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Introduction
A growing body of research in economics, epidemiology, and developmental psychology establishes the importance of attributes shaped in childhood in determining
adult outcomes. At least 50% of the variability of lifetime earnings across persons
results from attributes of persons determined by age 18.1 Childhood is the province
of the family and the environments in which families are situated. Any investigation
of how conditions in childhood affect life outcomes is a study of family influence and
the influence of family environments.
The papers in this collection contribute to a vibrant recent literature that investigates the determinants and consequences of parental actions and childhood
environments on child outcomes. That literature is based on multi-generation models with distinct developmental periods of childhood and adulthood and multiple
skills. It demonstrates the value of a variety skills, not just IQ or skills measured by
achievement tests. An approach based on the dynamic evolution of skills unifies the
literature on family economics with the intervention literature and the literature on
schooling.
This approach emphasizes the dynamics of skill formation. Central to the literature are the concepts of complementarity, dynamic complementarity, the multiplicity
of skills, and critical and sensitive periods in the life of a child for different skills.
These concepts account for a variety of empirical regularities that describe the process of human development.
Family environments during the early years, and especially parenting, are major
determinants of human development because they shape the foundation for lifetime
skill development formed before children enter formal schooling. Through dynamic
complementarity, they enhance the productivity of downstream investments. The
literature establishes conditions under which it is socially productive to invest in the
early years of disadvantaged children. These conditions are supported by evidence
reported in the literature. Later-stage remedial interventions for cognitive skills are
generally less effective. Interventions aimed at disadvantaged adolescents can be
effective if they target the enhancement of noncognitive skills and provide valuable
1

See Cunha et al. (2005); Huggett et al. (2011); Keane and Wolpin (1997).
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information that helps adolescents utilize their skill-base and make wise choices.
Just as it is imprecise to proxy human capital by scores on IQ or achievement
tests, it is inadequate to measure parental investment only in terms of financial
expenditures on the child. This practice may contribute to the current emphasis
in the literature on credit constraints as a major source of achievement gaps. The
importance of the timing of receipt of income and the role of credit constraints in
shaping child development is a hotly debated issue in the field. It receives some
attention in this issue in the paper by Carneiro and Ginja. Their work supports the
contention that the importance of financial resources in shaping child outcomes has
been exaggerated in the recent literature compared to the importance of parenting
and mentoring. Untargeted cash transfers are unlikely to be effective tools for
promoting child skills (see Cunha, 2007, Caucutt and Lochner, 2012, and Del Boca,
Flinn and Wiswall in this issue).
The recent literature uses multiple empirical methodologies: observational studies of family influence including both reduced form treatment effect models, structural models, and social experiments. All methodological approaches are represented in this issue.
Heckman and Mosso (2014) summarize the recent economic literature on human development through adolescence and early adulthood. The early literature
on family influence and the determinants of social mobility pioneered by Becker
and Tomes (1979, 1986) developed multiple-generation models with one period of
childhood, one period of adulthood, one-child families (with no fertility choices),
and a single parent. These models are precursors to the modern literature.
Becker and Tomes do not analyze marital sorting and family formation decisions.
Parental engagement with the child is in the form of investments in educational
goods analogous to firm investments in capital equipment. In the early literature
on child development, the role of the child is passive and parents are perfectly
informed. Parental time investments in children are mentioned, but ignored in the
early empirical analyses for want of data. (The Del Bono et al. paper contributes
to this literature by introducing parental time as an input. See also Del Boca et al.,
2014 and their paper in this issue.)
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In the early literature, investments at any stage of childhood are assumed to be
equally effective in producing adult skills. The output of child quality from family
investment is a scalar measure of cognition (IQ or an achievement test) or “human
capital.” These concepts are often used interchangeably in the early literature.
Recent research in the economics of human development focuses on skills and
the technology of skill formation. It establishes the importance of accounting for:
(1) multiple distinct developmental periods in the life cycle of childhood and, in particular, the existence of critical and sensitive periods of childhood in the formation
of skills; (2) multiple skills for both parents and children that extend traditional
notions about the skills required for success in life; and (3) multiple forms of investment, including parenting and schooling. Some of the most exciting recent research
models parent-child/mentor-child, and parent-teacher-child relationships as interactive systems, involving attachment and scaffolding 2 as important determinants of
child development. The recent literature also takes a more nuanced view of child
investment and accounts for parental time and lack of parental knowledge about the
capacities of children and effective parenting practices.3 It creates and implements
an econometric framework that unifies the study of family influence and external
interventions on child outcomes.4
Many interpret the well-established empirical relationship between family income
and child achievement as evidence of market failures including credit constraints.
Although it is conceptually attractive to do so, and amenable to analysis using standard methods, the empirical evidence that credit constraints substantially impede
child skill formation is not especially strong.5 Family income proxies many aspects
of the family environment—parental education, ability, altruism, personality, and
peers. The recent empirical literature suggests that unrestricted income transfers
are a weak reed for promoting child skills and the papers assembled here support
2

Scaffolding is an adaptive interactive strategy that recognizes the current capacities of the child
(trainee) and guides him or her to further learning without frustrating the child. Activities are tailored
to the individual child’s ability so they are neither too hard or too easy in order to keep in the “zone
of proximal development,” which is the level of difficulty at which the child can learn the most. See
Heckman and Mosso (2014), Sroufe et al. (2005), Hotz and Pantano (2013) and Garcı́a and Heckman
(2015).
3
See Cunha et al. (2013).
4
See Cunha and Heckman (2009) and Cunha et al. (2010).
5
See the evidence in Heckman and Mosso (2014).
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this proposition (see especially the Del Boca et al. paper). Before turning to a
discussion of the individual papers, it is useful to review the findings of the recent
literature.

1

Some Facts about Skills Over the Life Cycle

Drawn from the Recent Literature
Skills are multiple in nature and encompass cognition and personality, as well as
health. The recent empirical literature establishes some key features of human
development and its measurement (see Cunha et al., 2006, Almond and Currie,
2011 and Heckman and Mosso, 2014 for extensive discussions of the evidence.)

1.1

Skills

Multiple skills determine a wide variety of life outcomes. Considerable evidence
shows that cognitive and noncognitive (socioemotional) skills influence labor market outcomes, the likelihood of marrying and divorcing, the likelihood of receiving
welfare, voting, and health. Comprehensive surveys are presented in Borghans et al.
(2008), Almlund et al. (2011), Heckman and Kautz (2014), and Kautz et al. (2014).
Heckman et al. (2015a,b) present fresh evidence on their importance.

Gaps in Skills Gaps in skills across socioeconomic groups open up at early ages
for both cognitive and noncognitive skills. Carneiro and Heckman (2003), Cunha
et al. (2006), and Cunha and Heckman (2007) present evidence of early divergence
in cognitive and noncognitive skills across socioeconomic classes before schooling
begins. Heckman and Mosso (2014) cite a variety of studies documenting this fact.
Many studies show near-parallelism in measures of these skills during the school
years across children of parents from different socioeconomic backgrounds, even
though schooling quality is very unequal across these groups.

