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Abstract

This paper quantifies cross-country differences in early childhood human capital.

I first document a new fact: the wages of Indochinese refugees to the U.S. are in-

dependent of their age at arrival as long as they immigrated by age ten. I provide

evidence that age at arrival was exogenous, in which case the fact implies that there

is no effect of spending a year of early childhood in for example Cambodia instead

of the U.S. I then interpret this finding using a standard model of early childhood

human capital. There are three assumptions that allow the model to replicate this

finding, only one of which is consistent with the broader literature on early childhood

human capital: the assumption that parents, and not goods or country environment,

are the critical input during early childhood. I conclude that cross-country differences

in early childhood human capital are small.
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1 Introduction

One of the central challenges for economists is to explain the large differences in gross do-

mestic product (GDP) per worker across countries. The development accounting literature

provides a partial answer: the quantitative role for physical and human capital is limited,

implying a large role for total factor productivity (TFP).1 Much of the early work in this

literature equates human capital with years of schooling. In this paper I consider whether

allowing for a broader notion of human capital would substantially alter this conclusion.

In particular, my goal is to quantify cross-country differences in early childhood human

capital, defined as human capital that is accumulated before school starts (roughly, by age

6). Along the way, I simultaneously establish evidence on the effectiveness of different types

of early childhood investments.

This paper is motivated by two facts. First, a large literature has documented that early

childhood human capital matters: investments and interventions during this period have

large and lasting effects.2 Second, there is substantial cross-country variation in the quality

of the early childhood environment (such as exposure to diseases) and in the investments

made in children (such as nutrition or medical spending). The natural question is whether

these two facts imply large cross-country differences in human capital even before school

starts. Unfortunately, it is not clear how to use the existing evidence to address this

question. Most studies examine the effects of specific interventions such as the randomized

provision of preschool care (Blau and Currie, 2006; Cunha et al., 2006). There is no natural

way to translate the effects of these interventions into estimates of cross-country human

capital stocks. A smaller recent literature has estimated the human capital production

function, which offers more promise (Cunha et al., 2010; Del Boca et al., forthcoming).

However, these studies rely on specialized and detailed measures of inputs during early

childhood. Most poor countries offer no such data, and existing data are not comparable

across countries.

The first contribution of this paper is to provide new evidence that speaks directly to the

question at hand. This evidence draws on the late-life outcomes of refugees who immigrated

to the U.S. during early childhood. Specifically, I focus on the relationship between age

at arrival and socioeconomic outcomes in adulthood. Refugees who arrived at older ages

spent more of their early childhood in their country of birth or in refugee camps and less

of their early childhood in the U.S. I exploit this variation to estimate the marginal cost

1See Caselli (2005) for a review of the literature that reaches this conclusion.
2See Almond and Currie (2011) for a recent review of this literature.
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of spending a year of early childhood in a poor instead of a rich country. An additional

benefit of examining the data in this way is that it is less likely to be biased by selection

than the obvious alternative of comparing refugees to natives. My results will be biased

only if refugees who arrived to the U.S. at different ages of early childhood were selected

differently.

I focus my analysis on the Indochinese refugees, who fled Vietnam, Cambodia, and Laos

in the late 1970s and 1980s. The key advantage of Indochinese refugees is that their age

at arrival was exogenous. While they could choose when to flee their homes, they faced a

lengthy and variable period of transit to the refugee camps and waiting for resettlement.

This delay made it difficult for refugee families to time their immigration based on the age

of their young children even if they wished to do so. An additional benefit of focusing on

the Indochinese refugees is that they came from very poor countries and experienced an

environment that one might expect to be disastrous for human capital accumulation, having

survived the Vietnam War, the Khmer Rouge, refugee camps, and other hardship. In the

face of these many disadvantages, I find a striking result: there is no relationship between

wages or other socioeconomic outcomes and age at arrival for the Indochinese refugees. This

result is robust to the details of the estimation or sample selection. I show that similar

results extend to other immigrants from poor countries. I also show that the result is special

to early childhood: a strong relationship between age at arrival and outcomes does emerge,

but only for those who arrive after age 10.

The second contribution is to understand how this finding can be reconciled with the

existing early childhood literature. I embed a standard human capital production function

in the spirit of Cunha et al. (2010) and Del Boca et al. (forthcoming) into a model of human

capital investment and labor market outcomes across countries. In these models, individuals

form human capital in two distinct stages of their lives, early childhood and school. The

child’s human capital at the end of each stage is a function of their human capital at the

beginning of the stage and any investments made during the stage. Investments are allowed

to take a variety of forms, including environmental effects, time of the parent or child, and

goods. After each individual graduates school they enter the labor force and earn a wage

proportional to their final human capital.

The model predicts that the human capital and wages of refugees decline in their age at

arrival under fairly general assumptions. The logic of the prediction and the necessary

assumptions are as follows. First, each year spent in a poor country yields less human

capital than a year spent in a rich country under the assumption that there is a role for
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environment or market goods in human capital production. Given this assumption, refugees

who arrive to the U.S. at an older age have less human capital as of age 5 because of longer

exposure to the bad environment and poverty. The second necessary assumption is that

early childhood human capital is an input to subsequent human capital production. This

assumption implies that refugees who arrive to the U.S. at older ages will also have less

human capital as adults if all post-migration investments are held equal. Of course, there

is no natural reason why other investments should be held equal. Families of children who

are disadvantaged at age 5 may choose to invest more in them during their school years to

help remediate that disadvantage. Whether they choose to do so, and the effectiveness of

such investment, is controlled by the elasticity of substitution between their human capital

at age 5 and subsequent investments. The third necessary assumption is that the elasticity

of substitution be sufficiently low that remediation is imperfect.

Given that this model prediction is counterfactual, it must be the case that one of these

three assumptions does not hold: either living in a poor country does not translate to an

initial disadvantage in human capital; early childhood human capital does not persist; or

early childhood human capital deficits can be remediated easily. I use the evidence of the

large existing literature on early childhood human capital to help discipline the model. That

literature provides an overwhelming body of evidence that early childhood human capital

is persistent. It also includes modest although perhaps not conclusive evidence that early

childhood human capital deficits are difficult to remediate. Given this evidence, I conclude

that it is parents, and not goods or the country that one lives in, that are critical inputs

for human capital accumulation. On this point my paper adds to a growing consensus that

positive interactions with parents are the critical input (Del Boca et al., forthcoming). An

additional implication is that early childhood human capital is not likely to differ much

across countries.

In addition to the work mentioned above, my paper is related to two other literatures.

First, it joins a growing literature that re-considers the role of human capital in accounting

for cross-country income differences, mostly by taking a broader view of human capital.

Manuelli and Seshadri (2010), Erosa et al. (2010), and Schoellman (2012) study the impor-

tance of education quality in addition to years of schooling. Manuelli and Seshadri (2010),

Lagakos et al. (2012), and Lagakos et al. (2013) study the impact of experience and on-the-

job human capital accumulation. To my knowledge, Manuelli and Seshadri (2010) is the

only previous paper to consider early childhood human capital; they use a calibrated model

and find larger results than I do here. Second, my paper is related to a literature that

studies the effect of age at arrival on immigrant outcomes. Friedberg (1992) first proposed
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a role for age at arrival and laid out the assumptions necessary for identification. A number

of papers that have applied this framework to immigrants who arrived as children found

small or no effects of age at arrival on socioeconomic outcomes for those who arrive before

age 5, consistent with my findings (Myers et al., 2009; Lee and Edmonston, 2011; Gonzalez,

2003; Bleakley and Chin, 2010).

The rest of the paper proceeds as follows. Section 2 gives background on the Indochi-

nese refugees while section 3 presents the empirical results. Section 4 formulates a model

and shows how it can be made consistent with the empirical findings. Section 5 studies

the model’s predictions for cross-country human capital differences. Section 6 considers

alternative hypotheses for the empirical finding and section 7 concludes.

2 Background on the Indochinese Refugees

The key empirical idea of this paper is to exploit the variation in socioeconomic outcomes

by age at arrival for Indochinese refugees who migrated to the U.S. during early childhood.

