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Abstract
We examine the causal effects of family income on child outcomes and households’
educational spending using panel data of children matched to their parents. Our
identification strategy relies on the largely exogenous, discontinuous changes in the
Child Allowance Policy in Japan that occurred between 2010 and 2012. We examine
whether an exogenous variation in family income due to policy changes in the payment
schedule has any causal effects on children’s cognitive outcomes and households’
educational spending. Our ordinary least squares (OLS) and first-differenced (FD) results
show that, in most cases, family income is positively correlated with children’s cognitive
outcomes and family’s educational investment. Our FD instrumental variable (FD-IV)
results, using exogenous changes in child allowance payments as an instrument, show
that family income does not have any causal impacts on child outcomes in the short run.
This suggests that the positive income effects on cognitive outcomes in OLS and FD
models are not causal effects. In comparison, we find some evidence of positive income
effects on households’ educational spending. To examine the heterogeneous effects, we
estimate FD-IV regressions for various population subgroups: those divided by parental
education, income levels, children’s age, and gender. We find that family income does
not have statistically significant impacts on children’s cognitive ability, whereas it has
significant positive impacts on educational spending for high-income families and girls.
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1. Introduction
What determines the outcomes of children? This question has a long history among social scientists,
at least since the publication of the Coleman Report (Coleman et al., 1966), which found that, as a
whole, family background variables tend to explain a larger part of the variations in children’s
achievement than school resource variables do. Since then, much research effort has been devoted to
determining factors both at school and for the family that most influence the outcomes of children.
One variable that has been the major focus of economic research is household income. The simplest
human capital theory predicts that under the complete market assumption, the amount of educational
investment does not depend on the household’s income level (Becker, 1962). Therefore, any difference
in outcomes should be the result of child characteristics, such as genetic ability. Becker also proposed
a theory in which an interaction between financial market imperfection and children’s characteristics
generates a variation in educational investment and outcomes (Becker, 1967). Many researchers have
questioned the assumption of the complete market and examined whether households with low income
face financial/borrowing constraints and thereby have difficulty investing in their children’s human
capital, typically focusing on children’s college enrollment (Carneiro and Heckman, 2002; Keane,
2002; Cameron and Taber, 2004; Belley and Lochner, 2007).
Understanding the mechanisms by which family income affects educational investment and child
outcomes would certainly have important policy implications. If, for example, poor families invest
less in their children’s education than wealthier families, due primarily to the lack of borrowing
opportunities, government intervention can be justified on both efficiency and equity grounds.
Policymakers might then use programs that redistribute resources to low-income families or directly
invest in children via secure public education or other forms of in-kind subsidies.
Furthermore, many public programs that directly invest in children would involve both a substitution
and an income effect. Identifying the causal impact of family income on educational investment and
child outcomes would therefore be important for the optimal design of various public programs (Blau,
1999). If the income elasticity of investment in children is large enough, cash transfers would be a
more efficient way to encourage investment in children than direct provision of cheaper investment
opportunities.
The major challenge in attempting to identify the causal impact of family income on child outcomes
would be the endogeneity of income. Family income is generally correlated with parental educational
achievement, which is likely to be correlated with parents and children’s unobserved abilities (Duncan
and Brooks-Gunn, 1997; Mayer, 1997). Furthermore, some important factors contributing to child
outcomes, such as home environment, parenting practices, and cultural backgrounds, are not always
observable to researchers. These factors tend to correlate with family income, but they might be stable
2