Genes The early emergence of skill gaps might be interpreted as the manifestation
of genetics: Smart parents earn more, achieve more, and have smarter children.

6

There is, however, a strong body of experimental evidence on the powerful role of
parenting and parenting supplements, including mentors and teachers, in shaping
skills.

6

Genes are important, but skills are not solely genetically determined. The role
of heritability is exaggerated in many studies and in popular discussions (see, e.g.,
Harris, 2006). Environments can trigger the expression of some genes, and can
suppress or enhance gene expression in other cases (Moffitt, 2005). Nisbett et al.
(2012), Tucker-Drob et al. (2009), and Turkheimer et al. (2003) show that estimated
heritabilities are larger in families of higher socioeconomic status. Genes need sufficiently rich environments to fully express themselves. There is mounting evidence
that gene expression is itself mediated by environments (see the evidence cited in
Heckman and Mosso, 2014). Epigenetics7 informs us that environmental influences
are partly heritable.8

1.2

Critical and Sensitive Periods in the Technology of

Skill Formation
There is compelling evidence for critical and sensitive periods in the development of
a child. The production of skills shows differential malleability at different stages of
the life cycle (see Thompson and Nelson, 2001, Knudsen et al., 2006, and the body
of evidence summarized in Cunha et al., 2006 and Heckman and Mosso, 2014). For
example, IQ is rank stable after age 10, whereas personality skills are malleable
from early childhood through adolescence and into early adulthood.9 A substantial body of evidence from numerous disciplines shows the persistence of early life
disadvantage in shaping later life outcomes. Early life environments are important
for explaining a variety of diverse outcomes, such as crime, health, education, occupation, social engagement, trust, and voting. Readers are referred to Cunha et al.
6

There is also evidence that, on average, 50% of all traits are heritable. However, average differences
in general cognitive ability across groups are small compared with individual differences within groups
(Plomin, 1999).
7
The study of heritability not related with DNA sequencing.
8
See Cole et al. (2012); Gluckman and Hanson (2005, 2006); Jablonka and Raz (2009); Kuzawa and
Quinn (2009); Rutter (2006).
9
These results are anticipated in an early study by Bloom (1964).
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(2006); Heckman and Mosso (2014) and Almond and Currie (2011) for reviews of
numerous studies on the importance of prenatal and early childhood environments
on adolescent and adult health10 and socioeconomic outcomes.

1.3

Family Investments

Gaps in skills by age across different socioeconomic groups have counterparts in
gaps in family investments and environments. Hart and Risley (1995), Fernald
et al. (2013), and many other scholars show how children from disadvantaged environments are exposed to a substantially less rich vocabulary than children from
more advantaged families. At age three, children from professional families speak
50% more words than children from working-class families and more than twice
as many compared to children from welfare families (see Hart and Risley, 1995).
There is substantial research literature summarized in Cunha et al. (2006), Lareau
(2011), Kalil (2013), and Moon (2014) showing that disadvantaged children have
compromised early environments as measured on a variety of dimensions.11 Recent evidence from Cunha et al. (2013) documents the lack of parenting knowledge
among disadvantaged parents. Parenting styles are important determinants of early
child development (Fiorini and Keane, 2014; Del Bono et al. in this issue). Parenting styles in disadvantaged families are found to be much less supportive of learning
and encouraging child exploration (see Hart and Risley, 1995; Kalil, 2013; Lareau,
2011).

1.4

Resilience and Targeted Investment

Although early life conditions are important, there is considerable evidence of resilience and subsequent partial recovery. To our knowledge, there is no substantial
body of evidence on full recovery from initial disadvantage. The most effective adolescent interventions target the formation of personality (socioemotional and character skills) through mentoring and guidance, and also provide information. This
10

For example, Barker (1990) and Hales and Barker (1992) propose a “thrifty phenotype” hypothesis,
now widely accepted, that reduced fetal growth is associated with a number of chronic conditions later
in life (Gluckman and Hanson, 2005, 2006).
11
See Heckman and Mosso (2014) for additional evidence.
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evidence is consistent with the greater malleability of personality and character skills
into adolescence and young adulthood compared to cognitive skills, and especially
IQ, which becomes rank stable before puberty. The body of evidence to date shows
that, as currently implemented, many later life remediation efforts are not effective
in improving the cognitive skills and life outcomes of children from disadvantaged
environments.12 As a general rule, the economic returns to these programs are
smaller compared to those policies aimed at closing gaps earlier (see Cunha et al.,
2006; Heckman and Kautz, 2014; Heckman et al., 1999). However, workplace-based
adolescent intervention programs and apprenticeship programs with mentoring, surrogate parenting, and guidance show promising results. They foster important character skills, such as increasing self-confidence, ability to work in teams, autonomy,
and discipline, which are often lacking in disadvantaged youth. In recent programs
with only short-term follow-ups, mentoring programs in schools that provide students with information that improves their use of the stock of existing skills have
also been shown to be effective (see, e.g., Alan and Ertac, 2014; Bettinger et al.,
2012; Carrell and Sacerdote, 2013; Cook et al., 2014).

1.5

Parent-child/Mentor-child Interactions Play Key Roles

in Promoting Child Learning
A recurrent finding from the family influence and intervention literatures is the
crucial role of child-parent/child-mentor relationships that “scaffold” the child (i.e.,
track the child closely, encourage the child to take feasible next steps forward in his
or her “proximal zone of development,” and do not bore or discourage the child).
Successful interventions across the life cycle share this feature.13

1.6

High Returns to Early Investment

Despite the generally low returns to interventions targeted toward the cognitive skills
of disadvantaged adolescents, the empirical literature shows high economic returns
12

See the evidence in Heckman and Mosso, 2014. Rutter (2010) show that Romanian orphans reared in
severely disadvantaged environments but adopted out to more advantaged environments partially recover,
with recovery being the greatest among those adopted out at the earliest ages.
13
See Schore (1994), Sroufe et al. (2005), Heckman and Mosso (2014) and Garcı́a and Heckman (2015).
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for investments in young disadvantaged children. There is compelling evidence that
high-quality interventions targeted to the early years are effective in promoting
skills (Kautz et al., 2014). This evidence is explained by the concept of dynamic
complementarity introduced in Cunha and Heckman (2007, 2009) and discussed
extensively in Heckman and Mosso (2014). Recent interventions with short-term
follow-ups appear to show remarkable effects on achievement test scores (See Cook
et al., 2014). These findings may appear to contradict the evidence on the rank
stability of IQ before the onset of puberty. However, as noted by Borghans et al.
(2008), Almlund et al. (2011), Heckman and Kautz (2012, 2014), and Borghans et al.
(2011b), the scores on achievement tests are heavily weighted by personality skills.
Achievement tests are designed to measure “general knowledge”—acquired skills.
This evidence is consistent with the evidence from the Perry Preschool Program
that showed boosts in achievement test scores without raising IQ. Perry boosted
noncognitive skills.

