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Priceless: The Nonpecuniary Benefits of
Schooling

Philip Oreopoulos and Kjell G. Salvanes

conomists usually view schooling as a financial investment: that is, individ-
E uals spend money and time to acquire (or perhaps signal) human capital, in

hopes of greater lifetime wealth and consumption in return. This approach
has been hugely successful in explaining labor market behavior. It has helped
simplify macro and micro models by reducing the number of required parameters,
making it easier to estimate them with readily available data and computing power.
Focusing on schooling as a financial investment has also encouraged the devel-
opment of innovative empirical techniques for convincingly estimating average
monetary returns from additional high school or college.

With basic theoretical and empirical findings on the financial returns to
schooling well-established (or at least well-debated!), researchers are now paying
more attention to what schooling actually does. In the traditional investment model,
schooling itself is often treated as a black box: individuals enter, something happens,
and productivity (usually defined in terms of one-dimensional skill) increases.
A'look inside the box, however, reveals that schooling generates many experiences
and affects multiple dimensions of skill that, in turn, may affect central aspects of
individuals’ lives both in and outside the labor market. For example, schooling may
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not only affect income but also the degree to which one enjoys working or the
likelihood of not being able to find work. Schooling could also lead individuals
to make better decisions about health, marriage, and parenting style. It may have
significant consumption value too. And, as we argue in this paper, schooling may
affect preferences in a way that makes individuals more patient, more goal-oriented,
and less likely to engage in risky behavior. In short, schooling may have important
nonpecuniary returns.

Research on nonpecuniary effects of schooling is at an exciting and poten-
tially productive stage. An accumulation of evidence suggests many ways, in and
out of labor markets, that nonpecuniary effects of schooling might be quantita-
tively important. However, this suggestive evidence is plagued by two difficulties
in drawing causal inferences. One difficulty, which is endemic in the literature on
effects of schooling, is that a higher amount of schooling may be correlated with
a wide array of other factors, like persistence, family background, perhaps even
genetics. A persuasive argument about identifying the causal effects must find a way
to disentangle the effect of schooling alone. A second difficulty, which is specific to
the study of nonpecuniary effects, is that more schooling generates more income,
and higher income will affect people’s lives as well. Thus, in thinking about nonpe-
cuniary effects of schooling, it’s necessary to separate the effects taken alone from
the effects of the higher incomes brought about by schooling.

The structure of this paper reflects this existing division in the literature, between
research in which the comprehensive nonpecuniary effects of schooling are suggested
by the available evidence but the causal connection is not yet clearly estimated, and
research in which the causal effect is more clearly identified but the available data on
nonpecuniary effects of schooling in the applicable data sets is weaker.

In the next major section of the paper, we focus on the suggestive evidence that
nonpecuniary effects of schooling are important. We discuss nonpecuniary returns
both in and outside the labor market. To assess returns inside the market, we look at
measures of job characteristics and job satisfaction and changes in unemployment.
In considering returns outside the labor market, we explore the effects on health,
marriage, and parenting; the encouragement of behaviors that are better in the
long-term; and even the possible consumption benefits of schooling. We draw on
the existing literature, but also offer some specific illustrative results based on a
sample from the U.S. General Social Surveys.

As a summary example of this approach, presents differences in
self-reported adult happiness across school attainment levels, with and without
conditioning on family income. The black bars in graph the fraction of
25 to 45 year-old Americans in the 1972 to 2000 General Social Surveys, aged 14 in
1970 or later, who self-report being overall happy or very happy with life after condi-
tioning for a large set of family background controls. We use the fraction of overall
happy respondents among high school graduates (89 percent) as the baseline for
the graph. High school graduates with no additional schooling report being happy
8 percentage points more often than high school dropouts. College graduates report
being happy b percentage points more often than high school graduates. The white
bars in show the same relationship between schooling and happiness, but
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Figure 1
Fraction Happy about Life by Years of Completed Schooling before and after
Conditioning on Income
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Notes: The sample includes all 25-45 year-olds from the 1972-2000 General Social Surveys, aged 14 in the
United States in 1970 or later. The graph reports relative differences in average self-reported happiness
by whether an individual’s highest level of schooling is less than high school (displayed as 0-11 years
of schooling), high school (12 years), some college but no bachelors degree (13-15 years), or at least
a bachelors degree (16+ years). Before conditioning for income, the outcome variable, whether an
individual self-reports being happy or very happy about life overall, is regressed on age, year, gender,
race, state of birth, and year of birth fixed effects, as well as family composition at age 16, mother
and father’s education, mother’s working status, family’s relative income at age 16, and the schooling
attainment categories (less than high school (0-11), high school (12), some college but no bachelor’s
degree (13-15), and at least a bachelor’s degree (16+), with those reporting high school as their highest
level of schooling omitted. The coefficients are presented relative to the overall high school graduate
mean. The results after conditioning for income include fixed effects for self-reported income categories
in each dataset year.

now after adding the family income bracket that an individual reports in a given
survey year as an independent variable. The relationship weakens, but only by about
half. That is, after reporting having roughly the same annual household income,
high school graduates still report being happy about 4 percentage points more
often than high school dropouts, and college graduates report being happy slightly
more than 2 percentage points more often than high school graduates. Castriota
(2006) further reviews the literature linking schooling and happiness.

We recognize the obvious difficulties with relying on these kinds of coefficients
to demonstrate that schooling alone causes these nonpecuniary changes. The esti-
mates from these kinds of regressions are best understood as conditional means:
they describe average differences across the sample by schooling levels for people
with many similar observable family background characteristics. However, we also
believe these kinds of results make a prima facie case that schooling might well affect
individual well-being through additional channels other than through income in
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a way that should encourage further investigation. Indeed, we will mention and
demonstrate some of our own studies that have used more sophisticated empirical
approaches to try to disentangle these effects.

In the next major part of the paper, we address issues of how to interpret these
relationships and attempt to provide more convincing evidence that they are causal.
We offer some illustrative results from Norwegian data on twins and siblings, which
can be viewed as a way of controlling to some extent for family background. We also
offer some evidence using changes to U.S. compulsory schooling laws over time as a
source of exogenous pressure for would-be-dropouts to stay in school longer.

