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A burgeoning literature in economics incorporates non-cognitive skills and personality traits
into economic models of rational decision-making (Almlund et al., 2011). Underlying this
scholarly interest are consistent findings that non-cognitive skills are highly predictive of
economically relevant outcomes, but are also somewhat malleable, at least until about age
30, which suggests the possibility that welfare-enhancing interventions could be designed
to modify them.3 In economic research, non-cognitive skills have been linked to schooling,
employment, health, marriage, fertility and earnings.

Recent work has connected non-cognitive skills and personality traits to self employment.
This work is motivated by the possibility of linking successful entrepreneurship to a set of
measurable and modifiable factors. One conclusion is that non-cognitive skills capturing ex-
troversion and sociability predict longer firm tenure and higher returns to self employment.4

The proposed research will add to the literature linking self employment and non-cognitive
skills. Our key departure from earlier work is that we will consider two skills that are mea-
sured during childhood and that capture maladjustment and misbehavior. The two skills
are referred to by developmental psychologists as internalizing behavior and externalizing be-
havior. The first embodies social withdrawnness, unforthcoming-ness, depression and social
anxiety (Duncan and Magnuson, 2011; Duncan and Dunifon, 2012). The second is related
to aggression, hostility and resistance to authority (Aizer, 2008). Both skills have begun to
attract the attention of economists. The reason is that, like non-cognitive skills that are
typically measured during adulthood (e.g., the “Big 5” personality traits), these skills have
been shown to predict a variety of economically relevant adult outcomes (Heckman, Pinto,
and Savelyev, 2013).

For the proposed project, our focus on these skills is motivated by recent findings using
a cohort of British citizens. In particular, Papageorge, Ronda, and Zheng (2014) show that
one of the two skills, externalizing behavior, though it lowers schooling attainment and raises
the likelihood of delinquency and police involvement, has a positive impact on earnings and
also predicts entry into self employment. These patterns not only raise the possibility of
identifying entrepreneurs at very young ages. They also suggest that a factor that drives
entrepreneurship is penalized in school.5

Our main dependent variable of interest will be entry into self-employment as a func-
tion of relative potential wage and self-employment earnings, cognitive skills, non-cognitive
skills, and schooling (and other control variables). Non-cognitive skills can affect entry both
directly and indirectly through relative earnings, and non-cognitive skills will include both

1Johns Hopkins University.
2Johns Hopkins University and NBER.
3For a discussion of policies that would modify non-cognitive skills, see Heckman and Kautz (2013).
4Contributions connecting self employment to non-cognitive skills include Asoni (2010), Hartog,

Van Praag, and Van Der Sluis (2010), Caliendo, Fossen, and Kritikos (2011), Levine and Rubinstein (2013)
and Hamilton, Pande, and Papageorge (2014).

5An alternative possibility is that externalizing behavior leads to higher rates of entrepreneurship because
it lowers schooling attainment since lack of qualifications can make it difficult to get a well-paying job.
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internalizing and externalizing measures. Relative earnings and schooling will be considered
potentially endogenous. The full model we envision will be a 3-equation econometric model
with the main equation for entry into self employment, and auxiliary equations for relative
earnings (or self-employment and wage separately) and schooling.

We will estimate the model separately using both British and U.S. data. The British data
set we will use is the National Childhood Development Study (NCDS) and the U.S. data
set is the 1997 National Longitudinal Survey of Youth (NLSY97). Both data sets contain
measures of externalizing and internalizing behaviors along with measures of cognition.6

They also contain information on schooling, self employment and earnings. The NCDS does
not include measures of standard preferences, like risk-aversion, though it does follow a
cohort born in 1958 so that we can observe the impact of childhood non-cognitive skills over
a long horizon. In contrast, the NLSY97, studies younger individuals. However, it includes
more proxies of standard preferences, such as risk aversion, which can be used as controls.
This is important as research relating non-cognitive skills to standard preferences such as risk
aversion is incomplete. Finally, both data sets contain a number of socioeconomic factors,
which can be used to study heterogeneity in the effects of the skills on self employment
outcomes.

The proposed research contributes to two literatures. Motivated by the role that small
business ventures play in driving innovation and economic growth, economists have stud-
ied what types of individuals become entrepreneurs and, among those who do, which ones
succeed. Earlier work has considered barriers to entry like credit constraints (Evans and
Jovanovic, 1989), the impact of subsidies (Hombert et al., 2013), the role of factors affecting
access to paid employment, such as race or immigration status (Fairlie and Meyer, 1996)
and, more recently, the impact of non-cognitive skill. The proposed project will add to this
literature by assessing how individuals, distinguished by non-cognitive skills measured during
childhood, enter self employment.

A second literature to which we contribute studies the economic importance of non-
cognitive skill. Much of this work can be traced to Heckman and Rubinstein (2001), who
study non-cognition in the context of high school dropouts.7 More recent work has shown
that some non-cognitive skills could have positive or negative effects depending on the in-
dividual, sector or scenario. For example, Lundberg (2012), shows that the returns to per-
sonality factors vary both by tenure and by educational group, suggesting that different
personality traits may enhance productivity in some occupations, but not others.8 In the
context of self employment, Hamilton, Pande, and Papageorge (2014) show that the person-
ality traits that lead to a preference for self employment also lead to low relative productivity
in self employment. Relatedly, the proposed project will assess the different effects of exter-
nalizing behavior on schooling, the decision to start a business and income conditional on
self employment.

6See Agan (2011) for an example using the NLSY97 to relate economic outcomes to externalizing, in-
ternalizing and cognition. Abe, Betesh, and Datta (2010) discuss use of the NLSY97 for studying self
employment.

7Borghans et al. (2008) provide an excellent summary of the state of this line of research.
8See also Almlund et al. (2011), who stress the importance of accounting for varying returns to non-

cognitive skills and Cattan (2011), who develops this point for traits related to an individual’s self-confidence
and attitudes towards women.
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