2

Skills, the Technology of Skill Formation,

and the Essential Ingredients of a Life-Cycle
Model of Human Development
The recent literature shows that skills, the technology of producing skills, and
parental preferences and constraints play key roles in explaining the dynamics of
family influence. We briefly review this literature in order to place the results of
this Symposium in context.

2.1

Skills

We represent the vector of skills at age t over lifetime T by θt . We decompose
θt into three subvectors according to recent practice in the economics of human
development:

10

θt = (θθC,t , θN,t , θH,t ),

t = 1, . . . , T,

(1)

where θC,t is a vector of cognitive skills (e.g. IQ) at age t, θN,t is a vector of noncognitive skills (e.g. patience, self-control, temperament, risk aversion, discipline, and
neuroticism) at age t, and θH,t is a vector of health stocks for mental and physical
health at age t.
Skills evolve with age and experience t. The dimensionality of θt may also change
with t. As people mature, they acquire new skills and sometimes shed old skills.
Skills serve to determine: (a) resource constraints, (b) agent information sets, and
(c) expectations.
A key idea in the recent literature is that a core low-dimensional set of skills
joined with incentives and constraints generates a variety of diverse outcomes, although both the skills and their relationship with outcomes may change with the
stage of the life cycle. An active body of research investigates the role of skills
in producing outcomes (see Almlund et al., 2011; Borghans et al., 2008; Bowles
et al., 2001; Dohmen et al., 2010). In general, different outcomes are differentially
affected by the components of skill vector θt and the weights vary over the life
cycle. Schooling completion, for example, depends more strongly on cognitive abilities, whereas earnings are equally affected by cognitive skills and noncognitive skills
such as conscientiousness.14 Heckman et al. (2013) and Garcı́a (2014) show that HS
graduation/college attendance depend more on cognitive skill, but employment at
age 30 is mediated far more by non-cognitive skills.15 Scores on achievement tests
depend on both cognitive and non-cognitive skills (Borghans et al., 2011a).16 Evidence that achievement tests predict outcomes better than measures of personality
or IQ alone miss the point that achievement tests capture both.17 As the mapping
of skills to outputs differs among tasks, people with different levels of skills will also
14

See Almlund et al. (2011) for the definition of the Big Five attributes used in personality psychology.
They have been called the “latitude and longitude of personality.”
15
See Elango et al., 2015, Figure 6.
16
See Borghans et al. (2008) and Heckman and Kautz (2012, 2014). This point is confused in a literature
that equates cognition with scores on achievement tests.
17
For a recent example of this sort of confusion, see Duckworth et al. (2012).
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have comparative advantages in performing different tasks.18

2.2

Technology

An important ingredient in the recent literature on the economics of human development is the technology of skill formation (Cunha, 2007; Cunha and Heckman, 2007),
where the vector θt evolves according to a law of motion affected by investments
broadly defined as actions specifically taken to promote learning, and parental skills
(environmental variables):

θt+1 = f (t) (

θt
|{z}

,

It
|{z}

,

self productivity investments
and cross effects

θP,t ).
|{z}

(2)

parental
skills

f (t) is assumed to be twice continuously differentiable, increasing in all arguments
and concave in It . Investment includes schooling, parenting and parental support of
children in schools. As noted above, the dimension of θt and f (t) likely increases with
the stage of the life cycle t, as does the dimension of It . New skills emerge along with
new investment strategies. The technology is stage-specific, allowing for critical and
sensitive periods in the formation of skills and the effectiveness of investment.19 This
technology accommodates the family formation of child preferences, as in Becker and
Mulligan (1997), Becker et al. (2012), Bisin and Verdier (2001), and Doepke and
Zilibotti (2012).
The first term in equation (2) captures two distinct ideas: (a) that investments
in skills do not fully depreciate within a period and (b) that stocks of skills can
act synergistically (cross partials may be positive). For example, higher levels of
noncognitive skills promote higher levels of cognitive skills, as shown in the econometric studies of Cunha and Heckman (2008) and Cunha et al. (2010).
A crucial concept emphasized in the recent literature is complementarity between
skills and investments at later stages (t > t∗ ) of childhood:
18

One version of this is the Roy model of occupational choice. See, e.g., Heckman and Sedlacek (1985).
The technology is a counterpart to the models of adult investment associated with Ben-Porath (1967)
and its extensions (see, e.g., Browning et al., 1999 and Rubinstein and Weiss, 2006). It is more general
than the Ben-Porath model and its extensions, because it allows for multiple skill outputs (θθt ) and multiple
inputs (IIt ), where inputs at one stage of the life cycle can be qualitatively different from investments at
other stages of the life cycle. Cunha et al. (2006) compare technology (2) with the Ben-Porath model.
19
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∂ 2θt+1
> 0,
∂θθt ∂IIt0

t > t∗ .20

The recent empirical literature is consistent with the notion that investments and
endowments are direct substitutes (or at least weak complements) at early ages,
∂ 2θt+1
≤ 0,
∂θθt ∂IIt0



∂ 2θt+1
t < t , or  >
> 0, for “small” 
∂θθt ∂IIt0
∗

but that complementarity increases with age:
∂ 2θt+1
↑ t ↑ .21
∂θθt ∂IIt0

Growing complementarity with the stage of the life cycle captures two key ideas.
The first is that investments in adolescents and adults with higher levels of skill θt
tend to be more productive. This is a force for disequalization of investment across
ability groups if investment decisions are made solely on the basis of economic
efficiency. Investment in the more able (those with higher θt ) is more efficient. It is
consistent with evidence reported by Cameron and Heckman (2001), Cunha et al.
(2006), Carneiro et al. (2013), and Eisenhauer et al. (2015) that returns to college
are higher for more able and motivated students.
The second idea is that complementarity tends to increase over the life cycle.
This implies that compensatory investments tend to be less effective the later the
stage in the life cycle. This feature is consistent with a large body of evidence reviewed in Cunha et al. (2006) and Heckman and Mosso (2014) that shows that later
life remediation is generally less effective than early life prevention and investment
(Cunha et al., 2006; Heckman and Kautz, 2014; Knudsen et al., 2006; Sroufe et al.,
20

There are other notions of complementarity. For a discussion with reference to the technology of skill
formation, see Cunha et al. (2006).
21
See Cunha (2007), Cunha and Heckman (2008), and Cunha et al. (2010).
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2005).22 The dual face of later life complementarity is that early investment is most
productive if it is followed up with later life investment.
Complementarity coupled with self-productivity leads to the important concept
of dynamic complementarity introduced in Cunha and Heckman (2007, 2009). Because investment produces greater stocks of skills (IIt ↑⇒ θt+1 ↑) and because of
self-productivity (θθt+1 ↑ ⇒ θt+s ↑, s ≥ 1) it follows that:
∂ 2θt+s+1
> 0,
0
∂IIt ∂IIt+s

s ≥ 1.