Children who arrived at older ages spent more years of early childhood in their birth country

and fewer years in the U.S. This variation is useful because the disparities between the U.S.

and the Indochinese countries would seem to imply that older-arriving refugees were at

a significant disadvantage. There are two potential sources of disadvantage. First, the

Indochinese countries were poor. Their PPP GDP per worker was roughly 3 percent of

U.S. levels in 1980, and did not exceed 5 percent of U.S. levels until 2005 (Heston et al.,

2012). Along with poverty came the usual associated problems such as poor or inadequate

nutrition and endemicity of diseases including malaria, tuberculosis, and various intestinal

parasites (United States General Accounting Office, 1982).

The second source of disadvantage was the ongoing conflict in the region between Com-

munist and non-Communist forces, including the Vietnam War as well as similar wars in

Cambodia and Laos. War ended in 1975 with Communists taking control in all three

countries. Communist takeovers in Vietnam and Laos led to politically and ethnically

motivated discrimination or “re-education” in labor camps (Robinson, 1998). The Khmer

Rouge regime in Cambodia forced the population to switch to an extreme, agriculturally

oriented form of Marxism that brought widespread famine, while at the same killing an

estimated 20 percent of the Cambodian population directly in the killing fields (Robinson,

1998). Conflict in the region was reignited when Vietnam invaded Cambodia in 1978.

Faced with these circumstances, roughly three million citizens fled to nearby countries.
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Refugees from Cambodia and Laos primarily traveled to Thailand by land, while refugees

from Vietnam traveled primarily to Hong Kong, Indonesia, and Malaysia by boat.3 Violence

and piracy en route were common, as were delays or “push-backs” of refugees by the

countries of asylum.

1.4 million of those who fled were placed in refugee camps where they waited for an op-

portunity to settle within the country of first asylum, repatriate to their former home, or

resettle to a third country. Conditions in the camps ranged from poor to adequate. They

were the worst in Thailand, which practiced an official policy of “humane deterrence”. The

goal of this policy was to worsen conditions in camps so as to deter potential future mi-

grants. Thai camps were subject to violence, regular shortages of food, poor sanitation,

and inadequate medical staff and treatment (United States General Accounting Office,

1980; Robinson, 1998). Seventy percent of children in one Thai camp were malnourished

(United States General Accounting Office, 1980). Conditions elsewhere were better but not

ideal. Even in Hong Kong, where the treatment of refugees was considered to be the best,

a nutritional survey by the Save the Children Fund in Hong Kong revealed that roughly

half of all children suffered from some form of malnourishment (Thomas, 2000).

Camps did present refugees with the time and opportunity to make investments in their

skills. To some extent they did so; formal or informal classes in English were widespread

and many refugees participated. Most camps also offered some rudimentary educational

facilities for early grades, with widely varying quality. Space for school and materials were

typically scarce and were sometimes withheld as part of the policies of humane deterrence.

Teachers came from within the refugee population, leading to high turnover. Absenteeism

was also a significant problem (United States General Accounting Office, 1980). Also,

refugees were often discouraged and frustrated by the resettlement process, which mani-

fested itself as lethargy rather than investment. One set of visitors reported an “overriding

impression of camp life [of] people standing around doing nothing” (Davis, 1991). A time-

use survey performed in the Thai refugee camps revealed that “doing nothing” and “work”

were more common responses than “studying”, except for the Vietnamese; the Hmong

reported spending 52 percent of their time doing nothing (Hein, 1995).

1.3 million refugees were permanently resettled to new homes in countries around the world.

3A first wave of refugees in 1975 transited directly from these countries to the U.S. This wave consisted
primarily of those with close political or military connections to the U.S., most notably the 130,000 people
flown out of Saigon in the final days before the U.S. withdrew from South Vietnam (Hung and Haines,
1996). These immigrants were highly selected on many dimensions, typically spoke English well, and had
easy paths to resettlement in the U.S. I exclude 1975 arrivals from all subsequent analysis in order to focus
on immigrants who were less selected and had more typical refugee and resettlement experiences.
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The U.S. was by far the most common destination, accepting over 800,000 Indochinese

refugees (United Nations High Commissioner for Refugees, 2001). Upon arrival, refugees

were either placed with already settled extended family members or were aided by a vol-

untary agency that specialized in the task. They also received temporary financial support

from the government; when that ceased, they were eligible to enroll for the standard welfare

programs. They were encouraged to find work quickly, and many did. The typical family

earned an income that was low by U.S. standards but much higher than what they had

earned in their countries of birth (Office of Refugee Resettlement, 1980–1995).

A final sign of the improvement in environment for newly arrived refugees comes from

an extensive medical and psychological literature that documents the lingering physical

and mental health issues among refugees. Groups of refugee children tested around the

country consistently averaged between the 5th and 25th percentiles in height-for-age and

weight-for-age, with a greatly elevated number scoring below the 5th percentile (Barry

et al., 1983; Peck et al., 1981). Follow-up studies showed that the gap in height-for-age

did not diminish with time in the U.S. (Dewey et al., 1986). Early-arriving Indochinese

refugees suffered from tuberculosis, hepatitis B, malaria, and intestinal parasites at rates

more than an order of magnitude higher than the general U.S. population, although policy

changes around 1982 increased the efficacy of medical screening of refugees (United States

General Accounting Office, 1982; Barry et al., 1983; Goldenring et al., 1982). Likewise,

psychological studies indicated the presence of post-traumatic stress disorder, depression,

and other mental illnesses, with persistence in follow-up studies conducted as much as

twenty years after migration (Marshall et al., 2005).

The Indochinese refugees provide useful information because of the change in environment

and income that they experienced upon arrival in the U.S. Of course, many other immigrants

to the U.S. have similar experiences. What makes the Indochinese refugees more unique and

useful for the question at hand is that they are much less selected than typical immigrants.

The historical circumstances of their immigration make it unlikely that they were selected

on age at arrival, which is critical to my identification strategy. I review the evidence

supporting this assertion in the next section.

2.1 Selection and Identification

Selection can bias my inferences in two ways. First, if immigrant families are highly selected,

then immigration may not change the family’s income or environment that much. This
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concern is greatly mitigated in the case of refugees. The difficult environments in their home

countries created a strong push factor for emigration by refugees. The U.S. government

applied liberal standards for immigration under the policy of “presumptive eligibility”,

which meant that immigrants from these Communist countries were presumed to be refugees

and hence eligible for resettlement as long as they were not actively ill or dangerous to

others. Observers from other countries generally considered the U.S. to be the least selective

in admitting refugees (Hawthorne, ed, 1982).

I provide evidence on the selection of Indochinese refugees in Appendix A. That evidence

is consistent with a relatively modest amount of selection. For example, refugees were 16–

24% less likely to have no schooling and 8–22% more likely to have a high school degree as

compared to non-migrants. Few immigrants spoke English before arrival and many came

from farming, fishing, or military backgrounds that offered few skills of value in the U.S. In

short, these families do not represent the very elite of their birth countries. Resettlement

led to an improvement in their day-to-day circumstances.

The second way selection can bias my inferences is if immigrants who arrive at different

ages are selected differently. For historical reasons the Indochinese refugees were unlikely

to have been selected in this way, even if there were an underlying reason why families

might wish to do so. The reason is that Indochinese refugees chose when to flee their home

country, not when they would arrive to the U.S. The time elapsed in transit was long and

variable. To help illustrate this point I make use of data from the Indochinese Health

and Adaptation Research Project (IHARP), which collected a wealth of detailed data from

a sample of 599 Indochinese refugees in the San Diego area in the 1980s.4 The dataset

includes the month and year a refugee left home and the month and year they arrived to

the U.S., which allows me to provide concrete evidence on the long and variable transit

times of refugees. Figure 1 shows a histogram of the time spent in transit for four of the

main ethnic groups among Indochinese refugees. The median transit time ranged from 9 to

30.5 months, with the Khmer and Hmong facing longer transits. Just as importantly, there

was large within-ethnic group variation in transit times: the standard deviation of transit

times ranged from 6.1 to 22 months for this sample.

The long and variable waits experienced by refugees were for the most part the result

of changes in the policies of the involved countries. Origin countries sometimes actively

4This research used the Indochinese Health and Adaptation Research Project, 1982–1984 dataset (made
accessible in 2005 in paper and computer data form). These data were collected by Rubén Rumbaut, and
are available through the archive of the Henry A. Murray Research Center at the Radcliffe Institute for
Advanced Study, Harvard University, Cambridge, Massachusetts (Producer and Distributor).
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Figure 1: Time Elapsed in Transit by Ethnic Group

promoted and sometimes hindered attempts to escape. Many refugees needed multiple at-

tempts to escape Vietnam in particular, because arranging transit by boat was difficult once

the government worked to prevent refugee departures (Hung and Haines, 1996; Scott, 1989).