Future work on nonpecuniary returns to schooling should aim to bring
together the broad array of evidence on these nonpecuniary outcomes with new
methodological approaches that can provide convincing cause and effect estimates.
The possibility that schooling affects preferences, we believe, is a particularly worthy
avenue for future research. We conclude by discussing some implications that arise
from the finding that the combined pecuniary and nonpecuniary benefits from
additional schooling are very large. !

What Does Schooling Do?

Nonpecuniary Returns to Schooling in the Labor Market

Much of daily life involves work. Schooling affects not only how much we earn,
but how we do it. Some jobs offer more rewarding challenges and experiences. Some
offer more opportunities for more enjoyable social interactions. The Occupational
Information Network or O*NET (which is created for the U.S. Department of Labor)
measures these kinds of characteristics for each occupation in the United States at
(www.onetcenter.org). In particular, the O*NET defines a set of “Work-Value Descrip-
tors” that measure aspects of work “important to a person’s satisfaction.” The first
panel of graphs the relationship between schooling and one of these vari-
ables: “Achievement,” which is a measure of accomplishment that employees may
feel while on the job. The variable is rated on a seven-point scale, with seven being
the highest level. We match the descriptor score to corresponding 1980 standard
occupation codes, and then to workers in these occupations, using the same sample
as for The black bars show estimated differences by schooling level after
first conditioning on a large set of family background controls, using the mean value
among high school graduates as the baseline. The white bars show the same estimates
after also conditioning on family income bracket reported in the same survey year
(the only measure of respondent income in the General Social Survey). The pattern
is clear: workers from similar observable family backgrounds but with more schooling
are in jobs that offer more sense of accomplishment. When income is included as an

! In this essay, we deliberately restrict our discussion to private returns to education. Additional effects of
higher aggregate schooling on outcomes such as economic growth, innovation, city crime, tax revenue,
and other externalities are beyond the scope of this paper. Readers interested in these subjects might
begin with the review articles by Moretti (2004), Hanushek (2002), and Lange and Topel (2006).
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Labor Market Outcomes by Years of Completed Schooling before and after

Conditioning on Income

A: O*NET Achievement Score
(on scale of 110 7)

B: Occupational Prestige Score
(lowest job, 17; highest job, 86)
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Notes: “Achievement Score” comes from the Work-Value Descriptors in the Occupational Network
(O*NET) Database. Occupational Prestige scores were reported in the General Social Surveys.
“Satisfied with Job” is an indicator for whether individuals responding to the General Social Survey
claim to be fairly, very, or completely satisfied with the jobs they are in. Samples, definitions, and
methodologies follow similarly to those used for except that the samples are restricted to
working individuals for panels A-C, and those working or looking for work in panel D. See online data
appendix at (http://www.e-jep.org) for more details.
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explanatory variable, the pattern remains very similar. The pictures look the same
when looking at the four other “work value” variables in the O¥*NET: “Independence”
(a measure of an occupation’s autonomy and opportunity for creativity), “Relation-
ships” (a measure of how much social interaction occurs on the job), “Recognition”
(inside and outside the firm), “Support” (from managers and co-workers), and
“Working Conditions” (including job security) I

Nonpecuniary returns arise from how work affects individuals on and off the
job. Work provides a reference by which individuals define themselves relative to
others. As Robert Solow (1990, p. 9) putit: “We live in a society in which social status
and self-esteem are strongly tied both to occupation and income. Of course occupa-
tion and income are correlated, but not perfectly correlated. It seems undeniable to
me that both occupation and income are significant variables. The way others look
at us, and the way we look at ourselves, are both income related, and both are job
related at given income.”

Panels B and C of show the relationship between schooling and overall
measures of job satisfaction using the same data. Occupational Prestige scores as
reported in the General Social Surveys are calculated by compiling subjective pres-
tige rankings of occupations from a nationally representative sample and matching
overall scores to workers’ jobs. The lowest-prestige job had a score of 17 (miscel-
laneous food preparation occupations); the highest-prestige job had a score of 86
(physicians); the standard deviation of the job scores was 13.6. The second panel
in shows that workers with one to three years of college with similar family
background are in jobs that measure, on average, 4.5 points higher in occupational
prestige than high school graduates without college (the overall standard error
is 10.5). Workers with four or more years of college have jobs that rank almost
10 points higher. These differences remain about the same after adding additional
controls for family income.

The same pattern arises when looking at self-reported job satisfaction (Panel (
of Figure 2). While few workers say they are a little or very dissatisfied with their job,
about 4 percent more of high school graduates without college do so compared to
college graduates, and 4 percent more of high school dropouts do so compared
to high school graduates. The gradient of this overall relationship falls by about
30 percent when adding family income controls.

Effects from schooling on the probability of being unemployed or on welfare
are in addition to effects on workers’ earnings (because earnings effects are almost
always measured among individuals already working). Long-term unemployment
and welfare receipt are linked to depression and low self-esteem (for example,
Sheeran, Abrams, and Orbell, 1995). Time series data show that unemployment
shocks precede worsening mental health (Bjorklund and Eriksson, 2007) and that

? Workers in jobs with less-desirable traits may implicitly be compensated with higher wages compared
to similarly skilled workers in more enjoyable jobs. If compensating wage differentials were associated
with the observed schooling—occupational-quality relationship, the corresponding schooling—income
relationship should be negative. Clearly this is not the case. Pecuniary and nonpecuniary effects for
individuals with more schooling and more skills are additive rather than offsetting.
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the nonpecuniary effects appear to be much larger than the effect that stems from
the associated loss of income (Winkelmann and Winkelmann, 1997). Added stress
and worsening mental health may also explain why job loss is related to lower
life expectancy (Sullivan and von Wachter, 2009). Schooling strongly relates to
unemployment. The |fourth panel of Figure 2| shows this with our data from the
General Social Survey. The same holds true when looking at welfare receipt (not

shown). Schooling also relates to how quickly the unemployed find work (Riddell
and Song, 2008).

Finally, studies that measure returns to schooling typically do not account for
fringe benefits. Thus, another place to look for strictly nonmonetary returns to
schooling is fringe benefits, paid by employers on top of earnings. These benefits
include medical insurance, pension contributions, paid vacations, stock options,
and so on, and they tend to flow substantially more to workers with more schooling.
Haveman and Wolfe (1984) cite studies that suggest monetary equivalent returns
to schooling are 10 to 40 percent higher when factoring in these indirect gains.
Recent work by Pierce (2001) and Hammermesh (1999) hint that the returns are
even higher among more recent cohorts.