Investments in period t + s and investments in any previous period t are always
complements as long as θ t+s and I t+s are complements, irrespective of whether I t
and θ t are complements or substitutes in some earlier period t.23 Early investment
enhances later life investment, even if early investment substitutes for early stage
skills.
These properties of the technology of skill formation show why investment in
disadvantaged (low-θθt ) adolescents can be both socially fair and economically efficient, whereas later-stage investments in disadvantaged adults, although fair, may
be economically inefficient. Building the skill base of disadvantaged young children
makes them more productive at later ages. Dynamic complementarity also shows
why investments in disadvantaged adolescents and young adults who lack a suitable
skill base are often less effective.
These properties of the technology explain, in part, why more advantaged children were the first to respond in terms of college attendance to the rising returns to
education (see Cunha et al., 2006). They had the necessary skill base to benefit from
more advanced levels of schooling as the returns increased. These properties also
explain the failure of tuition subsidy policies in promoting the educational participation of disadvantaged adolescents (see Heckman, 2008). They lack the necessary
skills to go on to college. Dynamic complementarity also suggests that limited access to parenting resources at early ages can have lasting lifetime consequences that
22

It is not inconsistent with the notion that later life investments for persons with high levels of θ
may have substantial effects and be cost-effective. It is also consistent with the notion that later life
information and guidance can enhance the effectiveness of a given stock of skills (See Bettinger et al.,
2012).
23
For a proof see Heckman and Mosso (2014).
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are difficult to remediate at later ages.
Parental skills also play a disequalizing role as they enhance the productivity
2θ

∂ θt+1
of investments ( ∂θ
> 0). There is evidence that more educated parents, by
θP,t ∂II 0
P,t

t

their more frequent engagement with their children, increase the formative value
of investments such as sports or cultural activities (Lareau, 2011). The evidence
reported by Dickson et al. in this issue shows that boosting the education of the
least educated persons who become parents has a beneficial effect on child scores
on achievement tests.
Public investments are usually thought to promote equality. Whether or not
they do so depends on the patterns of substitutability with private investments and
parental skills. If more skilled parents are able to increase the productivity of public
investments as they are estimated to do with private ones, or if public investments
crowd out private investments relatively more among disadvantaged families, then
public investments will also play a role towards disequalization.24

2.3

Other Ingredients

In addition to the functions linking outcomes to skills and the technology of skill
formation, a fully specified model of family influence considers family preferences for
child outcomes. Parents have different beliefs about “proper” child rearing, and can
act altruistically or paternalistically (see, e.g., Baumrind, 1968, Bisin and Verdier,
2001, and Doepke and Zilibotti, 2012).25 Parents may also have different preferences, and different patterns of labor market specialization, depending on child gender (Lundberg, 2005). A fully specified model also includes family resources broadly
defined, such as parental and child interactions with financial markets and external institutions. This includes restrictions (if any) on transfers across generations,
restrictions on transfers within generations (parental lifetime liquidity constraints),
24

This is an argument against the universal provision of policies to promote the equality of outcomes.
The evidence supporting the complementarity hypothesis is mixed. See Pop-Eleches and Urquiola (2013)
and Gelber and Isen (2013).
25
Altruistic parents care about the utility of their child and therefore evaluate their child’s actions
using the child’s utility function. Paternalistic parents, on the other hand, potentially disapprove of their
child’s actions, as these are evaluated through the lenses of the parents’ utility function. The literature
has not yet reached a consensus on the specification of parental preferences, and evidence on the precise
form of parental preferences for child outcomes is scant.
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and the public provision of investments in children. The paper by Carneiro and
Ginja (this issue) suggests that transitory shocks in family income are smoothed
out and have little effect on child outcomes. This is consistent with the absence of
short-term credit constraints.
Credit constraints are traditional components of economic analysis. Less traditional, but central to the recent literature are other constraints on parents: (a)
information on parenting practices and parental guidance (Cunha et al., 2013); (b)
genes; and (c) the structure of households, including assortative matching patterns.

2.4

The Empirical Challenge

There is a substantial empirical challenge facing the analyst of family influence on
child outcomes. Influences at different stages of the life cycle build on each other.
Evidence of early family influence on adult outcomes is consistent with strong initial
effects that may be attenuated at subsequent stages of the life cycle or weak initial
effects that are amplified at later stages of the life cycle. The empirical challenge
is to sort out the relative importance of the different causal influences on adult
outcomes and stages of the life cycle where they are most influential.

2.5

Recent Developments

Some of the leading models in the recent literature make explicit assumptions about
parental preferences and generate multiple-generation frameworks. Heckman and
Mosso (2014) survey the recent literature. Most studies assume parental altruism,
but a few are explicitly paternalistic. They all feature investment in goods. Only
recently has parental time been analyzed as an explicit input to child quality. The
studies by Carneiro and Ginja, Del Bono et al. and Del Boca et al. in this Symposium explicitly analyze time investments.
Most models analyze how child investment depends on parental skills. Surprisingly, however, some of the recent models omit parental skills (such as parental
education) as arguments in the technology of skill formation despite the evidence in
a large literature that parental skills (apart from explicit parental investments) are

16

important factors in producing child skills.26 The paper by Dickson et al. in this
issue confirms this point, as do earlier papers by Carneiro et al. (2013), Cunha et al.
(2010) and Cunha and Heckman (2008). Until recently, most studies considered the
self-productivity of skills. However, some recent papers ignore this feature, despite
the empirical evidence that supports it.
Most analyses assume that parents know the technology of skill formation, as
well as the skills of their children, in making investment decisions. Cunha et al.
(2013) is an important exception. The recent literature also ignores intergenerational transfers. Some papers consider extreme credit constraints that do not
permit any borrowing (or lending), even within a lifetime of a generation, much less
with regard to inter-generational transfers.27 Virtually the entire literature focuses
on single-child models, exogenous fertility, and exogenous mating decisions. Most
models focus on the behavior of only one parent, typically the mother, and the
characteristics of the other parent are essentially treated as irrelevant.28
These models do not capture some essential features of the process of child
development. First, with the exception of Cunha and Heckman (2008) and Cunha
et al. (2010), human capital is treated as a scalar. This is inconsistent with the
basic facts presented in Section 1. It is a practice inherited from the early literature
of Becker and Tomes (1979, 1986), and Solon (2004). Skills are multidimensional.
Borghans et al. (2008), Almlund et al. (2011), and Heckman and Kautz (2012,
2014) present evidence showing that a single skill, such as cognitive ability or IQ, is
insufficient to summarize the determinants of life achievements.
Second, in some recent models, investments are also treated as scalars. In truth,
parents and schools have access to and use multiple forms of investment, and the
nature of the investments changes over the life cycle of the child. The most relevant
omissions in the early models of child development are time investments. Quality
parenting is a time-intensive process. The recent literature shows that parental time
is a prime factor influencing child skill formation (Bernal, 2008; Bernal and Keane,
2010, 2011; Del Boca et al., 2014; Gayle et al., 2014; Lee and Seshadri, 2014). Papers
26