It was common for refugees to be denied asylum in the first country they reached because

countries of asylum worried about the moral hazard of offering easy asylum and worked to

redistribute the burden of refugees to neighboring countries. For refugees who reached the

camps, the wait was determined mostly by U.S. policy.5 The total refugee quota for the

U.S. was set annually by the President. Domestic politics played an important role here as

concerns about the economic and health impact of refugees began to mount, particularly

in light of an influx of Cuban refugees and the severe 1981–82 recession. International

politics were even more important. A constant theme of discussions was to allocate enough

resettlements to each country of first asylum to encourage their continued acceptance of

future refugees. For example, a temporary break-down of the principle of asylum in 1979

led to a doubling of refugee resettlement to the U.S., and an especially large increase in

resettlements from Thailand (Haines, 1989).

In light of the long, variable, and exogenous delays faced by refugees, it seems implausible

5Some refugees from Vietnam were able to bypass waiting in refugee camps entirely by participating
in the Orderly Departure Program, which was an agreement for direct resettlement between the U.S. and
Vietnamese governments. However, waiting for the entry permit and exit visa necessary for resettlement
was an equally long and variable process, taking between two and five years for most refugees (Hung and
Haines, 1996).
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that families were able to select when they entered the U.S. In Appendix A I test this

hypothesis directly by examining the relationship between age at arrival of the child and a

broad set of family characteristics in the 1990 U.S. Census (when children still lived with

their families and such comparisons are possible). I find correlations of mixed signs that

are statistically indistinguishable from zero in most cases. The two exceptions are that

that older-arriving children are more likely to be the eldest child, and that there is some

evidence that ethnic Vietnamese families differed in their pre-migration characteristics or

their post-migration investments.

A final reason to rule out this form of selection comes from the large size of Indochinese

refugee families. Using the 1990 U.S. Population Census, I find that conditional on having

any foreign-born children, the average refugee family had three foreign-born children. In

this case, it is not even clear what it means for the family to be selected based on the

age of “the” child. In light of this evidence I will interpret my findings as measures of

acquired human capital and not selection on the innate characteristics of the children or

their families. I now turn to the results.

3 Empirical Results

I study the adult outcomes of Indochinese refugees using the 2000 Population Census and

the 2005–2011 American Community Surveys (ACSs), available online through Ruggles et

al. (2010). When combined, these datasets provide a large sample with fairly consistent

questions and responses. I identify Indochinese refugees as those born in Vietnam, Cam-

bodia, or Laos and who immigrated to the U.S. during the years of heavy refugee flows.6

Although the Census does not have a variable that separately identifies refugees, indepen-

dent sources indicate that essentially all immigrants arriving from these countries during

these years were refugees (U.S. Immigration and Naturalization Service, 1980–2000). I con-

struct age at arrival using the year the data were collected, the respondent’s age at that

time, and the year of immigration. For the baseline analysis I limit the sample to those

who immigrated by age 5. I also include natives in the sample for comparison.

I use two different outcomes in the main analysis. The first is the wages of refugees. For

this outcome I restrict the sample to include only those workers who would typically be

6For Vietnam, the years are 1976–1990; for Cambodia, 1976–1994; and for Laos, 1976–1996. As a
robustness check I have also experimented with adding children who were born in refugee camps and find
similar results.
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used in a wage regression: those aged 23–65, not enrolled in school, who work for wages,

usually work at least 30 hours a week and worked at least 30 weeks the previous year, have

between 0 and 40 years of potential experience, and report positive wage and salary income

the previous year. I construct hourly wage W as annual wage and salary income divided

by the product of hours worked per week and weeks worked in the previous year.7 I then

regress

log(W ) = βX +
∑
a

αada +
∑
y

ωydy +
∑
aa

∑
e

φaa,edaa,e + ε, (1)

where X is a vector of control variables that consists of state of residence and gender

dummies. da and dy are age and time dummies, while daa,e is an interaction between age

at arrival aa and ethnic group e. Indochinese refugees in the U.S. come primarily from five

distinct ethnic groups. The Vietnamese, Lao, and Khmer are the main ethnic groups of the

respective countries, but there are also a sizable number of ethnic Chinese from Vietnam

and ethnic Hmong from Laos in the U.S. Adult refugees from these ethnic groups differed

greatly in their pre-migration characteristics such as education, occupational background,

rural-urban status, and so on; I give some basic indicators of these differences in Appendix

A. Given these large between-group differences I estimate separate age at arrival effects for

each ethnic group to avoid compositional biases. The coefficient of interest is φaa,e, which

captures the log-wage of a refugee of ethnic group e who arrived at age aa, relative to a

native with the same age, gender, and state of residence.8

Figure 2 shows the results in the format that I will use for the rest of the paper. It plots the

estimated coefficients φaa,e and the corresponding 95 percent confidence interval against age

at arrival aa. Refugees with higher age at arrival spent more years of their early childhood

in their birth country or in refugee camps and fewer years in the U.S. Given the poverty and

difficult circumstances to which Indochinese refugees were exposed, it is perhaps natural

to expect that refugees who were older upon arrival and who had longer exposure to their

birth country would have worse outcomes. Graphically, this expectation would imply that

φaa,e declines in aa, or a negative slope to the plotted lines. The striking finding is that

there is instead no trend for any of the five ethnic groups. Formally, I cannot reject the

null hypothesis that the slopes are zero.

7From 2008 onward, weeks worked is reported in categories. I use the 2007 ACS data to estimate the
mean value of weeks worked within each category, and apply this to the 2008–2011 ACSs.

8The immigration literature often considers more general forms of equation (1); I show in Appendix B
that the coefficients on age at arrival are identified, even in a more general model that allows for cohort or
assimilation effects.
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Figure 2: Log-Wages by Age at Arrival

As a second outcome I investigate refugees’ years of completed schooling. One advantage of

using schooling data is that I can impose fewer sample selection criteria. I limit the sample

only to those ages 23–65 who are no longer enrolled in school. I transform the provided

educational attainment variable into years of schooling in the usual way. I then regress the

years of schooling on the same set of control variables as in equation (1). Figure 3 again

plots the coefficients φaa,e against the age at arrival. The same basic finding obtains: there

is no trend relationship between age at arrival and schooling for Indochinese refugees.

These are the benchmark empirical results of the paper. In Appendix C I show that there

is also no trend by age at arrival for a number of other socioeconomic outcomes, including

probability of being employed, total earnings, probability of graduating college, and so

on. I show that there is little difference in outcomes between first and second-generation

refugees, suggesting that effects of in utero exposure to poor countries are also not critical.

I also show that the result is not driven by breaking out the five ethnic groups; the same

results obtain if I instead break results out by country of birth or language spoken at home.

In general, there seems to be little difference between the late-life outcomes of Indochinese

refugees who arrived to the U.S. at the beginning and at the end of early childhood.

Finally, I want to emphasize that the results presented here are special to early childhood.

To make this point I re-estimate wages and schooling as a function of age at arrival using a

sample of refugees who arrived as late as age 22. Figure 4 shows the results. Outcomes begin

to decline in age at arrival somewhere around age 10. If I pool the different ethnic groups
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Figure 3: Years of Schooling by Age at Arrival
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(b) Years of Schooling

Figure 4: Outcomes by Age at Arrival for Older Ages

and use nonlinear least squares to estimate a spline with a single endogenous breakpoint,

the regression locates that point to 7.5 years for wages and 11.9 years for schooling. The

cumulative effect of worsening outcomes is large for refugees who arrived in early adulthood.

Those who arrive at age 22 have 5–10 fewer years of schooling and 30–60 percent lower

wages than refugees who arrive in early childhood, with the magnitude varying somewhat

by ethnic group.
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3.1 Results from Other Immigrants

As I previously emphasized, Indochinese refugees are useful because they experienced a

large change in income and environment upon migration and because it is implausible that

they were selected on age at arrival. Here I extend the results to four other groups of

immigrants and show that the lack of relationship between age at arrival and outcomes is

general.

