to a non-random selection of teams or classes that failed to report their results. To test for this,
we regress an indicator for whether or not the team results were missing on the different team
type dummies and on various background characteristics at the team level. The results from
these estimations show that attrition was indeed random. The internal validity of our results
further hinges on the random assignment of individual types to the various team types. This
issue is only relevant for specialists who can be assigned to either mixed or unmixed teams of
specialists. JAT-individuals, on the contrary, can only be assigned to JAT-teams. We tested
whether the assignment of specialists to team types was random by running regressions at the
individual level for both types of specialists separately. The dependent variable is a dummy
variable indicating whether an individual is assigned to a mixed-specialist-team (value 1) or
to a specialist team matching his/her own type (value 0), whereas the independent variables
are individual characteristics such as age or gender. The estimation results in Table A1 in the
Appendix indicate that the assignment was indeed random.24

Finally, we check whether the changes to the team composition that were made on the
teacher’s request after the initial assignment (but prior to the start of the program) affect our
research design. We do this by comparing the (observed) team characteristics of the initial
teams with the teams in our final sample. The results from this comparison show no systematic
(significant) differences.

5 Results

5.1 Main results

To test our hypotheses and to estimate the effect of the different team types on team performance
we regress each of the outcome variables on the team type dummies, using the JAT-teams (i.e.
the largest group in our sample) as the benchmark. We control for several team and class level
characteristics.25 The team level characteristics we include are average age, gender composition
(i.e. the share of females in the team), team size and average team ability. At the class level we
control for the total number of teams per team type per class. The rationale behind these class
level controls is that the team composition as well as the competition between teams took place
at the class level. As a result, in some classes all the different team types are represented in the
tournament, whereas in other classes certain team types are missing or might be overrepresented.
Thus, by including the sum of teams of each team type per class, we account for the differences
in the tournament composition across classes. The observations are clustered at the class level
to obtain robust standard errors to account for the possibly correlated performance of the teams

24Two differences are (only) marginally significant. Mixed-specialist teams have slightly fewer female math
specialists and math-specialists have slightly higher math scores than those in pure math-specialist teams. Given
our effort to compose balanced teams in terms of gender and ability, none of these two differences are surprising
because verbal specialists are more likely to be female and of a slightly lower ability level (see Table 3).

25The results for specifications without these controls are similar though, and can be found in Table A2 of the
Appendix.
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Table 4: The effect of team type on team performance
Normalized Team Rank Value of own shares Money won in Tournament

(1) (2) (3)
math-specialist-team 0.01 (0.07) -4.20 (27.90) 0.23 (0.37)
mixed-specialist-team -0.12* (0.07) -50.48** (23.98) -0.29 (0.28)
verbal-specialist-team -0.23*** (0.07) -60.19*** (19.58) -1.21*** (0.31)
(omitted category: JAT-team)

Team characteristics
Age 0.17*** (0.05) 41.28 (29.59) 0.59*** (0.22)
Female 0.03 (0.15) -125.85* (72.89) 0.53 (0.64)
Average ability 0.01 (0.02) 14.54 (18.33) -0.04 (0.11)
Team size 0.06 (0.03) 24.22 (20.82) 0.15 (0.16)

Class characteristics
# of teams per class:
JAT-teams 0.002 (0.01) -20.79 (16.89) -0.30*** (0.05)
math-specialist-teams 0.03 (0.03) -12.50 (27.79) -0.26* (0.14)
verbal-specialist-teams 0.07*** (0.02) 23.18 (16.15) 0.15 (0.10)
mixed-specialist-teams 0.03 (0.02) 14.17 (17.00) -0.20** (0.08)
leftover-teams 0.02 (0.02) -6.31 (21.54) -0.16 (0.10)

Constant -2.93*** (0.68) -447.53 (474.49) -5.47* (2.91)