over time even when family income varies substantially. Failing to control for these unobserved factors,
which are correlated with both family income and children’s achievement, would result in bias in the
estimation of the effect of family income.
Researchers have sought ways to disentangle the effects of unobservable factors and family income
by using a number of methods. Some authors used child fixed effects to identify the effect of transitory
income on child outcomes (Duncan et al., 1998; Blau, 1999). Recently, a more prominent approach is
to find an exogenous variation of family income that is uncorrelated with unobservable factors. For
example, Løken (2010) used the economic boom of the 1970s and 1980s—caused by the discovery of
oil fields in Norway—as an IV for increase in income and found no effect on children’s outcomes.
Akee et al. (2010) used the opening of a casino in North Carolina that benefitted a subpopulation in
the area (Native American tribes) and found that it raised children’s educational achievement and
lowered their probability of committing crimes. Changes in tax and welfare policies have also been
used as exogenous sources of variation in income. For example, Dahl and Lochner (2012) used
changes in the Earned Income Tax Credit (EITC) in the United States and showed that increased
earnings because of the policy change improved the test scores of children in families subject to this
policy change.
In this study, we use changes in the Child Allowance Policy (CAP) in Japan that occurred in the early
2010s to examine the causal effects of family income on child outcomes (cognitive test scores) and
households’ private educational spending. Our identification strategy relies on the largely exogenous,
discontinuous changes in the CAP in Japan that took place between 2010 and 2012. Prior to FY2010,
a child aged 12 or younger was eligible for the allowance. A monthly allowance was determined based
on children’s age and birth order. In FY2010, the government substantially expanded the amount and
scope of the allowance. A child aged 15 or younger became eligible for the allowance, which was
13,000 JPY per month, independent of the child’s age. The current policy, from FY2012, provides a
monthly allowance again based on children’s age and birth order.
The policy changes described above provide an ideal situation for identifying the income effects on
child outcomes for several reasons. First, policy changes were most likely unanticipated by families
since they were a result of regime change (from the Liberal Democratic Party of Japan to the
Democratic Party of Japan) after the national election. Second, a monthly allowance payment is solely
determined based on the number and age of existing children in the family, which cannot be controlled
by individual households. In other redistribution policies, such as the EITC in the United States,
families can endogenously change their behavior to manipulate the benefits or subsidies they receive
from the policy. Altogether, we believe that changes in the CAP can provide an exogenous source of
variation in income.
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Several previous studies in Japan examined the effect of the CAP on consumption patterns (Kobayashi,
2011; Unayama, 2011), mental health of parents (Takaku, 2015), and household wealth accumulation
(Stephens and Unayama, 2015). To our knowledge, however, no previous research has examined its
effect on households’ educational expenditure and direct measures of children’s educational outcomes,
which are primary targets of the policy.
Our empirical findings suggest that, while we observe a significantly positive correlation between
family income and children’s cognitive outcomes as well as family’s educational investment, these
relationships are not necessarily a causal effect of family income under our identifying assumption.
When using exogenous changes in child allowance payments as an instrument, an increase in family
income does not have statistically insignificant impacts on child outcomes, whereas it significantly
raises households’ educational spending.
The remainder of the paper is organized as follows. Section 2 summarizes the institutional background
of the CAP in Japan. Section 3 provides a brief description of the dataset used in our empirical analysis.
Section 4 sets out our identification strategy based on exogenous variation in family income due to
policy changes, and provides the empirical specification. Section 5 presents our empirical results
followed by discussions and concluding remarks in Section 6.

2. Background: The Child Allowance Policy in Japan
The CAP, or child benefit programs in general, is a form of direct cash transfer to families with
dependent children. In most countries, child benefits are means tested, and the amount paid is usually
determined based on the number and age of children in the family.
In Japan, the CAP was introduced in 1972, and the government has gradually expanded the amount
and scope of allowance since then. Table 1 provides a brief description of the CAP at several points in
time since 1992, which is relevant for the families in our dataset.1 In 1992, the policy covered children
up to the age of three, and the parent would receive 5,000 JPY a month for each first/second child and
an additional 5,000 JPY for the third or subsequent child. As shown in the table, the age limit for
eligible children was gradually extended throughout the 2000s, but the amount paid long remained at
its 1992 level until 2010.2
(Table 1 around here)

1

The oldest cohort of children in our dataset was born in April 1994.
In 2007, the monthly allowance was set at 10,000 JPY for children younger than three years,
regardless of their birth order.
2