First, I collect a sample of refugees from Afghanistan and Ethiopia; although these countries

were quite poor, there were fewer immigrants and their parents are generally considered

to have been more selected.9 Since my strategy is to look at the late-life outcomes of

refugees who entered as children, these are the most recent groups of poor-country refugees

that I can study; more recent groups such as the Somali or Bosnian refugees are not old

enough yet for my analysis. The second group is Cuban immigrants. Cuba is much richer

than Vietnam, Cambodia, or Laos, but still only one-fourth as productive as the U.S. on a

PPP GDP p.w. basis in 2005. I make no effort to disentangle Cuban refugees from other

immigrants (such as family reunification cases). The third group is all immigrants from

countries with 2005 PPP GDP p.w. less than 5 percent of the U.S.10 These immigrants

come from poor countries with worse environments for human capital formation, but are

likely to be quite selected. Finally, I study immigrants from Mexico.

Figure 5 shows the results for the log-wage patterns by age at arrival for these four groups.

The same basic pattern applies as for the baseline group: there is no trend in log-wages by

age at arrival up to age 5. Similar results obtain for other socioeconomic outcomes. At this

point it seems that the lack of trend between socioeconomic outcomes and age at arrival is

quite general. I now turn to asking how this fact can be reconciled with the large literature

on the importance of early childhood human capital.

9I use immigrants who entered between 1980 and 1993 in my sample, which were generally years of high
refugee flows (U.S. Immigration and Naturalization Service, 1980–2000).

10The countries distinguished in the Census and so included in my sample are: Haiti, Bangladesh, Nepal,
Ghana, Guinea, Liberia, Senegal, Sierra Leone, Kenya, Somalia, Tanzania, Uganda, Zimbabwe, and Eritrea.
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Figure 5: Log-Wages by Age at Arrival for Other Immigrant Groups

4 A Model of Early Childhood Human Capital

4.1 Human Capital Accumulation and the Labor Market

The model describes the human capital accumulation and labor market decisions of families

in countries i ∈ {1, 2, ..., I}. Within each country there is a continuum of heterogeneous

families consisting of one working adult and one child that is newly born at time 0; I think

of this model as describing the choices of a single birth cohort around the world. There

are two forms of ex-ante heterogeneity in the model. First, children are endowed with

human capital at birth h0. Second, parents are endowed with human capital hp, which is

determined by events that happen before the child is born. The two-dimensional human

capital endowment is drawn from a joint distribution Fi(h0, hp) defined on (0,∞)2, which

I allow to vary across countries.

Time is continuous and the parent and child are both infinitely lived. Each is endowed

with a single unit of time at each instant. The child’s life is split into three periods: early

childhood, school, and work. Early childhood includes the first five years of the child’s life,

before schooling. School lasts from age 5 until an endogenously chosen graduation date.

After graduation the child joins his or her parent in the labor force and works into the

infinite future.

The heart of the model is the human capital production function, which explains how
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human capital is generated given the family’s endowment (h0, hp), the country i that they

live in, and the investments they make in the child during early childhood and school.

Following the literature, I assume that human capital production occurs in two distinct

stages. Early childhood human capital hc is determined by human capital at birth h0 and

a composite of the investments made during early childhood xc, combined using a CES

production function:

hc =

[
λch

σc−1
σc

0 + (1− λc)x
σc−1
σc

c

] σc
σc−1

. (2)

λc is the weight on human capital at birth and 1−λc the weight on the composite investment,

while σc is the elasticity of substitution between the two.

The composite investment is a weighted combination of four different underlying inputs.

The first input is an exogenous, country-specific environmental effect zi, which includes

the prevalence of diseases or the quality of medical infrastructure. The second input is the

goods purchased for the child gc, which includes books or vaccines. The final two inputs

are the time spent by parents with their children pc and the human capital of the parents

hp, which I allow to enter the composite investment separately. Given these inputs, xc is

determined using a power function as in Del Boca et al. (forthcoming):

xc = zωc1i gωc2c hωc3p pωc4c . (3)

The ωc are weight parameters that determine the relative importance of the different inputs.

At age 5 children start school. They remain in school for an endogenously chosen period

of time S, graduating at age 5 + S. Their human capital at graduation is again a function

of their human capital at the start of school hc and the composite investment made during

the school years xs:

hs =

[
λsh

σs−1
σs

c + (1− λs)x
σs−1
σs

s

] σs
σs−1

. (4)

λs is the weight on early childhood human capital and 1 − λs is the weight on composite

investment, while σs is the elasticity of substitution between the two.

The composite investment during schooling is a weighted combination of five inputs. The

first four are similar to early childhood: country environment zi; goods gs; and parental

inputs ps and hp. Finally, the human capital also depends on how long children stay in
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school, S. The terms are again combined using a power function,

xs = zωs1i gωs2s hωs3p pωs4s Sωs5 , (5)

where the weights on the various factors are allowed to vary over the life cycle.

The human capital production function in equations (2) – (5) borrows heavily from the

microeconomic literature on early childhood human capital. Two key insights from that

literature will be useful for understanding how the model works. First is the importance

of the elasticity parameters σc and σs (Cunha and Heckman, 2007; Cunha et al., 2010).

Their role in this model is to determine the extent to which a disadvantage in the form

of low human capital at birth or low early childhood human capital can be remediated by

subsequent investments. Cunha et al. (2010) estimate that σc > 1 and σs < 1, indicating

that it is relatively easy to remediate low human capital at birth but much more difficult

to remediate low early childhood human capital. Second is the importance of allowing for

multiple types of investments and allowing their importance to vary over the life cycle.

Del Boca et al. (forthcoming) estimate that the relative role for goods inputs and parental

inputs changes over the life cycle. I show below that this flexibility is important in matching

the empirical findings of the previous section.

I embed the human capital production function into a simple lifetime income maximization

problem. I assume that human capital is fixed after graduation. The Indochinese refugees

I studied in the empirical implementation were quite young, which helps to minimize the

importance of this assumption. After graduation, the child enters the labor market and

works full-time. They are endowed with a linear production technology that turns the

worker’s hs units of human capital into Ai(t)hs units of the single output good, which can

be used for consumption or as the goods inputs in human capital production. Ai(t) is

an exogenous TFP term. I assume that Ai(t) grows at a rate γ that is common across

countries, but allow for differences in the initial level of productivity Ai ≡ Ai(0).

Finally, I assume that each family behaves altruistically and that children have no pref-

erences over whether they work or study. In this case I can focus on the family’s income

maximization problem and ignore the (trivial) utility maximization problem given optimal

income. Families then choose the duration of schooling for children and the quantity of the

two types of inputs at the two stages of the life cycle to maximize the present discounted
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value of lifetime earnings net of the cost of goods and the foregone earnings of the parents:

max
gc,gs,pc,ps,S

∫ ∞
5+S

e−rtAi(t)hsdt− gc − e−5rgs − Aihppc − Aie5(γ−r)hpps (6)

where hs is derived from equations (2) – (5) and r is the exogenous interest rate. Here I

assume that parents purchase all goods inputs and forego all labor earnings at the start

of each of the respective stages of the life cycle, that is, at date 0 for early childhood and

at date 5 for school. This assumption simplifies the discounting of investments without

foregoing any insights. I now turn to the model’s predictions for immigrants.

4.2 Model Predictions

I have to take a stand on immigrants’ beliefs about the possibility of immigration in order to

generate the model’s predictions. I start with the simplifying assumption that immigration

is entirely unanticipated. In this case, families in poor countries (with low Ai and zi) make

the optimal investments in their children under the assumption that they will live their

entire lives in their native country. When the child is aa years old, they are unexpectedly

moved to the U.S, at which point the family re-optimizes all future investments, taking

past investments as given. I view these beliefs as the natural starting point in the analysis

of refugees, but I also consider alternatives in Section 6.

Given these beliefs, the model predicts that human capital and wages of poor country

immigrants should decline in age at arrival under fairly generic conditions. This prediction

clearly stands at odds with the evidence from Figure 2. The first goal of this section is

to clarify the logical steps that lead to this prediction. Once these steps are clear, it is

straightforward to see what sets of specific conditions will allow the model to replicate the

data.