Number of teams 178 112 178
R2 0.14 0.17 0.17
* Note: */**/*** indicates a significance at the 10%/5%/1%-level. Observations are clustered at the class level. Robust standard errors in

parentheses. Average ability is proxied by the intended future high school track and ranges from 1 (pre-vocational secondary education) to

5 (pre-university education). The results for Value of own shares were obtained using a sub sample for which this outcome measure was the

only determinant for team ranking.

within one class.
The estimation results are shown in Table 4. To simplify the interpretation of the estimated

coefficients for Normalized Team Rank, we multiply these values by -1. The estimated coefficients
indicate the difference in performance of each team type compared to the JAT-teams (with
robust standard errors in parentheses). Each column shows the result for one of the (three)
outcome variables. When comparing the results in the three columns in Table 4, a consistent
pattern emerges. JAT-teams and math-specialist teams perform equally well in terms of all
three outcome variables, i.e. Normalized Team Rank, Value of own shares and Money won in
the Tournament. This finding is partly in line with our first hypothesis, i.e., that JAT-teams
would outperform teams consisting of one type of individual specialists. The hypothesis holds
for the verbal-specialist teams but not for the math-specialist teams.

Furthermore, we find that the performance of the JAT-teams is significantly higher than the
performance of the mixed specialists.These results indicate that the ability to combine resources
effectively is not something that comes across when people combine their specialized skills within
teams. Note that we obtain a negative coefficient for the mixed-specialist-teams for all three
outcome variables. For two of the outcome variables, i.e. Normalized Team Rank and Value
of own shares, this difference is statistically significant (p-values: 0.09 and 0.04). For the third
outcome measure, Money won in the Tournament, the coefficient is not significantly different
from zero. Thus, the performance of the mixed-specialist-teams is on average lower than the
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performance of the JAT-teams. These results support hypothesis 2a. This indicates that it is
not possible to compensate the lack of skill balance at the individual level by combining (the
skills of) two types of specialists within one team.

Finally, the setup of the experiment allows us to analyze the effect of the two specific skills,
i.e. math and verbal ability, separately. As stated above, math-specialist-teams perform equally
well as JAT-teams. Thus, in line with the findings by Hartog et al. (2010) for solo entrepreneurs,
we find that mathematical ability is also beneficial for entrepreneurial teams (some additional
evidence is found in Van Praag and Cramer, 2001). The equal performance of JAT-teams and
math-specialist teams suggests some substitutability between mathematical ability and balanced
skills. Math-specialist teams have significantly higher mathematical ability than the JAT-teams
(see Table 3). Yet, JAT teams are able to make up for this lack in mathematical ability by the
presence of individuals with more balanced skills within their team. Alternatively, one could
argue that math-specialist teams compensate the missing skill balance by sufficient mathematical
ability. Nevertheless, it appears that team composition is important. Mixed-specialist teams
have the same mathematical ability and the same skill balance at the team level as the JAT-
teams, but show lower performance. Thus, the benefits of skill balance only exist if a team
consists of only JATs. Moreover, if we control for average math ability and the highest math
score within the team, the coefficients of these variables are insignificant and the results remain
the same (albeit slightly less significant due to the loss of observations). This indicates that the
results are not driven by just one high ability math person or superstar.

The effects of verbal ability are very consistent, and (relatively) negative, for all three out-
come variables. Table 4 shows that the performance of the verbal-specialist-teams is significantly
lower compared to the JAT-teams for all three outcome measures. This is also consistent with
the findings by Hartog et al. (2010) that verbal ability does not yield a positive income effect
for (individual) entrepreneurs.

The class or tournament characteristics provide some (additional) support for our findings.
The estimations show that a larger number of JAT-teams or math-specialist-teams in the class
is negatively related to team performance in terms of Value of own shares and Money won in the
Tournament. Additionally, we find that a larger number of verbal-specialist-teams in the class
is positively related to (all three) outcome measures (although only significant for Normalized
Team Rank). This is exactly what one would expect based on the main effects: JAT teams as
well as teams consisting of math specialists provide fiercer competition because they outperform
the others.