Nonpecuniary Returns outside the Labor Market

One key purpose of schooling is to develop skills. Skills taught in medical
school, for example, improve doctors’ abilities to treat the sick. McPeck (1994)
calls these “knowledge-based” skills because their “general range of applicability is
limited by the form of thought being called upon.” Knowledge-based skills would
help one perform well at “Trivial Pursuit.” Critical thinking and social skills, while
less tangible, are also important. Critical thinking helps individuals “select pertinent
information for the solution of a problem [and] formulate relevant and promising
hypotheses.” In other words, it helps individuals process new situations or problems
and make better decisions. Social skills facilitate interaction and communication
with others. They help individuals distinguish between acceptable and unaccept-
able behavior in different settings.

The education literature is remarkably unclear about how critical-thinking
and social skills are acquired. It does seem clear that these two sets of skills are
strongly and positively correlated with schooling (Cascio and Lewis, 2006; Soskice,
1993; Heckman, 2006; Glaeser, Ponzetto, Shleifer, 2005; Green and Riddell, 2003).
Perhaps students learn them over time while writing essays or interacting with
schoolmates outside of class. Or perhaps individuals with these traits excel at school
and thus find it easier to increase such skills.

Grossman (2006) formulates the two general models that most economists
have in mind to describe how better skills generate nonpecuniary returns outside
the labor market. The “productive efficiency model” suggests that improved skills
act as factor-augmenting technical change; in other words, individuals are able to
get more done in the same amount of time or for the same amount of money.
Perhaps this outcome occurs from improved multitasking or time management
skills. In contrast, the “allocative efficiency model” pertains to situations in which the
more skilled choose a different mix of inputs in trying to maximize the household
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production function. In other words, individuals with better skills make better deci-
sions when faced with similar circumstances.

Good health is often singled out as a key nonpecuniary benefit from additional
schooling. Using the same sample as in the first panel of shows
the strong positive correlation between schooling and subjective health, whether
conditioning on income or not. Many studies find similar relationships between
schooling and health outcomes, and between schooling and healthy activities.
The underlying reasons for these correlations are mixed. Wagstaff (1993), for
example, concludes that schooling improves health while simultaneously reducing
the number of physician visits, supporting the productive efficiency hypothesis.
However, Glied and Lleras-Muney (2008), Chen and Lang (2008), Kenkel (1991),
and de Walque (2004a, 2004b) provide evidence that new information on health
induces faster and more pronounced responses for those with more schooling.

Some economists believe that more schooling not only makes individuals more
attractive to employers, but more attractive in other settings, too. Men and women
with more earnings potential or with more prestigious jobs become more appealing
in a competitive marriage market (Becker, 1973; LaFortune, 2010; Chiappori,
Iyigun, and Weiss, 2009). Indeed, Goldin (1992) concludes that the main purpose
of going to college for women in the mid-twentieth century was to attract a college-
educated husband. Numerous empirical studies document a tendency for persons
to choose partners of similar schooling attainment (Rockwell, 1976, Chadwick and
Solon, 2002), and this tendency appears to be increasing (Mare, 1991).

Improved allocative efficiency from schooling may also translate to more stable
marriages. Critical thinking and social skills that help one succeed in the labor
market also probably help in the marriage market. The second panel of
shows substantially lower ever-divorced rates among those with more completed
years of schooling of similar age and family background. Adjusting for income
makes the gradient steeper, but not by much.

Overwhelming empirical evidence shows that women with more schooling have
fewer children (for example, Jones and Tertilt, 2008). The dominant explanation for
this, which traces back to Becker and Lewis (1973) and Becker and Tomes (1976), is
a trade-off between number of children and parental investment per child. The idea
is that, because more-educated parents tend to work more, they also parent fewer
children to avoid spreading their time too thin. Recent evidence on this hypothesis
is mixed (for example, Black, Devereux, and Salvanes, 2005a; Angrist, Lavy, and
Schlosser, 2006; Qian, 2009; Black, Devereux, and Salvanes, 2010). The flip side of
the coin is that individuals who prefer fewer children may also enjoy more schooling
and career opportunities (Jones, Jones, Schoonbroodt, and Tertilt, 2008). Another
possibility is that more educated people are more likely to use contraceptives to
prevent unwanted pregnancies, in line with the allocative efficiency hypothesis.

For couples with children, parental schooling strongly relates to children’s
development and socioeconomic success throughout life. Health, social integration,
test scores, and labor market outcomes all correlate positively with both mother
and father’s educational attainment. Differences in income may explain some of
these relationships. For example, limited resources and an aversion to or lack of
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Figure 3

Non-Labor Market Outcomes by Years of Completed Schooling before and after
Conditioning on Income
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Source: Based on data from the General Social Survey.

Notes: “Very good health” is an indicator variable for whether an individual responds to be in very
good health overall at the time of the interview. “Favor spanking to discipline child” indicates whether
an individual strongly agreed that “It is sometimes necessary to discipline a child with a good hard
spanking.” The “People can be trusted” indicator is derived from the question, “Generally speaking,
would you say that most people can be trusted or that you can’t be too careful in dealing with people.”
Samples, definitions, and methodologies are similar to those used for See data appendix for
more details.
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knowledge about financial aid may limit a child’s access to college (for example,
Belley and Lochner, 2007). Differences in birth weight or infant mortality could
arise from poor mothers not being able to afford good health habits (Currie and
Moretti, 2007). Conditioning on income does not eliminate these kinds of intergen-
erational relationships (see the example below for grade repetition).

Just as schooling may improve skills to help with marriage, it may do the same
for parenting. Recent research on the determinants of human development under-
scores parenting as the most important determinant for children’s cognitive and
noncognitive development, even among families with similar incomes (Cunha and
Heckman, 2009). Kalil, Ryan, and Corey (2010) find support from time use surveys
that there is a strong maternal education gradient in time spent with children.
Panel C of Figure 3 provides at least some evidence that parenting styles differ by
school attainment. The fraction of parents in our General Social Survey sample who

strongly agree that “it is sometimes necessary to discipline a child with a good hard
spanking” is substantially lower for respondents with college experience, with and
without additional controls for family income.”