The first step is to show that the model generically predicts that there is a disadvantage

to growing up in a poor instead of a rich country. The model can generate differences in

human capital from each of the four exogenous factors: zi, h0, hp, and Ai. To illustrate these

forces, it is useful to specialize momentarily to the isoelastic case, σc = σs = 1, in which

case the model provides simple closed-form solutions for investment and human capital

accumulated as a function of these exogenous variables. The appropriate elasticities of hs

and hc are given in Table 1; derivations are in Appendix D. An additional benefit of the

isoelastic case is that it nests a two-stage Ben-Porath human capital production function,
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Table 1: Elasticity of Human Capital with Respect to Exogenous
Characteristics

Adult Human Capital, hs Early Childhood Human Capital, hc

h0
λcλs

1−Ψ2−Ψ4
λc + λcλs(Φ2+Φ4)

1−Ψ2−Ψ4

zi
Ψ1

1−Ψ2−Ψ4
Φ1 + Ψ1(Φ2+Φ4)

1−Ψ2−Ψ4

Ai
Ψ2

1−Ψ2−Ψ4
Φ2 + Ψ2(Φ2+Φ4)

1−Ψ2−Ψ4

hp
Ψ3−Ψ4

1−Ψ2−Ψ4
Φ2 + Φ3 + (Ψ2+Ψ3−1)(Φ2+Φ4)

1−Ψ2−Ψ4

Note: Ψi ≡ ωciλs(1− λc) + ωsi(1− λs) and Φi ≡ ωci(1− λc) are the technological
weight parameters on factor i in hs and hc in the isoelastic case.

which is commonly used in the macroeconomic literature; I exploit this in a moment.

Two of the effects in Table 1 are straightforward. Children who grow up in countries that

offer a better environment zi, or children who have more human capital at birth h0, will

also have higher human capital at the end of early childhood and into adulthood. The

quantitative importance of these effects is controlled by two sets of parameters, which are

easiest to understand in the expressions for hs. The numerator of these expressions is

simply the technological coefficient on h0 or zi; the more weight the technology puts on

these factors, the more important they are for accumulated human capital. This effect

is amplified because families allocate more of the endogenously chosen inputs (goods and

parental time) to children who are more able. This amplification effect is reflected in the

markup (1 − Ψ2 − Ψ4)−1 for adult human capital, where Ψ2 and Ψ4 are the technological

weights on goods and parental time and hence Ψ2 + Ψ4 is the total return to scale of

endogenous factors. Ψ2 + Ψ4 < 1 is a necessary condition for an interior solution and is

assumed throughout.

The latter two effects are more subtle. Children whose parents have more human capital

enjoy an advantage. However, higher parental human capital also allows parents to earn

higher wages in the labor market. This indirect effect can amplify, partially offset, or even

reverse the direct advantage of higher parental human capital, depending on the parameters.

Finally, Ai provides the TFP multiplier effect that is well-known in the literature (Manuelli

and Seshadri, 2010; Erosa et al., 2010). The logic of the multiplier is that higher Ai lowers

the cost of goods relative to wages. The lower relative price of goods leads families in

high-TFP countries to allocate endogenously more market goods to their children, which

in turn raises average human capital.

I assume that children who arrive at different ages have the same underlying distributions
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of h0 and hp, consistent with the historical evidence surrounding Indochinese refugees. In

that case, the difference between refugees who arrived at age 0 and those who arrived at

age 5 are due to differences between poor and rich countries in zi and Ai. The expressions

in Table 1 show that hc is increasing in zi and Ai under fairly general conditions on the

human capital production function. Thus, the model generically predicts that children who

arrive at age 5 will find themselves with less human capital than children who arrived at

age 0.

The second step is to characterize the conditions under which an initial disadvantage in

human capital at age 5 persists until the child enters the labor market. Under the isoelastic

case this condition is straightforward; it merely requires λs > 0. This condition ensures

that early childhood human capital has a positive weight as an input to subsequent human

capital accumulation.

Qualitatively, this prediction stands at odds with the data. It is also useful to have an

idea of how large the gap between model and data are quantitatively. To this end, I

study a conservative parameterization of a two-stage Ben-Porath human capital production

function:

hc = g0.25
c ,

hs = g0.25
s (Shc)

0.4.

This parameterization is conservative in three senses: it abstracts from country environment

effects; it puts a low weight on goods relative to the literature; and it puts a low weight on

early childhood human capital stocks in the second stage relative to the literature.11

I simulate a baseline rich economy with AR = 1 and solve for the optimally chosen hsR.

I then calibrate a second poor economy by setting AP so that the endogenously chosen

hsP leads to an income gap between rich and poor of hsPAP/hsR = 0.03, in line with

the gap between the Indochinese countries and the U.S. in 1980. Finally, I solve for the

investments, human capital, and wages of immigrants who migrate from the poor country at

the beginning of their life (age 0), after early childhood (age 5), and immediately following

graduation (which I call age 22).

11The parameters required are λc = 0, λs = 1, ωc2 = 0.25, ωs2 = 0.417, and ωs5 = 0.667, with the
remaining ω set to 0. By comparison, Erosa et al. (2010) use an exponent of 0.40 on market goods in the
school period; my value is smaller than naively projecting their value back to the early childhood period.
Manuelli and Seshadri (2010) set the exponent on market goods to 0.70 in early childhood and 0.316
thereafter. I also set r = 0.04 and g = 0.02, although the conclusions are not sensitive to these parameters.
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Figure 6: Model-Predicted Log-Wage Patterns for Immigrants

Figure 6 expresses the quantitative predictions of this parameterized experiment in the

same format that I used for the empirical section. The solid line shows the results for the

isoelastic case. Even a conservative calibration of the model implies a large disadvantage

for late-arriving relative to early-arriving refugees; the slope of wages in age at arrival is

roughly −0.1, or about ten percent lower wages per year spent abroad. Hence, the gap

between the model and data is quantitatively as well as qualitatively important.

The analysis so far has been carried out under the maintained assumption that σc = σs = 1.

The isoelastic case is convenient for deriving closed form solutions and comparing my results

to the existing literature, but it is not innocuous. In particular, σs plays a critical role here.12

λs > 0 ensures that children with higher human capital at age 5 have higher human capital

in adulthood if all other investments are held equal. Of course, all other investments

need not be held equal; parents can choose to invest more (or less) in their children in

response to low human capital at age 5. σs controls the extent to which investments made

during schooling can be used to remediate deficits in early childhood human capital and

the willingness of families to engage in such efforts. To show the importance of σs, I re-

parameterize the model under different assumptions on the value of σs. For each assumed

value, I choose a new AP to generate the poor-rich income ratio of 0.03, then study the

12As a reminder, σc controls the extent to which differences in human capital at birth h0 can be remediated
through investments made during early childhood. Since I assume that refugees who arrive at different
ages have the same distribution of h0, σc plays little role for my findings.
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model’s predictions for the late-life wages of immigrants from the poor country.

The results are plotted in Figure 6. The inelastic case draws on the work of Cunha et al.

(2010), who estimate σs ≈ 0.5. In this case it is even more difficult for immigrant families to

remediate the low early childhood human capital of their children with investments made

after arrival, leading them to make fewer such investments. Hence, outcomes are even

more strongly declining in age at arrival. On the other hand, allowing for more elasticity

than the baseline case generates smaller gaps between refugees who arrive at ages 5 and 0,

consistent with the data. For example, σs = 1.5 implies a wage loss of around 3% per year

spent abroad, while σs = 2 implies a wage loss of around 1% per year spent abroad. This

difference is quantitatively small and would be difficult to detect empirically.

In sum, the generic prediction of the model is that wages of refugees decline in their age at

arrival. This prediction rests on three logical steps. First, there is a disadvantage of growing

up in poor rather than rich countries: either the poor country environment directly lowers

human capital, or low incomes lead parents to spend less on their children. Second, early

childhood human capital differences persist to adulthood if all other factors are held equal

(λs > 0). Finally, remediation of early childhood human capital gaps is sufficiently difficult

that families’ endogenously chosen investments do not close such gaps entirely (small σs).

Given this logic, it is clear that there are three particular parameterizations of the model

that are capable of matching the data:

• Case 1: ωc1 = ωc2 = 0. This case implies that goods and country environment are

not important inputs in early childhood, which also implies that there is no strong

disadvantage to growing up in a poor country.13

• Case 2: λs = 0. This case implies that any differences in early childhood human

capital are irrelevant for subsequent outcomes. It corresponds to the idea that early

childhood human capital does not matter.

• Case 3: σs > 2. This case implies that there are disadvantages to growing up in poor

countries, but that refugees and their families find it easy to remediate deficits in

early childhood human capital after arrival to the U.S.