See, e.g., Cunha and Heckman (2008) and Cunha et al. (2010).
See Del Boca et al. (2014) and their paper in this issue.
28
Gayle et al. (2014) is a notable exception.
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by Del Bono et al., Del Boca et al. and Carneiro and Ginja in this issue explicitly
introduce parental time as determinants of child development. Del Bono et al. and
Del Boca et al. use very precise measures of parenting time and child investment
that improve on previously used measures of parental time invested in children: the
complement of time not spent working. Families differ in their productivity and
availability of time and face different opportunity costs. Time investments may
complement or substitute for goods investments. In addition, spending time with
children allows parents to more accurately assess the capacities of their children and
to make more precisely targeted investment decisions. Parent-child/child-mentor
interactions operate in real time and parents/mentors actively engage the child to
stimulate learning.
Third, families usually have more than one child. Parents make decisions on
how to allocate investments across different siblings, compensating for or reinforcing
initial differences among them (Behrman et al., 1982). Parental preferences might
conflict with what is socially optimal (Del Bono et al., 2012). Del Boca et al. (2014)
and Gayle et al. (2014) present models with multiple children. Firstborn children
receive relatively more early investment and appear to do better as adults (see, e.g.,
Black et al., 2005a and Hotz and Pantano, 2013). This is consistent with dynamic
complementarity.
Fourth, the models in the literature ignore the interaction of parents and children
in the process of development. They treat the child as a passive being whose skills
are known to the parent. They assume that the parent fully internalizes the child’s
utility as her own and the child’s utility function is that of the parents. Heckman and
Mosso (2014) and Garcı́a and Heckman (2015) discuss mentor-child interactions.
Akabayashi (2006), Lizzeri and Siniscalchi (2008), Hotz and Pantano (2013) and
Cosconati (2009) are important early contributions.
Fifth, fertility is taken as exogenous. Forward-looking parents might attempt
to time their fertility to balance the benefit from the presence of a child with the
need and desire to provide a certain amount of monetary and time investments.
The motive to avoid credit constraints, for example, may induce a greater delay
in fertility for parents with a high preference for child quality. The greater the
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desired level of investment, the costlier it is to hit an early constraint. To avoid
this risk, parents may delay fertility until a sufficient level of precautionary assets
has been accumulated. This observation is consistent with the fertility decisions
of more educated parents (Almlund, 2013).29 This consideration suggests caution
in taking too literally the models of credit constraints interacting with dynamic
complementarity that take fertility as exogenously determined. The parents who
hit the constraints may be less farsighted and may have less information. A variety
of other attributes might be confounded with any effect of the levels of income or
the constraint itself. In the empirical work on the importance of credit constraints,
these factors are rarely accounted for.
Finally, a child’s development is influenced by the environment outside his family: day care, kindergarten, school, and neighborhood. The effectiveness of policies
is determined in part by parental responses to them. Policies that complement
rather than substitute for family investments will have greater impacts and lower
costs. Heckman and Mosso (2014) summarize the evidence on parental responses
to interventions.

3

Credit Constraints and the Effects of Family

Income on Child Development
The literature is unanimous in establishing that families with higher levels of longrun (or permanent) income on average invest more in their children and have children with greater skills. The paper by Carneiro and Ginja in this Symposium
supports this finding. The literature is much less clear in distinguishing the effect of
income by source or in distinguishing pure income effects from substitution effects
induced by changing wages and prices (including child-care subsidies or educational
incentive payments). If some part of family income change results from changes
in labor supply, this will have implications for child development (see, e.g., Bernal,
2008; Bernal and Keane, 2010, 2011; Del Boca et al., 2012; Del Boca et al., 2014;
29

Gayle et al. (2014) provide the only paper of which we are aware that analyzes the impact of endogenous fertility choices on child outcomes.
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Ermisch and Francesconi, 2013; Gayle et al., 2014 and Del Boca et al. in this issue). Higher levels of parental permanent income are associated with higher levels
of parental education, better schools, more capable parents, better peers, more engaged parenting, etc. All of these factors likely affect child development and much
of the body of evidence does not discriminate among competing explanations.
Carneiro and Heckman (2003) and Cunha et al. (2006) present evidence that
child cognitive and noncognitive skills diverge at early ages across families with different levels of permanent income during childhood.30 Levels of permanent income
are highly correlated with family background factors such as parental education
and maternal ability, which, when statistically controlled for, largely eliminate the
gaps across income classes. The literature sometimes interprets this conditioning as
reflecting parenting and parental investments, but it could arise from any or all of
the correlates of permanent income associated with parental preferences and skills.
This poses a major empirical challenge. The evidence by Carneiro and Ginja in this
special issue shows that permanent income effects on family child input decisions
are especially important for families where the mother has less education.

3.1

Effects of Borrowing Constraints

The literature also analyzes the effect of borrowing constraints on child outcomes. It
considers whether there are Pareto-optimal interventions in borrowing markets that
can improve the welfare of children and parents, given initial distributions of income
(see, e.g., the survey in Lochner and Monge-Naranjo, 2012). If markets are perfect,
altruistic or selfish parents who can write binding contracts with their children
will ensure that marginal returns to investments in skills will equal the market
opportunity costs of funds.31 However, even with perfect lending and borrowing
markets, equalizations of marginal returns in investment with opportunity cost of
funds does not imply equalization of child outcomes across families. The presence
of parental environmental inputs θP in the technology of skill formation affects the
level of investment in children and hence a child’s skills and the welfare of the
30

This evidence is discussed in Heckman and Mosso (2014).
Even in the absence of perfect markets, parents may shape sibling preferences to achieve economic
efficiency (see Yi, 2015).
31
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child. Allocations are Pareto-optimal given initial parental conditions. From other
perspectives, however, these market-efficient outcomes may be suboptimal because
they depend on the “accident of birth.” If, for example, parenting is deficient
for whatever reason, choice outcomes might be improved by supplementing family
resources (apart from income). A whole host of endowments of the child at the
college-going age might be enhanced if the parental environment does not provide
the information, the mentoring, and the encouragement (summarized in θP and I ),
and children cannot insure against these aspects of the environment.32
The recent literature that considers multiperiod childhoods investigates the role
of the timing of the receipt of income as it interacts with restrictions on credit
markets and dynamic complementarity. We briefly review the evidence from these
strands of the literature.