4

In 2010, the Democratic Party of Japan (DPJ), the then ruling party of Japan, substantially expanded
the amount and scope of the allowance. A child aged between 13 to 15 years additionally became
eligible for the allowance, and the income test was abolished. The parent would receive 13,000 JPY
per month for each child regardless of the child’s age or birth order.
The DPJ initially planned to double the payments to 26,000 JPY from April 2011. However, due to
revenue shortages, the DPJ gave up this plan and reintroduced the age bracket-based allowance in
October 2011. The parent would receive 15,000 JPY a month for each child younger than three years.
For a child of three years or older, the allowance paid varied depending on birth order. For each
first/second child, the parent would receive 10,000 JPY a month (if the child was of 3–15 years). The
parent would receive an additional 5,000 JPY a month for the subsequent child. The payments
remained fixed in the current system, but income tests to determine eligibility for the child allowance
were reintroduced in 2012.
These changes in the CAP are likely to provide an exogenous source of income variation that we use
to identify the effect of family income on child outcomes. Figure 1 shows the amount of child
allowance by children’s birth cohort before and after the recent policy changes. Panel A of Figure 1
shows the payment schedules before and after the policy change in 2010. For example, children born
in April 1995, who became 15 years old in April 2010, would not receive any child allowance under
the 2009 system since they were not eligible for a child allowance (dashed line). In comparison, under
the 2010 system, after expansion in the scope of the allowance in 2010, they were eligible for an
allowance and received 117,000 JPY (a monthly payment of 13,000 JPY for nine months between
April and December 2010; solid line).3 On the other hand, children born in March 1995 were not
eligible for child allowance in neither the 2009 nor the 2010 system since the eligibility for child
allowance is determined based not on the calendar year but fiscal year.
(Figure 1 around here)
Other birth cohorts had experienced both expansion and reduction of child allowance. For example,
children born in April 2000, who became 10 years old in April 2010, would have received 60,000 JPY
annually under the 2009 system (5,000 JPY for 12 months). In comparison, under the 2010 system,
they experienced the expansion of child allowance and received 132,000 JPY (a monthly payment of
5,000 JPY for the first three months and 13,000 JPY for the rest of the year; Panel A). This was
followed by the reduction in child allowance caused by the policy change in 2011. Panel B of Figure
1 shows the payment schedules before and after the policy change in 2011. Under the 2010 system,
they would have received 156,000 JPY (a monthly payment of 13,000 JPY for 12 months). In
3

Note that the 2010 system was in effect in April 2010. As a result, they were not eligible for a child
allowance for the first three months (between January and March 2010).
5

comparison, the actual payment under the 2011 system was 120,000 JPY (10,000 JPY for 12 months;
Panel B).
In sum, recent changes in the CAP provide ideal exogenous variation in family income due to
expansion in the eligible age limits and changes in monthly payments for children in a given birth
cohort. 4 Since families cannot “manipulate” the number and age of existing children, these
unanticipated policy changes provide purely exogenous variation in the receipt of the total amount of
child allowance.

3. Data: The Japan Child Panel Survey
Our empirical analysis draws on the Japan Child Panel Survey (JCPS), a longitudinal parent-child
survey initiated in 2010 at Keio University.5 It was designed as a supplementary module to the Keio
Household Panel Survey (KHPS) and Japan Household Panel Survey (JHPS), two comprehensive
adult longitudinal surveys initiated in 2004 and 2009, respectively.6
The JCPS participants were parents with children in elementary school (aged 6–12 years) or junior
high school (aged 12–15 years), as well as the children themselves. Parents in the JCPS were selected
from the respondents of either KHPS or JHPS based on the children’s age criteria. The survey was
conducted in February of each year but the targeted respondents (i.e., KHPS or JHPS respondents)
were switched each year. As a result, each JCPS respondent participated in the survey every two years.7
Figure 2 summarizes the JCPS, JHPS, and KHPS timeline structure.
(Figure 2 around here)