13Inspection of Table 1 shows that it is also necessary to set ωs1 = ωs2 = 0 for the appropriate elasticities
to be exactly zero. The reason is that the model admits a second-order effect whereby parents spend more
time with children in early childhood in rich countries in anticipation of the advantages the children will
enjoy in their school years stemming from ωs1 > 0 or ωs2 > 0. This effect is quantitatively small so I
abstract from it.
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It is important to differentiate between these three cases because they have very different

implications for the human capital production function as well as cross-country human

capital differences. Cases 1 and 2 both suggest that early childhood human capital is

unlikely to be a significant contributor to cross-country income differences. On the other

hand, case 3 is largely silent about how large such differences may be, except to note that

they can be remediated by refugees using investments made while in school.

The experience of refugees supplies only one additional piece of evidence to discriminate

between these cases. Different values of σs imply different relationships between early child-

hood human capital hc and subsequent investment behavior. The most useful predictions

concern the duration of schooling S, since this is an outcome that can be measured in the

Census. For σs > 1, the model implies that completed years of schooling should decrease

in early childhood human capital. To translate this into the experience of refugees, the

implication is that years of schooling should rise with age at arrival. Intuitively, this is

because high σs induces families of children who were older at arrival and had lower hc to

invest more in their children to remediate their human capital deficit, including sending

them to school longer. However, this prediction contradicts the data in Figure 3, which

shows that years of schooling are unrelated to age at arrival. The model is consistent with

schooling being unrelated to age at arrival if σs = 1, or if refugees who arrive at different

ages have roughly the same human capital at the end of early childhood. Hence, the school

decisions of refugees point towards cases 1 and 2 rather than case 3. For further evidence

I turn to the findings of the existing literature on early childhood human capital.

4.3 Evidence from Existing Literature

The literature on early childhood human capital provides substantial evidence on the ques-

tion at hand. First, that literature clearly establishes that case 2 is not the answer. The

literature reviews cited in the introduction provide numerous examples of early childhood

interventions and investments that do have lasting effects on children. For example, the

Perry Preschool program has been running long enough to verify that treated children had

higher test scores, graduation rates, and earnings as adults (Cunha et al., 2006). This type

of evidence is inconsistent with λs = 0.

Of the remaining two cases, the evidence seems to favor case 1, goods and environment are

not critical inputs in early childhood. A number of early papers in this literature found

some positive role for goods, particularly nutritional supplements (Alderman et al., 2006;
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Maluccio et al., 2009). However, two recent randomized trials have tested precisely the

question of whether goods or adult interactions are the critical input. Each found that

the treatment group exposed to adult interaction saw positive gains, whereas the treatment

group exposed to nutritional supplements saw no gains or gains that faded over time (Walker

et al., 2005; Attanasio et al., 2012). The only paper that structurally estimates these

parameters finds that the relative importance of goods rises over the life cycle, although

it is hard to interpret the level of importance for one versus the other (Del Boca et al.,

forthcoming).

On the other hand, studies that have investigated the possibility of remediation have sug-

gested that the elasticity of substitution is likely to be low. As was mentioned before,

Cunha et al. (2010) structurally estimate σs ≈ 0.5. A low elasticity of substitution is also

consistent with the large literature that studies the effectiveness of intervention programs

based on when they are administered. The general finding is that programs administered in

early childhood show large gains; those administered in early adolescence, smaller but still

positive gains; and those administered in late adolescence often show no impact (Cunha et

al., 2006).

A final useful result comes from the studies of Romanian orphans. A combination of pro-

natalist policies and economic stagnation under Ceauşescu led parents to abandon large

numbers of children to state-owned orphanages in Communist Romania. Conditions in the

orphanages were dire: children were mostly confined to cots, given few toys, spoken to

or allowed to play rarely, and fed primarily gruel. When Ceauşescu’s regime fell in 1989,

some of these orphans were adopted abroad. Thus, Romanian orphans provide a natural

experiment of children who leave behind a poor country with a damaging environment

that is very similar to my own. The critical difference is that Romanian orphans received

upgrades in their parental input (hp and pc), trading essentially no parental input in the

orphanages for the inputs of their adoptive parents in Britain. On the other hand, 95 percent

of Indochinese refugees in my sample migrated with at least one biological parent and so

had similar parental inputs before and after migration.14 Thus, the critical distinction

between the refugees and Romanian orphans is that the refugees only changed their country

environment and labor market productivity zi and Ai, while the Romanian orphans also

changed their parental input hp and pc.

A team of researchers has intensively studied the ongoing progress of a sample of Roma-

nian orphans adopted into Britain. To date they have completed surveys of the orphans as

14I compute this statistic using the 1990 U.S. Census.
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early as age 4 and now through age 15 (Rutter and The English and Romanian Adoptees

(ERA) study team, 1998; Beckett et al., 2010). They compare outcomes for British-born

versus Romanian-born orphans, but also for Romanian-born orphans adopted in different

age groups (<6 months; 6–24 months; and 24–42 months). Hence, they analyze the same

relationship between outcomes and age at arrival as I do. Their most striking result is a

consistent, negative relationship between age at arrival and outcomes, exactly the opposite

of my finding. Romanian orphans who arrived before they were six months old do as well as

British-born adoptees and better than Romanian orphans who are adopted at older ages.

They also find smaller and less persistent differences between those who were adopted at

6–24 months and those who were adopted at 24–42 months, with the former sometimes

doing better and sometimes roughly the same. The difference in outcomes between Roma-

nian orphans and Indochinese refugees suggests that parental inputs, rather than goods or

country environment, are the critical input in early childhood. The inability of adoptive

parents to remediate the deficits in Romanian orphans also establish evidence in favor of a

low σs.

In summary, the evidence from a large number of studies supports long-lasting effects of

early childhood that are inconsistent with the hypothesis that λs = 0. A smaller number

of papers have addressed the potential for remediation of early childhood human capital

deficits and found that it is difficult, which implies a low value of σs. A low value of σs

is also consistent with the post-migration schooling investments of refugees documented in

this paper. On the other hand, a small role for goods or country environment effects in

early childhood (ωc1 = ωc2 = 0) provides the unique explanation that is consistent with

the experience of Indochinese refugees as well as the existing literature on early childhood

human capital. In the next section I address what a model parameterized along these lines

implies for cross-country early childhood human capital differences.

5 Implications for Cross-Country Human Capital Dif-

ferences

The findings of the previous section have strong implications for cross-country differences in

early childhood human capital. The model shows there are two key advantages to growing

up in a rich rather than a poor country. The first is that high TFP makes goods inputs

to human capital production cheap, providing rich country families incentives to purchase

more books or vaccines for their children. The second is that the environment may itself be
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better, perhaps by offering better infrastructure or a lower disease burden. The findings of

the previous section suggest that neither of these channels is quantitatively large in early

childhood. This finding severely limits the scope for large cross-country differences in early

childhood human capital.

The results are consistent with an important role for parents during early childhood. Re-

ferring back to Figure 2, there are differences in the average level of performance between

ethnic groups. Chinese and Vietnamese refugees generally do better than natives, while

Khmer and Hmong refugees do worse. These level differences are strongly correlated with

the general background characteristics of their parents. I review several measures of these

characteristics in Appendix A. Chinese and Vietnamese children had the the most educated

parents who were the most likely to be literate pre-migration, had the most usable occu-

pational skills, and were most likely to have paid a bribe to facilitate escape (suggesting

higher family income). Hmong children had the least educated parents, most of whom

were illiterate pre-migration and worked as farmers, fishers, or soldiers; they also had the

lowest levels of outcomes. However, even these large differences in parental characteristics

generate only modest differences in the level of outcomes for children. For example, Hmong

children who arrived in early childhood had wages just 18 percent lower than natives and 54

percent lower than Vietnamese children. These facts suggest that cross-country differences

in acquired parental characteristics are also not likely to generate sizable cross-country

differences in early childhood human capital.

The paper’s findings for human capital formed during the schooling years are more mixed.