3.2

Lessons from the Literature on Family Income and

Credit Constraints
The literature on credit constraints and family income shows that higher levels
of parental resources, broadly defined, promote child outcomes. However, a clear
separation of parental resources into pure income flows, parental environmental variables, and parental investment has not yet been done. The paper by Carneiro and
Ginja shows that family input decisions are not much affected by permanent or transitory fluctuations in the income of educated mothers, but permanent fluctuations
in income have a weak effect on input choices for families with less educated mothers. This body of evidence, taken together with the simulations reported by Del
Boca et al. in this issue, suggest that it is premature to advocate income transfer
policies as effective means for promoting child development.
The literature establishes the first-order importance of child ability for attending college, irrespective of family income levels. More advantaged families with less
able children send their children to college at greater rates than less advantaged
families, but the literature does not establish the existence of substantial market
32

Aiyagari et al. (2002) present an analysis of full insurances against the accident of birth.
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imperfections or any basis for intervention in credit markets.33 The observed empirical regularity may result from the exercise of parental preferences. Recent work
shows that the returns to college for less able children are low, if not negative.34
The literature that conducts more formal econometric analyses of the importance
of credit market restrictions on educational attainment finds mixed evidence for
them.35 Caucutt and Lochner (2012) calibrate that a substantial fraction of the
population is constrained due to the interaction of dynamic complementarity, the
receipt of income, and the imperfection of lending markets. Constrained families
are concentrated among the highly educated who face more rapid growth of income
across the life cycle, and not among the less educated and poorer families who
face flatter wage profiles.36 Further research is required before definitive policy
conclusions can be drawn on the empirical importance of the timing of receipt of
income over the life cycle for child outcomes.

3.3

Structural Estimates of Behavioral Responses to

Public Policies
Most studies of the role of income transfer programs do not investigate the interactions of public policy interventions and family investments. To do so, some authors
have estimated fully specified structural models and use them to study the effect of
various types of policy experiments. Del Boca et al. (2014) and the Del Boca et al.
sequel in this Symposium are excellent examples.
Few clean conclusions emerge from this literature, and most of these are obvious.
The authors of these studies estimate different models under different assumptions
about financing constraints. Four main facts emerge from the literature. First,
subsidies to parental investments are more cost-effective in improving adult outcomes of children such as schooling attainment or earnings, when provided in the
early stages of life (Caucutt and Lochner, 2012; Cunha, 2007; Cunha and Heckman,
33

There is no comparable body of evidence for less-developed countries where credit constraints are
likely to be important.
34
See Heckman et al. (2015a).
35
See the discussion in Heckman and Mosso (2014) who extensively review the structural literature.
36
Recent work by Navarro (2011) and Hai and Heckman (2015) is consistent with this interpretation
of the evidence.

22

2007). Second, financial investment subsidies have stronger effects for families who
are already engaging in complementary investments. Targeted public investments
and targeted transfers restricted to child-related goods that guarantee minimum
investment amounts to every child increase the level of investments received by the
children of the least-active parents (Caucutt and Lochner, 2012; Del Boca et al.,
2014 and in this issue). Lee and Seshadri (2014) provide evidence on the importance of targeted education subsidies for increasing the educational expenditures
of poor families. Third, time-allocation decisions are affected by transfers. Del
Boca et al. in this Symposium and Del Boca et al. (2014) show that unrestricted
transfers increase the time parents spend with their children through a wealth effect.37 The increase in child quality is minimal. However, Lee and Seshadri (2014)
show that such transfers can be especially effective for parents without college education. In their model, public transfers negatively affect time spent with children
for college-educated parents. Fourth, targeted conditional transfers (targeted on a
child’s ability improvements) are more cost-effective than pure income transfers to
achieve any child outcome (see Caucutt and Lochner, 2012, Cunha, 2007, and Del
Boca et al. in this Symposium).

4

Interpreting the Intervention Literature

The models developed in the recent literature in the economics of the family can
be used to interpret the intervention literature (see Cunha and Heckman, 2009).
Heckman and Kautz (2014) and Kautz et al. (2014) summarize the empirical evidence from a variety of interventions targeting disadvantaged children that range
in their target populations from infants to adults. They analyze programs that
have been well-studied (usually by randomized trials), have long-term follow-ups,
and have been widely advocated. Comparisons among programs are problematic as
the various programs differ in the baseline characteristics for the targeted population, in the measurements available to evaluate their effects, and in the packages of
interventions offered.
37

Carneiro and Ginja report similar findings.
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Heckman and Mosso (2014) summarize the estimated effects for the most important interventions. Three striking patterns emerge. First, many early childhood
interventions have longer follow-ups (10 or 20 years) than do adolescent interventions. Second, evaluations of early childhood programs tend to measure cognitive
and noncognitive skills in addition to a variety of later-life outcomes. Many evaluations of programs for adolescents focus solely on labor market outcomes. Examination of the curriculum of these programs is necessary to understand their primary
program focus (e.g. cognitive or noncognitive stimulation). Third, the selection of
children into early interventions often depends on parental choices, whereas adolescent participants decide themselves whether to opt in.

4.1

The Main Findings of the Literature on Skill En-

hancement Programs
Elango et al. (2015) and Heckman and Kautz (2014) summarize the literature. Three
main findings emerge. First, only very early interventions (before age 3) improve IQ
in lasting ways consistent with the evidence that early childhood is a critical period
for cognitive development. Second, most programs targeting the cognitive skills of
disadvantaged adolescents are less effective than early intervention programs. This
evidence is broadly consistent with dynamic complementarity. Most of the successful programs are a consequence of the direct effect of incentives put in place in these
programs (versions of incapacitation effects), but they fail to have lasting effects.
Third, the most promising adolescent interventions feature mentoring and scaffolding. They often integrate work with traditional education and attenuate the rigid
separation between school and work that characterizes the American high school.
Mentoring involves teaching valuable character (noncognitive) skills (showing up for
work, cooperating with others, and persevering on tasks). The effectiveness of mentoring programs is consistent with the evidence on the importance of attachment,
parenting, and interaction that is discussed in Heckman and Mosso (2014). Some
form of mentoring is present in all successful intervention programs at all stages of
childhood.
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4.2