5.2 Mechanisms

Given the results we find, it would be valuable to be able to address the issue of why teams with
JATs and math specialists perform better than teams of mixed or verbal specialists.

As discussed in Section 2 there are both costs (e.g. communication and coordination costs)
and benefits (e.g. increased creativity and mutual learning) associated with team diversity. We
can measure coordination and communication costs in terms of the number of conflicts in a team
and team work, where the latter is an inverse measure of these costs (similar to Hoogendoorn
and Van Praag, 2012). These are based on two team variables measured in the post-treatment
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questionnaire for this purpose: the number of conflicts within a team and team work. Both
measures are self-assessed. The number of conflicts is measured in terms of the average of
the number of reported conflicts by individual team members within one team. Team work is
measured by the (team average) answer to the question: "How well did you work together?".
We measure this on a 5-point scale where 1 = very well and 5 = very bad.

Comparing the average number of conflicts per team across team types, we see that there
are indeed more conflicts in the mixed-specialist teams than in the (more homogeneous) JAT-
teams. However, this difference is not statistically significant. Team work, our second measure,
might also be easier accomplished in less diverse teams. The differences in team work across
team types show that mixed-specialist teams (and verbal-specialist) teams score (marginally)
significantly lower compared to JAT-teams (p-value: 0.08).26 Hence, we find some evidence of
higher coordination and communication costs in teams of mixed specialists compared to JATs.

These costs may potentially explain the better performance of JAT teams compared to mixed
specialists if we also find a direct effect of these costs on performance. However, the design
of our experiment does not allow any causal inferences other than related to team type and
team performance due to a lack of other exogenous variation.27 For instance, the self-reported
measures of conflicts and team work might be affected by the performance of the teams, rather
than the other way around, where the winning teams judge their team work more positively
ex-post than the members of the losing teams. A factor that limits the applicability of this
explanation is that the (homogeneous) teams of verbal specialists also have lower scores on team
work than JAT and math-specialist teams. This is at odds with the explanation that diversity
would cause higher coordination and communication costs.

Our final exercise to find suggestive evidence of what underlying mechanism might explain
our results is related to the benefits side of more diversely composed teams. More diversely com-
posed teams would have more complementary skills (which we imposed on the mixed-specialist
teams but not on the others) and this might result in better (mutual) learning outcomes. To test
this assertion we regress the development of entrepreneurship knowledge and nine non-cognitive
skills typically associated with entrepreneurship on the team type dummies. We do not find any
differences in skill development across the different team types.

All in all these results can only provide suggestive evidence about the association between
team diversity and performance. The distribution over team types of the self-assessed numbers
of conflicts within the team and the quality of the team work suggests that some costs of
diversity are associated with mixed-specialist teams. However, we find the same disadvantage
for the relatively homogeneous teams of verbal specialists. Therefore, we conclude that it is
somewhat unlikely that the greater diversity of the teams of mixed specialists causes their lower
performance relative to JATs.

26Once we control for team characteristics such as team size, gender composition and average ability, the
coefficients remain negative but they are no longer significant for mixed-specialist teams.

27We find an insignificant relation between the average number of conflicts in a team and performance and
a significant and positive relation between team work and performance (according to all three performance
measures).
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5.3 Robustness checks

We have performed several checks to confirm the robustness of our findings. Firstly, the results
are robust to the in- or exclusion of team and class characteristics as control variables. Secondly,
we ran separate regressions excluding the teams from our sample that were changed, upon
the teacher’s request, after the initial assignment. Excluding the five affected teams from our
estimation sample in which an individual team member was replaced by another, but where the
team type remained unchanged, leaves the results qualitatively the same.