4

Another source of variation in child allowance comes from changes in the income cap. For example,
families wherein the main earner’s income was above the threshold of 8.6 million JPY were not
eligible for child allowance in 2009. Abolishment of this income cap in 2010 resulted in discontinuous
increase in child allowance payments for some high-income families. However, in the following
analysis, we decided not to use this discontinuity for two reasons. First, households might adjust their
income levels in response to the income cap. As a result, discontinuous changes in child allowance
due to income caps are not necessarily exogenous. Second, some local governments provide their own
child benefits for families with income above the CAP limit, which are not fully observable in our
dataset.
5
Further details about the survey can be found in Shikishima (2013) and Akabayashi et al. (2016),
and the references therein.
6
The JCPS structure is similar to that of the Children of National Longitudinal Survey of Youth.
7
An exception was the latest JCPS survey in 2014, which involved participants from both the KHPS
and JHPS. As a result, KHPS respondents were interviewed in two consecutive years—2013 and
2014—which is different from prior waves, wherein they were interviewed on an alternate-year basis.
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The JCPS questionnaire consists of children and parents’ forms. The children’s form includes selfconducted, basic academic ability tests on Japanese language and arithmetic/mathematics, as well as
a questionnaire relating to school, studies, and the subjective quality of life. The parents’ questionnaire
includes items such as the time the child spent studying, actual household expenditure on education in
a typical month in the previous year, and the child’s socialization and problem behaviors. Parents who
had two or more children were asked to respond to an individual questionnaire for each child.
We construct measures of children’s cognitive ability from academic ability test scores for Japanese
language (hereto referred to as Japanese) and arithmetic/mathematics (hereto referred to as
mathematics).8 The Japanese questions consisted of vocabulary as well as reading and writing of kanji
characters. The mathematics questions consisted of calculations and word problems concerning
numbers and manipulation of figures (for details of the academic ability test, see Shikishima et al.,
2013). Although different sets of questions were prepared for each grade in line with the government’s
course guidelines, all Japanese and mathematics question items were equated based on the item
response theory (IRT). 9 With this technique, we estimated each child’s latent Japanese and
mathematics ability, which can be directly comparable across grades.10 In the following analysis, we
used these IRT-based estimated scores as each child’s underlying Japanese and mathematics ability.
Since family income can affect decisions about investment in children, we also use measures of
educational investment in our empirical analysis. The JCPS measures educational investment for each
child made by the parent, including monetary expenditure in several categories (tuition, allowances,
and extra-curricular study costs) and frequency of the child’s extra-curricular activities (arts, sports,
study excluding cram school, and cram school). In the following analysis, we use monthly expenditure
for parents’ educational investment.
Our income measure is the total disposable income constructed from the pre-tax family income and a
set of family and individual characteristics available from the survey. The KHPS/JHPS provides the
pre-tax family income for various components: wage and salary, business income, rental income,
interest and dividends, pension income, and income from other sources. Following Doi (2010), tax
amounts, deductions, and various transfers (including child allowance payments) are calculated based
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There are other important non-cognitive and health outcomes in our survey. These include, for
example, measures of children’s behavioral problems, quality of life, and children’s height and weight
at present and at birth.
9
Item response models specify how an individual’s latent trait level and an item’s properties are
related to how an examinee responds to that item, as well as to a set of items (Lord, 1980; Hambleton
and Swaminathan, 1985).
10
We employed a one-parameter IRT model that specifies the probability of a correct response as a
logistic distribution in which items vary only in terms of their difficulty.

7

on the reported family structure and information about each household member. Using these results,
we calculate the total disposable (i.e., post-tax and post-transfer) family income. In the following
analysis, we exclude families whose income exceeds the CAP’s eligibility limits at least once in our
sample period.11
The amount of child allowance is calculated based on the age and birth order of each child in the
family (see Table 1 for details). The child-level allowance payments are then aggregated at the
household-level to calculate the total amount of allowance received by each household.
In addition to the outcome variables discussed above, the JCPS, together with the KHPS and JHPS,
collects a rich set of characteristics for children and their households over time. In the following
regression analysis, we always control for age (grade) and sex of children, number of siblings, father
and mother’s education, location of household, and survey years.
After eliminating observations with missing values for child outcome and explanatory variables, as
well as households with family income above the CAP’s eligibility limit, our sample consists of 1,943
observations with 1,185 unique parent-child pairs. Descriptive statistics are shown in Table 2.
(Table 2 around here)

4. Identification Strategy and Empirical Specification
In this section, we discuss our empirical specification for the analysis of income effects on child
outcomes and educational investment.
A common specification used in the literature assumes that child outcomes depend on observable
permanent and time-varying characteristics. In addition, the literature also suggests that time-invariant
heterogeneity (such as innate ability) plays an important role in determining the outcomes. Assuming
a linear specification, our benchmark model for child outcome

becomes

,
where

is a vector of time-varying characteristics of child

(1)
at age

,

is a vector of time-

invariant observables (such as age, sex, and birth order of child , including the constant), and

is

the time-invariant unobservable heterogeneity. This model is considered general as it allows the
11

The reason for this sample restriction is discussed in Footnote 4. In addition, we also restrict our
sample to nuclear/single-parent families. The calculation of disposable income requires us to identify
all non-working dependents in the family. This is, however, rather complicated for extended families.
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marginal effects of

to be different depending on the child’s age.12

To eliminate the unobserved heterogeneity

from Equation (1), one can take the first differences of

Equation (1):
Δ
where, following Dahl and Lochner (2012),

Δ

Δ
≡

,

(2)
is assumed to be constant across

children’s age.
Our primary interest is in identifying the causal impact of contemporaneous income (which is part of
). A major challenge in identifying the income effect based on Equation (2) is that, as discussed
earlier, changes in income levels can be endogenous even after taking first differences. To cope with
this issue, we exploit the exogenous income variation due to changes in child allowance payments.
As discussed in Section 2, child allowance payments are exogenously determined by the age and birth
order of each child in the household. 13 Let

give the actual amount of child allowance

received by the family under the payment schedule in year

as a function of family structure

,

which contains the age and birth order of all children in the household. Note that as the payment
schedule has been changed during our sample period, the function can depend on the year in which
benefits were calculated.
In the following analysis, we exploit exogenous variation in allowance payments due to policy changes
and use it as an instrumental variable (IV) for family income. A natural candidate for the instrument
is changes in the actual child allowance payments, Δ