Figure 4 shows that both wages and school completion decline in age at arrival past age

10 or so. There are a number of possible explanations for this finding. In the context of

the model it could be the case that ωs1 or ωs2 is positive, so that goods or environment

are important for accumulating human capital during the schooling years, consistent with

the findings of Manuelli and Seshadri (2010) and Erosa et al. (2010). However, a number

of alternative explanations seem equally promising. For example, age 10 is approximately

when cognitive plasticity in children seems to decline, implying a lower ability to adapt

(Lenneberg, 1967). This explanation is particularly promising in light of the finding of

Bleakley and Chin (2010) that English language ability of immigrants declines in age at

arrival past age 10 or so. Alternatively, these patterns could reflect low exposure to formal

education or low education quality in these countries (Schoellman, 2012). The evidence at

hand is not well-suited to discriminate between these theories.
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6 Alternative Explanations

In this section I consider two alternative explanations of the paper’s empirical findings.

First, I allow immigration to be anticipated, contrary to the simplifying assumption in

the baseline model. Second, I consider whether measurement error provides a plausible

alternative explanation.

6.1 Anticipated Immigration

In the baseline model I assume immigration is unanticipated. For the early waves of the

Indochinese refugees this is probably the natural assumption, because the possibility of

immigrating from these countries before the U.S. started accepting refugees was trivial.

For example, over the entire 1960s the U.S. accepted 1200 immigrants from Cambodia, 100

from Laos, and 4600 from Vietnam. These figures were minuscule compared either to the 3.3

million immigrants the U.S. accepted that decade or the nearly 50 million person population

of the three countries in 1965 (Heston et al., 2012). However, the Indochinese refugee flows

were protracted, and the consensus is that by the mid-1980s Indochinese citizens became

aware of a significant probability of third-country resettlement for refugees. The relevant

question is: to what extent does that change the model’s predictions about the relationship

between age at arrival and late-life outcomes?

Qualitatively, the answer is that it allows the model to come closer to matching the data.

Forward-looking parents who anticipate that their children will work in the U.S. understand

that the benefits to investment are higher and so invest more. The strength of this effect

depends on how well parents can predict resettlement and the parameterization of the

model. As an extreme example, I consider the parameterization from section 4.2 and figure

6, but allow future refugees to anticipate their resettlement perfectly. Under this change in

beliefs, the model predicts that future migrant families invest as much in their children as

U.S. natives. After resettlement, refugees would have the same late-life outcomes as children

born in the U.S., with no relationship between age at arrival and late-life outcomes. In

other words, allowing future refugees to anticipate their resettlement generates predictions

consistent with the data.

There are at least three reasons to be skeptical of this extreme case. First, the probability

of resettlement was much lower than this calculation suggests. As was mentioned earlier,

less than half of those who fled their country of birth during this period were resettled
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abroad; many others were settled locally or repatriated to their home country. If I impute

this probability as a lottery to all refugees, then the model’s predicted negative relationship

between late-life outcomes and age at arrival is qualitatively restored. Generating a lack of

relationship between age at arrival and outcomes relies on all refugees anticipating perfectly

their immigration from birth.

A second reason to be skeptical of this extreme case is that it requires implausible expen-

ditures for the necessary early childhood investments. For example, the U.S. Department

of Agriculture produces an annual report that estimates the expenditures of U.S. families

on their children (Lino, 2010). They also report several estimates from other sources. The

lowest estimate from any source in the 2010 report is that families spend 21 percent of their

budget on a child. To make this calculation conservative, I focus my attention on expendi-

tures on food, health care, child care, and education, which comprise about 40 percent of

the total spending on children, or a little more than 8 percent of the family’s expenditures.

Given the 33:1 income difference between the U.S. and Indochinese countries, the implica-

tion is that future refugee families would have to spend about 250 percent of their annual

income per child to match U.S. spending levels. It is difficult to see how families could have

borrowed or spent this much, particularly in the context of refugee camps.

Finally I show in Appendix D.1 shows that the patterns for those who arrived before or

after 1981 are roughly similar, despite the fact that earlier refugees must have known much

less about how and where they could be resettled. In sum, allowing immigration to be

anticipated changes the quantitative predictions of the model by flattening the predicted

relationship between late-life outcomes and age at arrival. However, for anticipated im-

migration to explain my findings entirely would require both an implausible amount of

foresight on the part of refugee families and extraordinary borrowing and spending power

while in their country of birth or refugee camps. Further, it would seem to contradict the

experiences of early and late-arriving refugees.

6.2 Measurement Error in Age at Arrival

A second alternative explanation for my empirical findings is that refugees may not accu-

rately report their arrival year, which I use to construct age at arrival. Measurement error

in the right-hand side variable tends to attenuate the estimated coefficient, so if arrival

year is measured with sufficient noise then this could explain my findings. This is poten-

tially important given the existing evidence that year of arrival may not be well-measured
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(Lubotzky, 2007). However, this evidence is unlikely to play a significant role for my find-

ings. The major problem documented in Lubotzky (2007) is that the standard question

on year of arrival is not well-designed to capture the experience of immigrants who enter

and exit the U.S. multiple times for extended spells. This issue is unlikely to apply to

refugees. Second, while refugees might have some recall bias for their year of immigration,

the required magnitude of this bias is extraordinarily large for such an important event in

their lives.

To quantify this point, I return to the parameterized model of section 4.2, which makes

predictions about the log-wages of refugees who arrive at age 0 and age 5. If I regressed

log-wage on age at arrival in that parameterized model, I would find a coefficient of −0.096,

or a wage decline of roughly 10 percent per year. I then simulate measurement error in

that model and run the same regression. I assume that measurement error takes a simple

form: a fraction π of each arrival group (age 0 or age 5) misreports that they are in the

other group. In this case, π = 0 means no measurement error, and π = 0.5 implies that

reported age at arrival is pure noise. I find that to cut the estimated coefficient in half - to

−0.048 - would require π ≈ 0.25, so that half of the observed signals are noise. It would

take π = 0.43 to generate a coefficient greater than −0.01, which would be difficult to

distinguish from zero in the data. I conclude that measurement error is unlikely to explain

my findings.

7 Conclusion

This paper used the adult outcomes of refugees who arrived to the U.S. in early childhood

to quantify cross-country differences in early childhood human capital. The key fact is that

outcomes for such immigrants are unrelated to the age at which they arrived to the U.S. To

help understand this finding, I embedded a standard human capital production function into

a cross-country model of skill acquisition. I showed that there are three parameterizations

of that model that are consistent with the data. The most promising in light of the work

here and existing findings in the literature is to assume that there is little role for goods

or country environment as inputs to early childhood human capital. Given this, I find that

it is unlikely that early childhood human capital explains much of cross-country income

differences. It is hard to reconcile large cross-country differences in early childhood human

capital with the fact that refugees who immigrated from Vietnam, Cambodia, and Laos to

the U.S. had similar outcomes whether they immigrated at age 0 or age 5.
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The paper is less conclusive on the interpretation of two other empirical findings. First,

there is a strong negative relationship between age at arrival and late-life outcomes for

refugees who arrive after roughly age 10. The problem here is that there are many al-

ternative theories that are all consistent with this empirical finding, and that there is no

additional evidence to help discriminate between them. Second, the model shows that there

are modest differences in average outcomes between ethnic groups that line up well with

the average characteristics of parents by ethnic group. This evidence suggests that parents

are an important input to early childhood human capital formation. However, it is difficult

to isolate what particular characteristics of parents or investments by parents matter most

using this data. These would seem to be fruitful areas for further research.
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A Appendix: Selection of Refugees

Refugees are typically considered to be less selected than other forms of migrants, for two

reasons. First, in refugee situations there is typically a large “push” factor that leads

refugees to leave, mitigating the effects of self-selection. In the Indochinese case, the main

elements were political persecution, ethnic discrimination, and in some cases ongoing con-

flict (such as between the Vietnamese government and the Khmer Rouge). Second, once

refugees are formally labeled as such, they face a different set of immigration standards

from potential host countries. In essence, they are accepted on humanitarian grounds even

if they lack the usual marketable skills that countries desire in their immigrants.

Anecdotal evidence generally tends to point towards modest selection for Indochinese

refugees after 1975. For example, Robinson (1998) gives a common characterization of

the post-1975 refugees: “Beyond that, this second wave of refugees bore scant resemblance

to the relatively homogeneous, well-educated Vietnamese of the first wave. These were

peasant Khmer fresh from the ‘killing fields’ of Cambodia; they were pre-literate Hmong

from the highlands of Laos; they were ethnic Chinese and Vietnamese traumatized by per-

ilous boat journeys, push-backs, and pirate attacks.” On the other hand, two margins of

selection are well-known for Indochinese refugees. First, most refugees from Vietnam fled

by boat. Doing so required paying a fare and, in some cases, a bribe to Vietnamese officials

(Robinson, 1998). For this reason, boat refugees were probably selected based on family

income. Second, the Indochinese refugee flows were protracted. While the initial refugees

fled persecution, there was widespread agreement by the mid-1980s that many migrants

were making a conscious decision to seek resettlement for the sake of improved economic

opportunity. This process again likely implies a degree of self-selection.