To make sure that the results we find are not driven by the four JAT-teams with very
high math (and overall) ability (see Figure 3), we exclude those four teams from the sample.
The results from these estimations are similar to the main results presented above, i.e. the
performance of mixed-specialist teams compared to JAT-teams is lower in all three specification,
but is only (marginally) significant for the outcome measure Value of own shares.

In another robustness check we test whether the results are not driven by a few superstars
within the teams. To do this we create dummy variables of being a superstar for those individuals
at the top 10% of the ability distribution for verbal and mathematical ability respectively. More
specifically, since mathematical ability appears to be important at the team level, we test if
performance is different for teams with a math superstar by including an interaction term of
the math superstar dummy and the different team types. The coefficients for these interaction
terms are insignificant in all specifications, so there appears to be no additional benefits from
having a math superstar in the team.

An alternative explanation for the high performance of the JAT-teams compared to mixed-
specialist teams is that, by definition, only JAT-teams include pupils who score very high on
both math and verbal ability. JAT superstars are individuals whose test scores for both math
and verbal ability are in the top 10% of the distribution (about half the JAT-teams has a JAT
superstar according to this definition). If the performance of the JAT-teams is driven by only a
few superstars, then our findings are not the results of team work, but rather the result of one
high ability JAT person leading the team to high performance. To test if having a JAT superstar
affects the performance of the JAT-teams, we use the subsample of JAT-teams and regress team
performance on a dummy variable indicating if a team has one (or more) JAT superstars in the
team, including the other controls we use in the main estimation. The coefficient for this dummy
is not significant in any of the specifications, indicating that the performance of the JAT-teams
is not driven by just one superstar in the team.

Finally, we estimate our main specification(s) without the teams that do not provide us with
the (official) test scores from the nationwide exam or the standardized student tracking system.
That is, we excluded those classes for which we received less precise measures, i.e., the percentage
of correct answers from the nationwide exam or the grades of school exams (see Table 2). The
results are very similar, although somewhat less significant due to the loss of observations.

6 Summary and conclusion

Team entrepreneurship is a growing phenomenon. In this study we focus on the skill composition
of successful teams performing entrepreneurial tasks. Successful entrepreneurs are vital for
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economic outcomes and empirical research has shown that the performance of entrepreneurs is
determined by skill rather than luck. However, little is known about the type of skills that drive
(individual) entrepreneurial performance in general and about the skill composition of successful
entrepreneurial teams.

For solo entrepreneurs one skill-type related aspect has been studied more systematically:
skill balance, or being a Jack-of-All-Trades (JAT) appears beneficial for entrepreneurs, in line
with Lazear’s JAT theory (2005). In this paper we empirically explore the extent to which skill
balance is also important for entrepreneurial teams. To this end we test two hypotheses. The
first is whether teams consisting of a combination of individual JATs show better performance
than teams consisting of individual specialists do. The second hypothesis investigates whether it
is possible to substitute (a lack of) individual balanced skills by combining the skills of different
specialists within one team.

To test these hypotheses we have conducted a field experiment. We find an environment
to analyze the role and substitutability of balanced skills for teams with entrepreneurial tasks
within the rather unusual setting of an entrepreneurship education program ("BizWorld") in
primary schools in the Netherlands. Teams of 5-6 children in the last grade set up a toy business
in friendship bracelets. Two skills are relevant at this age: verbal and mathematical ability.
Based on uniform and valid measures of the scores on these skills, we compose four different
team types: JAT-teams, verbal-specialist teams, math-specialist teams and mixed-specialist
teams. These teams set up a business in a uniform and competitive environment and we obtain
uniform measures of the teams’ performance.

Comparing the performance of the different team types we find that JAT teams do (weakly)
better than teams consisting of individual specialists. In particular, JAT-teams perform sig-
nificantly better than both mixed-specialist teams and verbal-specialist teams. Math-specialist
teams perform equally well. Taken together these results partly support our first hypothesis,
indicating that balanced skills are not only beneficial for individual entrepreneurs but also for
entrepreneurs in teams. Moreover, based on these findings we find support for our alterna-
tive hypothesis 2a. The lower performance of the mixed specialist teams indicates that it is
hard to substitute individual balanced skills by combining different specialists within one team.
However, more research is needed to determine the exact mechanism through which this lower
performance occurs.