≡

,

, which exploit any

variation in the allowance payments due to policy changes as well as discontinuity in the prespecified
payment schedule. For example, if the number of children remains the same and all existing children
fall into the same age brackets of payment schedule as in the previous period, then Δ

would be zero

if there are no policy changes. Even in this case, changes in the payment schedule can yield
fluctuations in Δ , which captures payment variation due to policy changes. On the other hand, since
the payments are discontinuously changed at the certain age threshold (e.g., payment for the first child

12

A more general model might assume that time-varying characteristics have a long-lasting influence
on child outcomes. Introducing past values of time-varying characteristics on the right-hand side of
Equation (1) can accommodate the long-lasting influence of past time-varying characteristics.
However, it is often difficult to estimate such a general model, particularly with a short panel. As a
result, a common specification in the literature focuses only on the contemporaneous effects of
and ignores any long-run effects.
13
Except for the period between 2010 and 2011, the payments also depend on the main earner’s pretax
income since the CAP has an eligibility requirement based on income. However, as we omit
observations with income above the eligibility limit, we ignore this feature here.
9

is reduced at the age of three), Δ

can be non-zero even when the household faces the same payment

schedule across adjacent periods.
To be more precise, changes in the actual child allowance payments can be rewritten as
Δ

≡

,

,

(3)

where the first bracket represents the payment variation due to policy change, and the latter represents
variation due to changes in family structure (under the payment schedule in the previous period).
However, one might think that payment variation due to family structure can be correlated with shortterm income changes. For example, mothers tend to start work again as their child gets older, which
implies the correlation between changes in income and age of children in the household, and thus
changes in child allowance payments. If this is the case, we should only exploit variation in allowance
payments due to policy changes in payment schedules over time and not due to changes in family
structure.
To address this issue, we use payment variation due only to policy change as our IV, which is the first
bracketed term on the right-hand side of Equation (3). This represents the difference between the actual
and counterfactual payments of child allowance. The counterfactual payments are calculated based on
the payment schedule in the previous year given the family structure in year .
In the following analysis, we use the total allowance payments at the household level, that is, sum of
individual payments for each child in the household. When we calculate the counterfactual payments
at the household level, we do not include individual payments for a newborn child (i.e., child born
between year

1 and ).

5. Effects of Exogenous Change in Income on Child Outcomes
As a preliminary step, we begin by presenting OLS and first-differenced (FD) estimates of the effects
of family income on our cognitive outcomes and educational spending. Table 3 shows our empirical
results. As for cognitive outcomes, we use the Japanese ability score, mathematics ability score, and
combined score of the two subjects. Panel A presents OLS estimates for Equation (1), ignoring the
presence of child fixed effects

. Panel B presents the FD estimates of Equation (2). In Table 3, we

regress child outcomes on total disposable income and standard controls including the child’s age and
sex, number of siblings, father and mother’s educational background, survey year, and residential area,
but we only present coefficient estimates for income.
(Table 3 around here)
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Our OLS estimates show that contemporaneous income is significantly and positively correlated with
all ability scores. These results are consistent with previous findings in the United States that there are
strongly positive correlations between income and child cognitive outcomes. Putting these results in
perspective, our OLS results indicate that an increase of 1 million JPY (approximately 9,000 USD) in
family income raises the Japanese and mathematics scores by about 0.018 and 0.038 standard
deviations, respectively. These results are similar in magnitude to the previous study by Dahl and
Lochner (2012), which shows that a 1,000 USD increase in family income raises mathematics-reading
test scores by 0.005 standard deviations. For educational spending, the coefficient estimate of family
income is positive but not statistically significant at any conventional level.
Controlling for time-invariant heterogeneity, our FD estimates yield significantly positive income
effects for mathematics and combined scores. However, the coefficients are somewhat smaller for FD
models and are less precisely estimated in general. A potential reason for these results is that the
measurement error is greater for income measured in differences than in levels, suggesting that FD
estimates are likely to suffer more from attenuation bias.
OLS estimates can be biased due to correlation between unobserved heterogeneity and family income.
For example, a child’s innate (time-invariant) ability can be correlated with educational spending since
parents might invest more in abler children. At the same time, income can also be higher for families
with abler children since parents can also have higher ability. In this case, unobserved children and
parents’ abilities lead to upward-biased OLS coefficient estimates for educational investment. In fact,
the FD model gives a substantially smaller (negative) coefficient estimate of family income on
educational spending, which is again not statistically significant.
An important limitation of the FD models is that they remain biased if there are time-varying
unobservable characteristics correlated with child outcomes and family income. To deal with this issue,
we further estimate FD-IV regressions. Our IV exploits exogenous variations in CAP payments due to
policy changes. As discussed earlier, our identification comes from expansion in the CAP’s eligible
age limits and changes in monthly payments for a child in a given birth cohort.
Table 4 presents our FD-IV estimates of Equation (2).14 Our FD-IV estimates in columns 1-3 show
that family income is not significantly associated with any ability scores, indicating that positive
coefficient estimates from OLS and FD models should not be interpreted as causal effects. The table
also reports coefficient estimates of our IV in the first-stage regressions together with first-stage F
statistics. In all cases, coefficient estimates of the changes in CAP on family income are positive and
highly significant, supporting the relevance of our IV in terms of its predictive power in the first-stage
14