The Mechanisms Producing the Treatment Effects

The literature on program evaluation usually focuses on estimating treatment effects and not on the mechanisms producing the treatment effects. The model of skill
formation presented in Section 2 facilitates understanding of the mechanisms producing treatment effects by distinguishing the effect of interventions on the vector
of skills θt (equation (2)) from the effects the skills themselves have on outcomes. It
facilitates unification of the family influence literature with the literature on treatment effects.
Heckman et al. (2013) use a factor approach to study a major intervention with a
long-term (age 40) follow-up of the Perry Preschool Program.38,39 They decompose
the experimentally determined treatment effects for adult outcomes into components
due to treatment-induced changes in cognitive and noncognitive capacities. They
show how the effects of the program primarily operate through the enhancement of
noncognitive skills. The program boosted adult health, education, and wages and
reduced crime and social isolation for males and females.
The core ingredients of the Perry program are similar to those of the ABC
program (see Kuperman Rothkopf and Cheng, 2015). Both promote cognitive and
noncognitive skills through scaffolding the child. A long-term evaluation of the
ABC program shows striking effects of these interventions on adult health and
other child outcomes (see Campbell et al., 2014). The paper by Conti et al. in this
issue applies the approach of Heckman et al. (2013) to understand the sources of the
treatment effects for health. The program boosted the cognitive and noncognitive
skills of participants, which led to healthier lifestyle choices. The main vehicle for
improvement is the boost in noncognitive skills. This emerging body of research
demonstrates the value of the skill formation approach for interpreting and guiding
the analysis of interventions.
38
The program provided disadvantaged three- and four-year-old children the social and emotional
stimulation available to most children from more advantaged families (see Kuperman Rothkopf and
Cheng, 2015).
39
It has a rate of return of 7–10% per annum for boys and girls, analyzed separately (Heckman et al.,
2010a,b).
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5

Contributions of the Symposium to the Lit-

erature
The importance of parental time in determining child outcomes has long been recognized by economists, developmental psychologists and epidemiologists (Becker,
1965; Fleisher, 1977; Hill and Stafford, 1974; Leibowitz, 1974; Schaefer and Bayley, 1963). Yet, it is surprising that our knowledge about the effect of maternal
and paternal time on child achievements is so limited. Much of the existing recent evidence instead is based on maternal employment or hours worked, which is
taken as a proxy for the time that the mother does not spend in child care activities (Baum II, 2003; Baydar and Brooks-Gunn, 1991; Belsky and Eggebeen, 1991;
Brooks-Gunn et al., 2002; Ermisch and Francesconi, 2013; Harvey, 1999; Hill et al.,
2005; James-Burdumy, 2005; Ruhm, 2004; Waldfogel et al., 2002).
As noted in Del Boca et al. (2014), Del Bono et al. in this Symposium, and Gayle
et al. (2014), not all the time mothers do not spend working is actually allocated to
their children. Moreover, evidence on maternal employment says very little about
the productivity of the time that mothers devote to children. Some (investment)
activities are likely to be more productive than others in generating social, human
and health capital that, in turn, affects later child outcomes. Such activities may
only be weakly correlated with employment decisions and occupation.
The first three of the Symposium papers address this issue, although each of
them has different objectives and uses different datasets. The paper by Del Bono,
Francesconi, Kelly, and Sacker uses data from the UK Millennium Cohort Study
(MCS) to estimate the effect of maternal time inputs on early child development. It
distinguishes the time mothers spend in “educational” activities for their children
from the time they devote to “recreational” activities. This is an improvement
over many of the existing studies that use the Home Observation Measurement of
the Environment (HOME), a score which is a scalar index obtained by adding up
responses to a battery of questions about the home environment (Aughinbaugh and
Gittleman, 2003; Brooks-Gunn et al., 1996; Todd and Wolpin, 2007). It also goes
beyond other studies that analyse time use data, which despite the richness of their
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child input measures are generally based on small samples (e.g., Del Boca et al.,
2014 and in this issue; Fiorini and Keane, 2014).
Consistent with the recent literature, Del Bono et al. show that there is a strong
positive relationship between early maternal time inputs and early child cognitive
and emotional skill development. Consistent with the literature on dynamic complementarity, early investments are more productive than later investments. Another
reason for this outcome is that parents appear to respond to past outcomes by adjusting their subsequent resource allocation decisions. Once young children are set
on a learning path, the skills they acquire at one stage persist into the future and
augment the skills attained at later stages.
The second paper by Carneiro and Ginja uses time inputs (an index of time
use) as well as other inputs (such as the HOME score and an index of consumption
and emotional support). But it has a different goal. It measures the reaction of
parental investments in children in time and goods to permanent and transitory
income shocks. To construct these measures they use panel data on family income
and measures of investments in children from the Children of the National Longitudinal Survey of Youth (CNLSY). Looking at income shocks allows them to consider
the exposure to poverty during childhood, which is considered to be an important
constraint for child development (Carneiro and Heckman, 2002; Dahl and Lochner,
2012; Duncan and Brooks-Gunn, 1997). It contributes to the literature on credit
constraints and child development reviewed above. However, their estimated effects
of permanent income shocks on child development are weak, except for families with
the least educated mothers (which tend to be lone parents). Even for the disadvantaged mothers, there are no estimated effects of transitory income components on
child development.
Investments in children react to permanent fluctuations in family income, in the
sense that a negative shock is accompanied by a reduction in the time invested
in children. This effect is statistically significant only in households in which the
mother has low level of educational attainment. Investments in children do not react
to transitory income shocks, especially when children are age 8 or less. The weak size
of the permanent income responses suggests that income fluctuations may explain
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only a small component of the adolescent and adult outcomes among individuals
who are otherwise equal.
The third paper in this Symposium by Del Boca, Flinn, and Wiswall builds on
a previous study by the same authors (Del Boca et al., 2014) that develops a rich
model that incorporates time and goods inputs into the production process including parental time in “active” and “passive” child care. It also develops explicit
models of parental altruism. The model is estimated using data from the Panel
Study of Income Dynamics and its first two Child Development Supplements, and
the results used to examine the impact of three broad classes of transfer policies on
child development (see also Cunha and Heckman, 2007, Cunha, 2007 and Caucutt
and Lochner, 2012 for a related set of policy analyses). The policies they consider are: an unrestricted transfer of income (in which households receive a lump
sum transfer with no restrictions on its use), a restricted (or in-kind) transfer of
child goods which provide children with better environments outside of the home,
and a conditional cash transfer given to households only after the child’s measured
development satisfies some specific performance criteria.
Conditional cash transfer programmes are considerably more cost effective than
restricted and unrestricted transfer programmes. When the transfer is made only
after the child’s measured development satisfies some performance criteria, some
households, that would not qualify otherwise, will efficiently adjust their behaviour
(in the sense that they modify their use of inputs) to satisfy the performance criterion specified by the policy and earn the reward. This reward is likely to have an
even stronger impact in the long run.
Another aspect of intergenerational links that has attracted considerable research is parental education. This is featured in the very early models (see Leibowitz, 1974) and in the recent models (Cunha and Heckman, 2008; Cunha et al.,
2010; Gayle et al., 2014). Parents with higher levels of income and schooling have
children who also have higher levels of education, a well established fact. Using data
from the Avon Longitudinal Study of Parents and Children (ALSPAC) — a rich
cohort dataset of children born in the early 1990s in Avon, England — the fourth
paper of the Symposium by Dickson, Gregg, and Robinson, examines the causal
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strength of parental education on child test score outcomes using an instrumental
variable treatment-effect approach. It exploits an exogenous shift in education levels induced by the 1972 Raising of the School Leaving Age (RoSLA) reform from
age 15 to 16 in England and Wales. Building on many related studies that use
instrumental variables techniques (e.g., Black et al., 2005b; Carneiro et al., 2013),
this work identifies the age at which the intergenerational transmission of education
emerges and effects on literacy and numeracy. It supports the evidence from recent
structural literature on parental inputs previously surveyed. Increasing parental
education has a positive causal effect on children’s test scores. This is evident at
age 4 and continues to be visible up to the end of compulsory education (at age
16). The effect is concentrated among less educated parents, who presumably were
most affected by the 1972 RoSLA reform. The effects are broadly similar for both
numeracy and literacy test scores.
The final paper of this Symposium by Conti, Heckman and Pinto contributes
to a broader understanding of the multiple benefits of early interventions. It uses
the framework of Heckman et al. (2013) and the data reported on Campbell et al.
(2014). It shows important effects of interventions on health and the channels
through which it is accomplished. Marmot and Wilkinson (2006) emphasize that it
is essential to gain insights not only into the biological mechanisms but also into the
social determinants of health and this paper contributes to this end. It investigates
the impacts on health of two of the most studied early childhood randomized interventions in the United States, i.e., the Perry Preschool Program and the Carolina
Abecedarian Intervention. It shows the channels through which the intervention
affected adult outcomes. Boosts in non-cognitive skills are especially important.
There is much potential for early life interventions to prevent disease and promote
health later in life. In particular, early interventions lead to a better adult health
and a lower prevalence of later behavioural risk factors. Another key mechanism
underpinning this effect is improved access to health care that results from improved
employment—a distinctive feature of the U.S. health care system.
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5.1