Several studies also suggest that schooling fosters trust. Social scientists place
great emphasis on the importance of trust in improving social interaction and
fostering community involvement. A more trusting society is often used to justify
public subsidies to schooling (as discussed in Hanushek, 2002), but these traits
offer private returns too. Arrow (1974) notes that in the face of transaction costs,
trust underlies almost every economic transaction. Its individual importance arises
in situations where trust promotes reciprocity. Lab experiments and ethnographic
studies suggest that a willingness to engage and work or help others often leads
to others being nicer and more cooperative in return (Fehr and Gachter, 2000;
Uslaner, 2000). Schooling is one of the most important predictors of trust. Helliwell
and Putnam (1999) point out that a causal relationship could occur for relative
reasons (perhaps schooling raises social status for some individuals while holding
down status of others), additive reasons (schooling teaches people how to interact
successfully with others), or superadditive reasons (raising overall education attain-

ment levels makes everyone more trusting). Panel D of Figure 3 shows a positive
relationship between schooling and trust using the same General Social Survey
sample as before. Individuals with similar family backgrounds but more schooling
are more likely to agree that, generally speaking most people can be trusted.
Conditioning on reported family income bracket does not alter the differences by
attainment levels substantially.

Effects on Preferences
There are many possible channels by which schooling might change people’s
preferences. One may be through greater patience. As Becker and Mulligan

#We use this variable to demonstrate differences in parenting styles by school attainment. The effective-
ness of corporal punishment on children, and under what conditions, remains unclear. Many countries
legally prohibit it. The American Academy of Pediatrics states: “Corporal punishment is of limited effec-
tiveness and has potentially deleterious side effects” (Stein and Perrin, 1998).
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(1997, pp. 735-736) put it: “Schooling focuses students’ attention on the future.
Schooling can communicate images of the situations and difficulties of adult life,
which are the future of childhood and adolescence. In addition, through repeated
practice at problem solving, schooling helps children learn the art of scenario
simulation. Thus educated people should be more productive at reducing the
remoteness of future pleasures.” Another channel by which schooling affects
preferences may be through reducing myopia. Whereas impatient people make
decisions that still fully account for time trade-offs, myopic people do not. A
myopic person is more likely to engage in immediate gratification or overempha-
size immediate costs, and thus is more likely to make behavioral mistakes which
lower lifetime well-being. A third channel by which schooling might affect prefer-
ences is by adjusting people’s expected enjoyment (or distaste) from particular
experiences. Knowing how to read, for example, leads to greater enjoyment from
looking at a book. Knowing how to speak French may lead to greater enjoyment
from traveling to France. Schooling might also provide new information about
one’s existing preferences (Malamud, 2009) .1

In the General Social Survey, respondents were asked whether they agree to the
statement, “Nowadays, a person has to live pretty much for today and let tomorrow
take care of itself.” We treat this as a proxy for time preference (indicating either
patience or myopia). The first panel of shows a distinct declining relation-
ship between agreement with this statement and schooling, again holding various
observable family background variables constant. More than half of high school
dropouts agree with this statement while less than 30 percent of college graduates
do. Conditioning on reporting the same family income bracket in the same survey
year reduces the gradient of this relationship, but not by much.

The last three panels of consider some outcomes that may result from
living only for today.? Teen fertility, criminal activity, and smoking are risky behav-
iors often considered driven by “affective” thinking (a focus on immediate feelings)
rather than “cognitive” thinking (a focus on long-term benefits and costs). Efforts to
reduce these behaviors aim to improve conditions later on in life. shows all
three outcomes negatively correlate with years of completed schooling. A number
of studies that pay greater attention to identification strategies for causal inference
find similar results, including Black, Devereau, and Salvanes (2008), Lochner and
Moretti (2004), and Lee and McCrary (2005), who discuss evidence that young
offenders are myopic. Ross and Mirowsky (1999) discuss how schooling, by devel-
oping patience and control, may help encourage healthier lifestyles.

*These three channels can be described more formally by considering the intertemporal utility function,
U= uy(x) + [ﬁ(S)ZLO 0(8S)" u(x, S), where wu, is the utility function from experiencing or consuming x
in period # S is schooling; ¢ is the geometric time discount rate (between 0 and 1) and describes an
individual’s patience level; and 3 is the hyperbolic discount rate (between 0 and 1) and describes
an individual’s degree of myopia. Schooling might affect any of these channels.

®Black, Devereau, and Salvanes (2008) suggest two additional nonpecuniary ways schooling could affect
teen fertility and crime. First, staying in school could reduce the amount of time and opportunity for
engaging in risky behavior. Second, schooling may increase both current and expected future earn-
ings and thus increase the opportunity cost of engaging in risky behavior. Also, as mentioned above,
schooling could lead to more efficient contraceptive use.
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Figure 4

Time Preference Measures by Years of Completed Schooling before and after
Conditioning on Income
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Source: Based on data from the General Social Survey.

Notes: “Live for Today” indicates whether an individual agrees to the statement, “Nowadays, a person has to
live pretty much for today and let tomorrow take care of itself.” Samples, definitions, and methodologies
are similiar to those used for See data appendix for more details.
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Negative Nonpecuniary Returns

We do not rule out the possibility that schooling may bring certain negative
returns, like added stress and constraints on time. Jobs that pay more may also
come with more responsibility, more travel, and more effort, all of which may add
stress and pressures to work more. The costs of losing one’s job when earning more
are obviously higher. Surprisingly, Cohen, Doyle, and Baum (2006) find that stress
hormones are negatively associated with income and schooling. The authors suggest
that any additional pressures from working in higher-paid occupations are offset
by better health and social support. shows other time use outcomes from
our sample: whether people say that they “always feel rushed,” whether they want
more leisure time, and whether they want more time with friends. These questions
were asked only to a subset of the General Social Survey, so the sample sizes are
smaller and the patterns are less precise than the ones presented above. Fewer indi-
viduals with more schooling report always feeling rushed for time than those with
less. College graduates are almost 6 percentage points less likely to feel rushed than
high school graduates with no college. Conditioning on family income generally
strengthens this relationship. Perhaps lower-income households feel more rushed
because they are not able to afford commodities that would help save time. We do
find a tendency for college graduates to report wanting to spend more time with
friends and in leisure activities.