We also estimated models using a simple time difference of allowance payments as an IV. The
results are, in most cases, similar to those presented in Table 4.
11

regressions.
(Table 4 around here)
On the other hand, the coefficient estimate of family income on educational spending appears to be
positive and statistically significant. The results in column 4 imply that an increase of 1 million JPY
in family income leads to additional spending on a child’s education of about 11,222 JPY per month.
This can be translated into fairly large income elasticity of educational spending. The implied elasticity
evaluated at the sample means is about 2.6.
A cautionary note regarding the above results is that, due to the short time frame of our longitudinal
data, our empirical analysis looks only at the causal effects of contemporaneous income on academic
achievements of children. Therefore, the interpretation of our empirical results should be that changes
in family income do not influence children’s academic achievement in the short run, but they cannot
preclude the possibility that family income will improve achievement in the longer run. In fact, the
positive impact of contemporaneous income on educational spending suggests that increases in family
income might improve long-term academic achievement via the investment channel.

6. Heterogeneous Effect
To further examine the relationship between family income and child outcomes, in this section, we
investigate whether income effects are heterogeneous. There may be a heterogeneous effect of family
income on a child’s outcomes and educational spending depending on the child’s characteristics or
family background. For example, parents with stronger preference for education could spend more
time and money for their children if their household budget constraints are affected by changes in the
CAP. 15 Another possibility is that economically disadvantaged families might respond more to
changes in family income as they face financial/borrowing constraints.
To examine the heterogeneous effect, we estimate our IV regressions of Equation (2) for various
population subgroups. Table 5 displays our regression results. The first two rows of Table 5 examine
whether income effects are heterogeneous depending on parents’ educational status. Specifically, we
divide the sample into households with at least one parent having a four-year college degree or above,
and those with both parents having a junior college degree or lower. As a result, we could not find any
statistically significant coefficient estimates of family income on child achievement for both groups.
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Kawaguchi (2016) found the different impacts of school-day reduction on time use and scholastic
achievements between parents with higher and lower educational attainment. Kubota (2016) showed
that revisions of curriculum guidelines in compulsory education influence the educational
expenditure of high-income families but not that of low-income families.
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For educational expenditure, the coefficient estimate of family income is slightly larger for families
with less-educated parents and is marginally significant (p = 0.102).
(Table 5 around here)
We estimate separate regressions for families above and below the median income in our sample.
Again, we could not find any causal impact of family income on children’s academic achievements.
For educational expenditure, the coefficient estimate for high-income families is almost twice as large
as that for low-income families. These results suggest that economically disadvantaged families do
not alter their spending behavior in response to income changes. An implication of these results is that
increases in family income via CAP expansion might widen the gap between the educational
expenditures of high- and low-income families.
Several recent studies suggested that early interventions targeted toward young children are more
effective than those targeted toward older children (Cunha et al., 2006). We estimate separate models
for children aged 10 or younger versus those aged 11 or older. We could not find any evidence
supporting that income at early ages has larger impacts on children’s academic achievements than
income received at later ages. On the other hand, the income effect on educational spending is
substantially larger for older children than for younger ones. The coefficient estimate for older children
is almost 2.5 times larger than that for younger children and is marginally significant (p = 0.109).
Finally, we compare the results for boys and girls. The income effects on academic achievements are
positive for boys and negative for girls, but in all cases, estimated coefficients are not statistically
significant. In comparison, there is substantial difference in the effects of family income on educational
spending between boys and girls. The coefficient estimate for girls is almost four times as large as that
for boys, and it is statistically significant at the 10% level. In our sample, on average, parents invest
slightly less in girls than in boys. Therefore, our results suggest that an increase in family income due
to CAP expansion can reduce the investment gap between boys and girls.