Some Implications of the Papers in This Sympo-

sium for Policy
(1) The results in this Symposium stress the relevance of parental time, especially
at the early stages of child life, and its key role in shaping outcomes that can
affect life chances at much later stages. The importance of parental time has
not been emphasized enough in policy circles. Spending time with children is
beneficial for them, but most of the recent policy initiatives worldwide have
focused attention on maternal work (and not much on paternal work), parental
leave and non-maternal child care. The literature has only recently recognized
the dual role of child care and child development (see Blau and Currie, 2006).
Early childhood programs provide child care for mothers as well as child development (Elango et al., 2015). Part of the high economic return of the ABC
program (Elango et al., 2015) comes from enhanced maternal earnings made
possible by the released time afforded parents by child care.
Campaigns that provide information to pregnant women or new mothers on
the importance of the time they spend with their children and the activities
they engage with them from birth to the early school years are cheap, easy
to implement and very effective (see Gertler et al., 2014). Information on
the benefits of activities and time with children has so far been accessed by
better educated or richer parents. Information campaigns that target disadvantaged families are promising approaches for promoting the well-being of
their children.
(2) The evidence by Carneiro and Ginja in this issue suggests that public insurance
against income shocks is likely to have, at best, a modest role. We need to look
elsewhere to find the sources of gaps in parental investment across families
sorted by socioeconomic status. Untargeted income transfer programs are
unlikely to have a strong impact on child development (see Del Boca et al. in
this issue).
(3) Conditional cash transfer programmes, which transfer income to households
only if children reach pre-specified outcome criteria (e.g., a given level of cog-
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nitive or non-cognitive skills) may have a role to play. There is little positive
evidence on the effectiveness of parental incentive programs for promoting child
development (but see Fryer et al., 2015 and the references therein). The problem with conditional cash transfer programmes is the design of the incentive
system, which includes the choice of the reward size, the performance targets,
and the agents who should receive the rewards. But possibly, with the appropriate specification of criteria, programmes can limit (if not totally avoid)
issues of input underprovision to children (i.e., moral hazard) and strategic
manipulation of the eligibility rules into the programmes (i.e., adverse selection).
(4) When dealing with child investment it is also essential to take a long-term view.
In this context, for example, educational policies can be extremely effective.
The evidence of a positive causal impact on the educational attainment of the
next generation from increasing the schooling of individuals who wish to leave
school at the first opportunity is especially important because this group of
individuals is most at risk of failing to achieve their own potential. A similar
risk applies to the children that they go on to have. Other evidence (see the
summary in Elango et al., 2015 and Heckman and Mosso, 2014) suggests that
targeting the most disadvantaged children with high-quality programs can be
an effective strategy.
(5) Another example of long-term view is given by early childhood interventions,
such as the Perry Preschool Program and the Abecedarian Intervention in the
United States. These are programmes that target disadvantaged children providing early supplements to parenting. Disadvantage is not just a matter of
low family income. Simple income transfers are unlikely to be effective. Disadvantage encompasses parenting, attachment, and scaffolding (Elango et al.,
2015; Heckman and Mosso, 2014). The extensive economic, psychological, behavioural, and health benefits of the ABC and Perry programmes warrant
their full consideration in discussions of ways to control the soaring costs of
the health care and the education systems in many developed countries, as
well as vehicles for reducing crime. Elango et al. (2015) show that early child-
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hood programs are most effective for children from the most disadvantaged
environments.

5.2

The Way Forward

The papers presented here advance the field, yet they have limitations that future
research should address. Following a well-established tradition in the literature,
many papers in this Symposium measure child outcomes using achievement test
scores. This practice ignores the non-cognitive skills that have been shown to be
important in predicting life outcomes.
In addition, these papers ignore a crucial problem addressed in Cunha et al.
(2010) and Cunha and Heckman (2008): any monotonically increasing transformation of a test score is still a valid test score. Different transformations affect the
inference from models that use one particular transformation as an outcome. Valueadded models are particularly sensitive to this point since there is little meaning
that can be attached to differences in ordinal variables. Cunha et al. (2010) propose and implement measures of skill that are anchored in interpretable outcomes
(schooling attained or income). They show that use of different anchors critically
affects the inference from these models.
Some of the models estimated in this issue are linear in inputs. Yet nonlinearity
is an important feature of the technology of skill formation (see Heckman and Mosso,
2014). Linear models abstract from the complementarities that are central to the
recent literature.
Many of the papers in this Symposium are largely silent about possibilities of
borrowing and lending (Carneiro and Ginja is an important exception). Some assume no possibilities (Del Boca et al.) and others implicitly assume parental access
to credit markets but are silent on specifics. Alternative specifications of credit
market possibilities affect inferences about the importance of family influence (see,
e.g., Navarro, 2011).
Finally, many of the papers in this Symposium are silent about the mechanisms
producing their estimated effects. A deeper understanding of these mechanisms
facilitates comparisons across studies and the formulation of informed public policy.
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