Schooling as Consumption

The satirical newspaper, The Onion (2000), published a story about an
accountant manager at a meeting who became distracted during his presenta-
tion looking out the window. The paper quoted the manager remarking to his
coworkers that the weather reminded him of “this great day when me and a
bunch of my buddies climbed up onto the roof and spent the whole day just
drinking beer and cranking U2 and soaking up the sun. Man, that was awesome.”
The human capital model usually treats time spent in school as an opportunity
cost in terms of foregone earnings. Some researchers add “psychic costs” to
account for the mental effort required to complete the necessary requirements
to graduate. However, schooling provides more experiences than just sitting in
class or studying. These include viewing and participating in sports, socializing
with others the same age, dating, attending nearby entertainment events, living
among other youth away from parents, and enjoying campus scenery. Of course,
students with children or working significant hours in the paid labor force are less
likely to partake in these activities.

Quantitative evidence for the consumption value of schooling comes from
showing that some students make enrollment decisions based in part on factors not
likely to help their earnings power after completion of a degree. Several researchers
estimate low or even negative pecuniary returns from majoring in certain college
majors or enrolling in graduate school (after conditioning on academic potential)
and attribute this behavior to school consumption (Alstadsaeter, 2004; Arcidiacono,
2004; Lazear, 1977). However, it is possible that future nonpecuniary returns make
up for this difference. As another approach, Pope and Pope (2009) show an increase
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Figure 5

Time Constraint Measures by Years of Completed Schooling before and after
Conditioning on Income
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Source: Based on data from the General Social Survey.

Notes: shows other time use outcomes from our sample: whether people say that they “always
feel rushed,” whether they want more leisure time, and whether they want more time with friends.
These questions were asked only to a subset of the General Social Survey, so the sample sizes are
smaller and the patterns are less precise than the ones presented above. See data appendix for more
details.
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in the quantity and quality of students applying to colleges that performed well in
basketball and football the previous year.

Causality and Other Interpretation Issues

Schooling is often used as the prototypical example for demonstrating chal-
lenges in trying to estimate causal effects. Above a minimum level, people usually
choose their level of attainment. Skills that individuals already possess may there-
fore be correlated with these choices. Estimated returns are upward biased if those
who would have attained more social-economic success regardless tend to complete
more schooling anyway (for example, perhaps for consumption reasons).

In this section, we describe two approaches to estimating nonpecuniary returns
to schooling that are more methodologically satisfying for causal inference than
the selection-on-observables approach presented above. The downside with these
approaches, however, is that, due to limited data availability, we are unable to
explore more specific, and perhaps more important, outcomes of schooling.

Twin and Sibling Studies

By comparing life outcomes between brothers or sisters with different levels of
schooling, we hold constant many common family factors. When looking at identical
twins, highly similar genetic influences are accounted for. The question, then, is why
would siblings (especially twins) end up with different levels of schooling? Perhaps
one sibling became more inspired by friends or teachers to continue. On the other
hand, even small genetic differences between siblings can lead to differences in
mental development and academic achievement (Fletcher and Lehrer, 2009; Black,
Devereux, and Salvanes, 2007; Neumark, 1999). If the reasons why some siblings
obtain different schooling amounts are mostly unrelated to later socioeconomic
success, then the approach provides a useful estimation strategy.

presents sibling and twin returns-to-schooling estimates for several
outcomes with and without conditioning on income. We take advantage of Norwe-
gian administrative data, which contain extremely large samples of siblings and
twins.? The twins sample consists of both fraternal and identical twins. Our sample

% Along these lines, we collected data from Princeton Review’s college rankings and estimated whether
top “party” or “sports” colleges were harder to get into compared to other colleges with similar academic
ranking in the same region. Specifically, for the sample of 324 colleges with ACT composite data in the
2010 edition of the Princeton Review rankings, we regressed the mean Freshman ACT score (used for
admissions) on a linear or quadratic variable for academic ranking, fixed effects for state or first three
digits in the college’s ZIP code, and dummy variables for whether the college was included among the
top 20 “Party Schools,” “Most Beautiful Campuses,” or sports schools (“Students Pack the Stadiums”).
Admissions requirements were significantly higher for party and sports schools. The estimated effects
weakened and became only marginally significant after further conditioning on the log of college size.
The results generally support the conclusion that which college students attend depends, at least in part,
on sports and social opportunities. Results are available on request from the authors.

“Behrman and Rosenzweig (2002) use a small sample of identical twins to compute within-twin estimates
of the effect of mother’s schooling on children’s schooling. Lundborg (2008) uses identical twins to
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Table 1
Estimated Effects from an Extra Year of Schooling—Siblings and Twins

1 [2] 3] [4] 5]
Siblings sample Twins sample
Change in mean ~ Change in mean Change in mean  Change in mean
Jfrom 1 year of from 1 year of Sfrom 1 year of from 1 year of
schooling schooling after schooling schooling
before conditioning  conditioning on before conditioning  after conditioning
Outcome Mean on income income. on income on income
Log annual 12.0407 0.0517%%* NA 0.0476%%* NA
income (0.0003) (0.0026)
Unemployed 0.07356 —0.0047%#%* NA —0.004 7% NA
(share) (0.0001) (0.0001)
On welfare 0.02332 —0.0034#** NA —0.0028%#* NA
(share) (0.0001) (0.0005)
Disability 0.1672 —0.01%%* NA —0.01%** NA
pension (0.0001) (0.0007)
(share)*
Divorced 0.11413 —0.0023%** —0.001 7% —-0.0027* -0.0027*
(share) (0.0001) (0.0001) (0.0011) (0.0011)
Spouse’s years 11.8347 0.228%#% 0.221%%* 0.229%%% 0.2277%#%
of schooling” (0.0019) (0.0019) (0.0173) (0.0175)
First child born 0.11167 —0.0083%*** —0.00771 %% —0.004 17##* —0.0372%*
when teenager (0.0002) (0.0002) (0.0011) (0.0012)
(share)©

Notes: Unless otherwise noted, all estimates are generated with Norweigian administrative data and
include all 28-60 year-olds in 2005. The table reports the coefficients corresponding to total years of
schooling (mean = 12.0, standard deviation = 3.2) after regressing each outcome on county of residence
and a quartic in age. Results in columns 3 and 5 are from regressions that also include a fourth-order
polynomial in log annual income, and drop those respondents without income. The results in column
3 are presented after including quartic polynomial controls for annual income. Some results are not
applicable (NA) because they involve conditioning on income when the outcome itself depends on
whether someone works or not. Standard errors are clustered by state and year of birth. The full siblings
sample size is 1,433,006, and the full twins sample size is 26,056.