7. Conclusion
We use the largely exogenous, discontinuous changes in the CAP in Japan to estimate the causal effects
of households’ income on child outcomes and educational spending. Our OLS results show that family
income is positively correlated with children’s cognitive outcomes as well as family’s educational
investment. FD estimates controlling for time-invariant heterogeneity yield significantly positive
income effects for mathematics and combined scores.
Considering the potential endogeneity of family income, we use exogenous changes in child allowance
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payments as an instrument. Our FD-IV results show that, in most cases, family income tends to have
statistically insignificant impacts on a child’s cognitive outcomes. For the household’s educational
spending, on the other hand, we find some evidence of a positive income effect. To examine the
heterogeneous effect, we estimate FD-IV regressions for various population subgroups: those divided
by parental education, income levels, children’s age, and gender. We find that family income does not
have causal impacts on children’s cognitive outcomes across subgroups. For households’ educational
spending, we find that an exogenous increase in family income raises educational spending for highincome families and for girls.
Our empirical findings suggest that contemporaneous income does not have any causal impact on a
child’s cognitive outcomes in the short term. However, given that contemporaneous income tends to
increase educational spending even after controlling for the endogeneity of family income, family
income could influence child outcomes in the longer term.
Addressing the long-term influence of household income on child cognitive and non-cognitive
outcomes, if any, is difficult using our current data set and the degree of policy variations in the past
10 years in Japan. The Japanese government under the Abe Administration is discussing a sizable and
permanent increase in the subsidy to preschool and higher education. If such policies are implemented,
there will be a chance to identify the effects of permanent changes in education costs and short-term
changes in the CAP on child outcomes in Japan separately.
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Table 1: Description of the Child Allowance Policy in Japan
Year*

Age limit

Age brackets

1992

3

2000

Monthly benefit by birth order

Earnings tests

First/second

Third+

(Upper lim., 0000s JPY)

All

5,000

10,000

Yes (670.0)

6

All

5,000

10,000

Yes (780.0)

2004

9

All

5,000

10,000

Yes (780.0)

2006

12

All

5,000

10,000

Yes (860.0)

2007

12

Age

3 ≤ Age ≤ 12
2010

15

2011†

15

10,000

3
5,000

All
Age

3

3 ≤ Age ≤ 12
15

Age

13,000

No

15,000

No
15,000

10,000
15,000

3

3 ≤ Age ≤ 12

10,000

10,000

13 ≤ Age ≤ 15
2012

Yes (860.0)

10,000

Yes (960.0)
15,000

10,000

13 ≤ Age ≤ 15

Notes: *Unless otherwise noted, the law was enforced from April of the year the policy changed. †The
law was enforced from October 2011. Figures of the earning limit are applied to salaried worker
households.
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Table 2: Descriptive statistics

Dependent variables
Japanese ability score
Mathematics ability score
Combined ability score
Monthly educational spending (in ten thousand JPY)
Independent variables
Family income(in million JPY)
Girl
Number of sibilings
Father's educational background
Junior high school
High school
Junior college
Four-year college or post-graduate degree
Mother's educational background
Junior high school
High school
Junior college
Four-year college or post-graduate degree

Mean

Standard
deviation

Min

Max

N

-0.092
-0.054
-0.073
2.742

1.033
1.227
1.044
2.705

-3.708
-4.926
-4.232
0.125

2.480
2.785
2.633
34.947

2,340
2,340
2,340
1,937

6.480
0.490
2.210

2.728
0.500
0.773

0.060
0.000
1.000

22.396
1.000
6.000

2,340
2,340
2,340

0.022
0.428
0.122
0.429

0.146
0.495
0.327
0.495

0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.000

2,107
2,107
2,107
2,107

0.006
0.453
0.373
0.169

0.076
0.498
0.484
0.374

0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.000

2,094
2,094
2,094
2,094
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Table 3: OLS and FD estimates of the effects of family income on ability scores and educational spending
Panel A: OLS
Japanese ability score
Family income (in million JPY)
N

Mathematics ability
score

Combined ability score

Monthly educational
spending

0.0177***

0.0379***

0.0278***

0.0073

(0.0066)