Obviously, this experimental design has some limitations. The most important limitation is
the possibly limited external validity of our results. The fact that we study teams of children
participating in an entrepreneurship education program instead of actual entrepreneurial teams,
poses limitations to the generalizability of our results. However, (a priori) there is no clear
reason to assume that the treatment effects found for children should vary substantially with
age or subject pool. Another possible limitation is that we define JATs and specialists only in
terms of two types of skills: mathematical and verbal ability. As we noted already these are
considered the two core skills for children at the age of 12 and form the basis of relevant skills
to be developed later in life, according to the psychological literature.

Besides these limitations there are some notable advantages to the use and current set up of
our field experiment which allows us to measure the performance effect of balanced skills with
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a high level of internal validity. Most importantly, there is no self-selection bias, neither into or
out of entrepreneurship in general, nor into or out of doing so in a team. So far, as discussed
in Section 2, few empirical studies on effective team composition have taken into account that
team composition is non-random and that the performance effects that are measured might
be biased as a consequence. The studies that do allow causal inferences have not taken place
in environments requiring a broad array of skills and involving complex problem solving and
decision making, which is a realistic feature of influential teams, such as management boards or
teams of entrepreneurs. The entrepreneurship education program provides us with a suitable real
effort team task that arguably has these characteristics. Thus, this study provides an important
first step in unraveling the effective composition of entrepreneurial teams.
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Appendix

Table A1: Random assignment of individual specialists to teams
Verbal specialists Math specialists

Mixed-specialist-team dummy Mixed-specialist-team dummy

Age -0.06 (0.11) -0.13 (0.11)
Female 0.06 (0.06) -0.09* (0.05)
Math score -3.80 (2.93) 5.93* (3.23)
Verbal score -3.08 (3.47) 0.66 (3.55)
High school track (1-5) -0.01 (0.19) -0.14 (0.22)
Nationality parents: both non-Dutch 0.10 (0.09) -0.002 (0.09)
Entrepreneurship knowledge -0.25 (0.22) -0.38 (0.23)

Number of teams 227 200
*Note: The coefficients in each cell come from separate regressions of the row variable on a dummy variable that takes the value 1 if an

individual was assigned to a mixed-specialist-team and 0 if an individual was assigned to a pure specialist team matching his own type.

Observations are clustered at the class level, robust standard errors in parentheses. Math- and verbal score are based on the nationwide

exam and the converted scores from the student tracking system, e available for 182 math specialists and 181 verbal specialists. High school

track corresponds to the intended future high school track and ranges from 1 (pre-vocational secondary education) to 5 (pre-university

education). Entrepreneurship knowledge is based on the number of correct answers to eight questions about entrepreneurship. */**/***

indicates significance at the 10%/5%/1%-level.

Table A2: The effect of team type on team performance (without controls)
Normalized Team Rank Value of own shares Money won in Tournament

(1) (2) (3)
Math-specialist-team 0.04 (0.06) 8.26 (26.49) 0.40 (0.36)
Mixed-specialist-team -0.11* (0.06) -31.03 (20.43) -0.25 (0.26)
Verbal-specialist-team -0.19*** (0.05) -61.93*** (20.00) -0.71*** (0.23)
(omitted category: JAT-team)

Constant -0.53*** (0.02) 122.31*** (15.37) 1.33*** (0.11)

Number of teams 179 113 179
R2 0.07 0.05 0.05
* Note: */**/*** indicates a significance at the 10%/5%/1%-level. Observations are clustered at the class level. Robust standard errors in

parentheses. The results for Value of own shares were obtained using a sub sample for which this outcome measure was the only determinant

for team ranking.
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