* For siblings near retirement (age 55-67).

" For those who are married.

¢ Limited to women in the sample.

* #% and *** indicate significance at the 10, 5, and 1 percent levels, respectively.

includes individuals 28 to 60 years old in 2005. A more detailed data description
is given in the appendix. Column 1 displays the mean for each outcome: annual
income is calculated for all those in the sample who are working; the share unem-
ployed and on welfare is calculated over the full sample; the share on disability is only
for those in the age 55—67 age bracket; the share divorced is over the full sample;

estimate returns of schooling to health.
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the variable “Spouse’s years of schooling” is limited to the part of the sample that is
married; and “First child born when teenager” is limited to women in the sample.

Column 2 shows the estimated difference between siblings when one sibling
has on average an additional year of education. A variety of other control variables
are included in this calculation, including county of current residence. Thus, the
first row in Column 2 shows that working siblings with one more year of schooling
have, on average 5.2 percent more annual income than their less-educated siblings.
All differences in column 2 are statistically significant at the 1 percent level. As has
been found previously for Norway and indeed the other Nordic countries, where
the distribution of income is relatively equal, the monetary return to education is on
a lower spectrum relative to most other high-income countries.

Turning to nonpecuniary outcomes, siblings with one more year of schooling
are 0.47 percentage points less likely to be unemployed and 0.34 percentage points
less likely to be on welfare. As a measure for health, we also estimate effects on
the likelihood of receiving health disability payments. In Norway, disability benefits
seek to ensure sufficient income for subsistence for people whose earning ability
is permanently impaired by at least 50 percent due to illness, injury, or defect.
Disability pensions are granted if it is quite clear that there are no prospects of an
improvement in earning ability. Siblings near retirement (age 55-67) with more
schooling are 1 percentage point less likely to receive such benefits, and are there-
fore healthier. Consistent with the earlier patterns presented in the last section,
siblings with more schooling are also less likely to be divorced; women are less likely
to give birth as teenagers and more likely to be married to spouses who have higher
education themselves. The results in Column 4 just for twins are basically the same
as those for the full sibling sample.

As noted near the start of the paper, an added challenge in trying to estimate
nonpecuniary returns purely to schooling is to separate them from pecuniary ones,
since more money may be used to improve the very same outcomes we are interested
in. Many researchers estimate nonpecuniary returns without worrying whether they
occur through wealth effects or not. Some outcomes, like unemployment, voting,
and teen fertility are unlikely to be related to income. For others, however, we would
ideally like to use two separate sources of exogenous variation—one that affects
schooling and another that affects income. As a hypothetical example, we could
use data that make it possible to compare siblings with different levels of schooling
and in different firms where some unexpectedly are let go because of downsizing,
and then we would check some nonpecuniary outcome like health, for instance.
Even without separate sources for exogenous variation in schooling and income,
conditioning on observable income may still help if at least some of the income
variation uncorrelated with schooling is also related with the outcomes of interest.
Schooling effects after conditioning on income are probably downward biased
because individuals with above average schooling but below average income likely
have inherently poor skills relative to their attainment level that affect both why they
earn less and why they fare poorly on other outcomes. On the other hand, income
only approximates lifetime wealth. Results could be upward-biased if the schooling
effect still comes from increases in wealth that are not adequately controlled for by
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conditioning on income. We explored these possible measurement errors by using
siblings’ income as an instrument for own income. This generated slightly higher
estimated returns than those presented in but not by much.

Columns 3 and 5 show nonpecuniary returns to schooling estimates after condi-
tioning on own incomes. The estimated schooling effect on divorce rates falls by
about a fourth for the siblings sample and it hardly falls at all for the twins sample. The
estimated effect on teen fertility falls by very little, similar to the patterns presented in
the previous section.

Seeking Natural Experiments in Schooling

Another approach to estimating causal returns to schooling involves taking
advantage of policies that affect schooling costs without affecting benefits. For
example, whether individuals can commute to school impacts their likelihood of
attending. If a new college opens up in a remote neighborhood, it allows a follow-up
analysis with local youth who become, on average, more educated than youth from
other remote neighborhoods without nearby colleges. Card (1995) uses this policy
change to estimate pecuniary returns to schooling. Sometimes policies differ across
region and over time. Researchers can compare relative schooling differences and
corresponding outcomes between groups of individuals from different regions
before and after policy changes that affect schooling attainment for younger birth
cohorts from one region but not the other. Kane and Rouse (1993) use tuition
changes over time to estimate large pecuniary returns to schooling. Currie and
Moretti (2007) use college openings in the mid-twentieth century and find signifi-
cant impacts of maternal schooling on children’s health, and Kenkel, Lillard, and
Mathios (2006) use differences in high school graduation requirements and local
spending on education to find schooling effects on smoking and obesity. The caveat
with this approach is that the reasons behind the policy changes (or other policies
introduced at the same time) need to be unrelated to the later outcomes of interest.