(0.0070)

(0.0059)

(0.0334)

1,943

1,943

1,943

1,625

0.0064

0.0339**

0.0201*

-0.1281

(0.0133)

(0.0147)

(0.0104)

(0.0970)

756

756

756

558

Panel B: FD
ΔFamily income
N

Notes: ***, **, and * indicate that the estimated coefficients are statistically significant at the 1%, 5%, and 10% levels, respectively. Robust standard errors
are in parentheses. We also control for a child’s age and sex, number of siblings, father and mother’s educational background, survey years, and location of
residence.
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Table 4: FD-IV estimates of the effects of family income on ability scores and educational spending

FDIV

Difference in family income
First stage
Coefficient of
instrumental variable
F-value
N

Japanese
ability score

Mathematics
ability score

Combined
ability score

(1)
-0.0304
(0.0870)

(2)
0.0739
(0.0980)

(3)
0.0218
(0.0652)

Monthly
educational
spending
(4)
1.1222**
(0.5624)

3.4009***
(0.9178)
13.7323
756

3.4009***
(0.9178)
13.7323
756

3.4009***
(0.9178)
13.7323
756

2.8043***
(1.0152)
7.6302
558

Notes: ***, **, and * indicate that the estimated coefficients are statistically significant at the 1%,
5%, and 10% levels, respectively. Robust standard errors are in parentheses. We also control for a
child’s age and sex, number of siblings, father and mother’s educational background, survey years,
and location of residence.
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Table 5: FD-IV estimates of the effects of family income for various subgroups

Japanese ability score
Effect of Δfamily income
First stage F-value
N
Mathematics ability score
Effect of Δfamily income
First stage F-value
N
Combined ability score
Effect of Δfamily income
First stage F-value
N
Monthly educational spending
Effect of Δfamily income
First stage F-value
N

Japanese ability score
Effect of Δfamily income
First stage F-value
N
Mathematics ability score
Effect of Δfamily income
First stage F-value
N
Combined ability score
Effect of Δfamily income
First stage F-value
N
Monthly educational spending
Effect of Δfamily income
First stage F-value
N

Parents' education
Either mother or father
with university or above
degree

Family income

Age

Sex

Low income

Grades 1-3

Boys

0.0090
(0.1050)
7.1400
364

-0.0580
(0.1898)
3.2489
406

-0.0013
(0.1235)
6.7169
412

0.0276
(0.1186)
7.5661
376

0.1092
(0.1159)
7.1400
364

0.2238
(0.2582)
3.2489
406

0.0328
-0.1213
6.7169
412

0.2124
(0.1477)
7.5661
376

0.0591
(0.0817)
7.1400
364

0.0829
(0.1510)
3.2489
406

0.0157
(0.0869)
6.7169
412

0.1200
(0.1015)
7.5661
376

0.7573
(0.7125)
3.8260
257

0.6300
(0.7017)
4.4307
302

0.6789
(0.5878)
2.9356
306

0.4554
(0.5295)
3.4041
274

Both parents with junior
college or lower degree

High income

Higher than grade 4

Girls

-0.1198
(0.1325)
7.5156
392

-0.0158
(0.0960)
9.5678
350

-0.0989
(0.1549)
4.0127
344

-0.0778
(0.1344)
5.6205
380

-0.0528
(0.1551)
7.5156
392

-0.0159
(0.1062)
9.5678
350

0.1299
(0.1847)
4.0127
344

-0.1667
(0.1883)
5.6205
380

-0.0863
(0.1067)
7.5156
392

-0.0158
(0.0743)
9.5678
350

0.0155
(0.1150)
4.0127
344

-0.1223
(0.1207)
5.6205
380

0.9253
(0.5663)
5.6817
301

1.2035*
(0.6352)
6.0327
256

1.6901
(1.0535)
3.6844
252

1.8168*
(1.0859)
3.8971
284

Notes: ***, **, and * indicate that the estimated coefficients are significant at the 1%, 5%, and 10%
levels, respectively. Robust standard errors are in parentheses. We also control for a child’s age and
sex, number of siblings, father and mother’s educational background, survey year, and location of
residence.
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Figure 1. Child allowance schedule by age cohort
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Note: Calculated by the authors based on Child Allowance Law.
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Figure 2: Timeline of the Japan Child Panel Survey (JCPS)

Note: We add modifications based on supplements provided by the Panel Data Research Center at
Keio University to Akabayashi et al. (2016; Figure 2).
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