By far the most common policy instrument used to examine pecuniary and
nonpecuniary returns is compulsory schooling. Minimum schooling legislation
changed over time in many countries. The changes made some youths stay in school
who would have left earlier in absence of the more restrictive laws. Angrist and
Krueger (1991) were the first to use compulsory schooling to estimate pecuniary
returns to schooling, and many have done so since (for example, Meghir and
Palme, 2005; Oreopoulos, 2006a; Aakvik, Salvanes, and Vaage, 2010). More recently,
other researchers have used these laws to estimate nonpecuniary effects on just
about everything from trust (Milligan, Moretti, and Oreopoulos, 2004) to eyesight
problems (Soloveichik, 2007).

shows several estimates of pecuniary and nonpecuniary returns to
schooling. Most of the results come from a large sample of native-born Americans
aged 25 to 64 from the 1950 to 2000 U.S. Censuses and 2001 to 2007 American
Community Surveys. The estimates use compulsory schooling laws faced when
aged 16 as instrumental variables. That is, in a first-stage regression the state’s
compulsory schooling age is included as an independent variable, which is used to
predict school attainment for individuals from different states and different birth
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Table 2
Estimated Effects from an Extra Year of Compulsory Schooling

1] [2] 31 4

Change in mean from  Change in mean from

1 year of compulsory 1 year of compulsory

schooling before schooling after Sample
Outcome Mean income controls income controls specification
Log weekly income 3.06 0.131 NA Working
(0.006) ***
Log occupational 3.27 0.063 0.046 Working
prestige score (0.003)##%* (0.003) ##*
Unemployed (share) 0.045 -0.005 NA Full
(0.002)##%*
On welfare (share) 0.019 -0.015 NA Full
(0.002) #**
In jail (share) 0.027 —-0.006 NA Black men
(0.003)* 21-65 yrs old
In mental institute 0.003 -0.001 NA Full
(share) (0.000)*
Probability of dying 0.11 -0.037 NA 14 yrs old in 1914-1939
within 10 years® (0.006) #** in 1960-1980
U.S. Censuses
First child born when 0.078 -0.008 —-0.008 Women
teenager (share) (0.002) s (0.002) *#*
Divorced (share) 0.187 -0.01 -0.005 Full
(0.002) #** (0.003) %
Oldest child behind 0.199 -0.032 -0.026 Parent matched to oldest
grade level (share) (0.004) ##* (0.006) *#* 8-16 year old
in household
Voted last national 0.49 0.09 0.089 Voting age 1978-2000
election (validated) (0.025) #** (0.027) s November Current
(share) Population Survey
Satisfied with life 0.86 0.048 0.035 25-65 year olds born
overall (share) (0.010)##* (0.012) *%#%* in UK from 1973-98
Eurobarometers

Source: Unless specified in column 4, all estimates are generated with a combined sample from the 1950-
2000 U.S. Censuses and 2001-2007 American Community Surveys and include all 25-65 year-old native-
born Americans aged 16 in 1915 or later with no more than a high school degree. The estimated effects
from compulsory schooling on mortality are from Lleras-Muney (2004). The other estimates are by the
authors.

Notes: shows several estimates of pecuniary and nonpecuniary returns to schooling. The estimates
use compulsory schooling laws faced when aged 16 as instrumental variables. Predicted minimum school-
leaving ages and exceptions are calculated according to the laws that existed in an individual’s state of
birth when the individual is age 16. The table reports the coefficients corresponding to total years of
schooling after regressing each outcome on year of birth, data year, gender, and race fixed effects, a
quartic in age, and on total years of schooling instrumented using the predicted minimum school-leaving
ages. Results in column 3 are from regressions that also include a fourth-order polynomial in log weekly
income and that drop individuals without income. Some results are not applicable (NA) because they
involve conditioning on income when the outcome itself depends on whether someone works or not.
Standard errors are clustered by state and year of birth.

* Estimates from Lleras-Muney (2004)

* #% and *** asterisks indicate significance at the 10, 5, and 1 percent levels, respectively.
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cohorts. In the second-stage regressions, the estimated values of school attainment
from that regression are used as the independent variable to predict effects on
adult outcome variables. This approach uses only variation in schooling outcomes
due to variation in compulsory schooling laws, after factoring out overall state and
birth cohort trends. The appendix available with this article at (http://ejep.org)
provides more details.

The first row of column 2 shows the estimated pecuniary returns. One year
of compulsory schooling increases weekly earnings by 13.1 percent, on average.
It also affects other labor market outcomes including occupational prestige, the
likelihood of being unemployed, and the likelihood of being on welfare (all in the
expected directions). Outside the labor market, compulsory schooling decreases
the chances of ending up in jail (among black youth), being divorced, being preg-
nant before age 20, and even being in a mental institute. It also decreases mortality
and increases Voting.E We find additional intergenerational effects on the likelihood
that a child repeated a grade. And finally, using changes to compulsory schooling
laws in the United Kingdom and data on self-reported well-being, we also estimate
that compulsory schooling increases overall life satisfaction. All of these estimates
fall by less than half when conditioning on individual income.

The results from are supported by several other studies that utilize instru-
mental variables and other causal inference identification strategies. For example,
Machin, Pelkonen, and Salvanes (forthcoming), Li (2006), and Oreopoulos (2007)
also find effects of schooling on regional mobility and unemployment. Our find-
ings that schooling decreases the likelihood of criminal activity are consistent with
Lochner and Moretti (2004) and Anderson (2009). Our findings that schooling
affects teen fertility are consistent with Black, Devereux, and Salvanes (2005b)
and Fort (2007). De Walque (2004b) also estimates causal effects of schooling on
mortality, and Powdthavee (2009) finds effects on blood pressure using changes
in minimum school leaving age in the United Kingdom. Milligan, Moretti, and
Oreopoulos (2004), and Dee (2004) present results for additional civic participa-
tion outcomes. The results on whether a child repeats a grade are similar to those
presented in Oreopoulos, Page, and Stevens (2006). Black, Devereux, and Salvanes
(2008) use a different set of compulsory schooling laws in Norway to find inter-
generational effects on education. Carneiro, Meghir, and Parey (2007), and Plug
(2004) also find intergenerational effects of schooling. Perez-Arce (2010) estimates
schooling effects on subjective time preferences, and Oreopoulos (2007) presents
additional estimates on returns to schooling on life satisfaction.

Interpreting the Findings: Signaling and Heterogeneity
A substantial and growing body of evidence using several appealing meth-
odological approaches suggests that schooling does indeed have substantively

8 The effects on mortality are taken from Lleras-Muney (2005). Data for the estimates on voting are
from the November Current Population Surveys. See the online appendix with this paper at (http://
www.ejep.org) for more details concerning
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important causal effects on a variety of life outcomes other than income. However,
some useful points should be remembered in interpreting these results.

One issue is that schooling may help develop skills or it may help signal skills that
individuals already have. If those with more schooling also have more inherent abili-
ties (perhaps because schooling for them is easier or more enjoyable), employers
can use schooling to predict better candidates. This is especially helpful when desir-
able worker attributes, like perseverance, discipline, and time management, are not
easily observed. The distinction matters because, with the signaling story, the private
returns to individuals overestimate the total economic gains (perhaps massively so),
whereas in the case where schooling develops skills, the private gains are probably a
lower bound (due to externalities).

It is very difficult to disentangle the extent to which returns to schooling are
driven more by signaling or skill development mechanisms because both theories
generate very similar empirical predictions. Our view of literature is that there is
evidence of both (for example, Arcidiacono, Bayer, and Hizmo, 2008). That said,
causal evidence of nonpecuniary returns to schooling tends to support the skill
development theory more than it does signaling. According to the signaling theory,
exogenous increases to schooling would affect a person’s ranking, which would
matter only to employers (or possibly potential spouses), but it should not affect
individual decisions such as whether to smoke, vote, spank, or “live for today.” If
schooling affects these decisions, it likely plays more than just a signaling role.

Finally, it’s worth remembering that the relationships between schooling and
life outcomes mentioned throughout this discussion are averaged over some indi-
viduals who benefit more and some less. This makes assessing potential returns to
schooling for subgroups complicated. Clearly, individuals differ by their tolerance
for taking tests and their degree of parental support. Access to job networks and a
little luck also lead to different outcomes. So not all schooling investments pay off.
With sufficient sample size, results can be separated by observable characteristics
(for example, by gender), which partly offsets these problems. Econometric tech-
niques sometimes also help in identifying individuals we are often most interested
in, like those on the verge of leaving school without college or a high school degree.
Still, it must be recognized that the effects are averaged and do not necessarily
reflect real effects for every individual.

Discussion and Next Steps

Increasing income and wealth clearly provides a central motivator for why
students forego earnings and suffer through exams and writing assignments. But,
as we argue in this paper, the experience and skills acquired generate many other
nonpecuniary returns. Gains from school occur from being in a job that not only
pays more but also offers more opportunities for self-accomplishment, social inter-
action, and independence. Schooling generates occupational prestige. It reduces
the chance of ending up on welfare or unemployed. It improves success in the
labor market and the marriage market. Better decision-making skills learned in
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school also lead to better health, happier marriages, and more successful children.
Schooling also encourages patience and long-term thinking. Teen fertility, criminal
activity, and other risky behaviors decrease with it. Schooling promotes trust and
civic participation. It teaches students how to enjoy a good book and manage money.
And for many, schooling has consumption value too.

This line of thought emphasizes a key weakness in much of the literature on
the economics of education: Years of schooling and degree attainment are not
particularly good measures of education. They provide limited information on
what it is about schooling that produces both pecuniary and nonpecuniary returns.
A better understanding about which particular skills generate returns and how
skills are actually acquired could lead to better measures of school quality. Despite
much interest, we know very little about the impact of different curricula or about
different pedagogical methods and ways of organizing and running schools. An
overreliance on quantitative- and qualification-based measures has neglected quali-
tative evidence and theoretical perspectives. For example, perhaps the effects of
schooling depend just as much on the nature and quality of learning as on the
number of years spent in school. Of course, the reasons why most of the research
so far has focused on years of schooling or grades completed is that these data are
readily available, while collecting information on curricula and teaching methods
is much more difficult and costly. To extend our knowledge, we need to look more
carefully at what happens during learning experiences and expand the range of
measures to include the more qualitative dimensions of learning environments.

We hope to have persuaded the reader at this point that nonpecuniary returns
from education are both real and important. To get a rough back-of-the-envelope
measure of the relative importance between pecuniary and nonpecuniary returns,
we can compare our estimated schooling effects on happiness in before
and after controlling for income. The effect before conditioning on income falls
by only one-quarter after conditioning, suggesting that as much as three-quarters of
the schooling effect on self-reported life satisfaction is due to nonpecuniary factors.

If returns to schooling are so high—with nonpecuniary returns that may
well be even higher than the more-often-estimated pecuniary returns—why do
students not stay on longer? One reason is that these returns are averaged over
some individuals who benefit more and some less. Since children begin school with
different capabilities and face different obstacles, not everyone faces the same costs
and benefits. But this same heterogeneity also suggests that at least some students
should expect larger-than-average returns. Under the basic investment model of
schooling, the upfront costs for these students would have to be extremely large or
the benefits extremely uncertain to rationalize early exit decisions (as calculated in
Oreopoulos, 2007). In our opinion, the estimated returns are too large to support
the theory that most students are optimally trading off costs and benefits when
deciding how much education to acquire. Some people are missing out on signifi-
cant welfare-increasing opportunities.

We suggest several explanations worth further research, each carrying quite
different implications about education policy. First, low-income families may face
financial obstacles in trying to afford school. They may be averse to accepting
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thousands of dollars in debt for an indefinite amount of time, or they may be
unaware about how to obtain financial aid. Recent work by Bettinger, Long, Oreo-
poulos, and Sanbonmatsu (2009), for example, show that helping individuals from
disadvantaged families complete college financial aid application forms dramati-
cally increases enrollment. Belley and Lochner (2007) and Field (2009) offer more
evidence and further reading on the importance of financial constraints.

Second, many students may be myopic. Parents with teenagers can attest that
youth are particularly predisposed to downplaying or ignoring future consequences
from current behavior (for a more academic gloss on this argument, see Laibson,
1997; O’Donoghue and Rabin, 1999; Spear, 2000). When teenagers and young
adults make their choices about school attainment, it may be especially easy to see
the immediate costs and harder to grasp fully the long-term benefits. Exploring
these issues more thoroughly would shed further light on the overall education
attainment decision-making process and help identify ways to make individuals
recognize the large returns from schooling. Large amounts of money appear to be
lying on the sidewalk. Of course, money isn’t everything. In the case of returns from
schooling, it seems to be just the beginning.

m We thank Florian Hoffman for his very helpful research assistance. We also thank Kevin
Milligan, Enrico Moretti, Stacey Chen, Costas Meghir, Pedro Carneiro, Matthias Perry,
and Dean Lillard for providing data and code, and Judith Scott-Clayton, Brian Jacob, Sue
Dynarski, Aloysius Siow, David Figlio, Kevin Milligan, and John Helliwell, Craig Riddell,
and this journal’s editors for helpful comments.
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