In this section I review two forms of available evidence to quantify the extent of selection.

First, I draw on a number of studies that were conducted in the 1980s by or on behalf of the

Office of Refugee Resettlement. Their primary goal was to quantify the challenges faced by

refugees and their rate of assimilation, particularly with respect to finding work and leaving

public assistance. The Office of Refugee Resettlement conducted an annual, nationally

representative survey of newly-arrived refugees. They asked a few basic questions about

the refugees’ backgrounds before arriving, without distinguishing between subcategories of

Indochinese refugees. As a whole, refugees averaged between 4 and 6 years of schooling over

this time period, with roughly half of the new arrivals speaking no English and only a few

percent reporting speaking English well or fluently. They also asked about the refugees’

occupational backgrounds in their home country; roughly one-third of refugees from the
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years of interest report having been farmers or fishermen, with about one-quarter reporting

sales or clerical jobs and the rest distributed among managerial, technical, and blue collar

jobs (Office of Refugee Resettlement, 1980–1995).

The Office of Refugee Resettlement also sponsored several studies that were more detailed

in the questions they asked, but focused on a narrow geographic region at the expense

of national representativeness. They are particularly likely to over-represent areas where

refugees clustered since these were areas where it was cost-effective to sample refugees.

Table 2 gives some of the basic descriptive statistics of refugees taken a few years after

their arrival. I focus on refugees’ education, their ability to write their own language and

English, their occupational background, and the characteristics of how they arrived to the

U.S. There are two key messages from this table. First, there are dramatic differences in

the pre-arrival background of refugees of different ethnic groups. Vietnamese and Chinese

refugees in particular were well-educated, wrote their own language well and sometimes

wrote English, and had professional occupational backgrounds. The Hmong and Khmer,

on the other hand, had very little education, were unlikely to be literate even in their own

language, and were almost all farmers, fishermen, or soldiers in their home country. The

Lao performed somewhere in the middle. Second, the Hmong in the U.S. in particular come

from disadvantaged backgrounds that show little evidence of families with a large degree of

acquired human capital. Their experiences are consistent with their background as isolated,

rural farmers with no written language until the 1950s.

I add to this evidence by comparing the characteristics of refugee migrants before and after

they immigrated to the characteristics of non-migrants from the same country. I focus on

education because it is the most useful variable that is easily compared across countries. I

utilize data from three different sources. First, I use data from the IHARP study introduced

in the text in Section 2.1. That study asked a small sample of refugees about their pre-

migration characteristics, including their education level as of 1975. Second, I use data

from the 1990 U.S. Census. In this dataset I can observe the post-migration educational

outcomes of a large and representative sample of refugees. Finally, I compare these outcomes

to the educational attainment of non-migrants using data from population censuses from

Cambodia and Vietnam. Unlike Laos, these countries have conducted censuses that collect

information on age and education, with the earliest census taking place in 1989 in Vietnam

and 1998 in Cambodia.15

In each data source I focus on adults who were born before 1957, with the idea that they

15Available online at Minnesota Population Center (2010).
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Table 2: Characteristics of Refugees

Vietnamese Chinese Lao Hmong Khmer

Schooling

Average Yearsa 9.8 6.7 4.9 1.6 5.0

Percent with Noneb 14.0 13.8 41.0 11.8

Percent with Primary – Some High Schoolb 45.8 70.1 58.0 84.5

Percent with High School Degree or Moreb 39.8 16.3 1.0 3.6

Literacy

Native Language (Pre-Migration)c 98.8 81.6 26.6 65.9

Native Language (Post-Migration)b 93.0 91.3 54.0 77.3

English (Pre-Migration)c 33.8 8.8 0.9 4.2

English (Post-Migration)b 52.6 42.8 31.0 24.5

Occupation

Percent Military, Farming, or Fishingc 36.1 20.4 90.9 59.9

Migration

Average Months in Campsa 7.8 10.3 23.0 34.3 25.5

Percent Paying Bribesc 32.7 71.7 21.3 19.3
a Source: Rumbaut and Weeks (1986).
b Source: Strand and Jones Jr. (1985). Education responses are for household heads. Ethnic Chinese are

included with Vietnamese. Literacy figures are as of the study time and presumably include some learning
of English since arrival.

c Source: Rumbaut (1989). Refugees were asked about their literacy and occupation as of 1975. Figures for
ethnic Lao not reported.
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Table 3: Schooling Comparison: Refugees and Non-Migrants

0 Years 1–11 Years 12+ Years

Panel A: Vietnam

Non-Migrants 22% 69% 9%

Refugees, 1975 6% 63% 31%

Refugees, 1990 12% 25% 63%

Panel B: Cambodia

Non-Migrants 48% 50% 2%

Refugees, 1975 24% 66% 10%

Refugees, 1990 32% 28% 40%

Table notes: Results represent author’s calculation using data from censuses of Vietnam and
Cambodia (for non-migrants); from the 1982–83 wave of the Indochinese Health and
Adaptation Research Project (for refugees in 1975); and from the 1990 U.S. population census
(refugees in 1990). See text for details.

would ordinarily have completed any schooling by 1975. I impose this cutoff because the

retrospective pre-migration educational outcomes are measured as of 1975 in the IHARP.

For immigrant groups I also confine my attention to those who arrived to the U.S. after

1975. I code educational attainment into three categories: no schooling; 1–11 years (e.g.,

less than a high school degree) and 12+ years (e.g., at least a high school degree). Table

3 gives the figures. There are two main results. First, refugees were modestly selected

already as of 1975. Refugees from both countries were somewhat less likely to be entirely

uneducated and more likely to have at least a high school degree. Second, refugees increased

their educational attainment substantially between the end of the Vietnam War in 1975

and the 1990 Census.

I also use the 1990 U.S. Census to provide empirical evidence on the plausibility of the

hypothesis that refugees who arrived at different ages were endowed with different family

backgrounds in terms of family size, parental education, family income, and so on. To

do so, I test whether there is a correlation between age at arrival of the child and any

of the observable family attributes.16 Differences in outcomes could arise if there was

differential selection in age at arrival (despite the historical evidence that it was unlikely);

or if parents of late-arriving children make systematically different choices in how to allocate

their time between investing in their children, investing in themselves, and working in the

labor market. It is not necessarily clear which direction of correlation would be more

16I can connect 87 percent to their biological mother and 81 percent to their biological father.
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worrying. A positive correlation indicates, for example, that later-arriving children grow

up in families with higher income, which has a direct benefit. On the other hand, a negative

correlation could indicate that parents are foregoing the labor market and investments in

their own human capital in favor of investing more in their children.

To implement the test I use a host of family attributes: number of siblings; probability

of having the biological mother or father in the house; birth order; family income; hourly

wages and earnings of the mother and father; education of the mother and father, measured

several different ways; and English language ability of the mother and father. In general,

I do not find much evidence of differences in family attributes by age at arrival. By this I

mean that the correlation is not statistically significant and is as likely to be negative as

positive. There are two exceptions to this rule. First, older-arriving children of all ethnic

groups are statistically more likely to be eldest children and less likely to be youngest

children of their family. Averaging across groups, children who arrive at age 5 are 13

percentage points more likely to be the oldest child in their family than children who arrive

at age 0. Second, there is a statistically significant (95% level) and positive correlation

between parental characteristics and age at arrival for ethnic Vietnamese for seven out of

the fifteen outcomes I try. For the remaining four groups in total there are only three such

significant correlations, an outcome that could easily be generated by chance under multiple

hypothesis testing. Hence, for four of the five ethnic groups there is not much room for a

story of differential selection or differences in investment patterns by age at arrival of the

children. For the fifth group the evidence suggests that there may be some differences in

either pre-migration characteristics or post-migration investments.
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B Online Appendix: Identification of Age at Arrival

Effects

In the empirical section I propose to estimate the effects of age at arrival by regressing

outcomes such as years of schooling or wages on full sets of dummies for age, census year,

and age at arrival using a pooled sample of natives and immigrants. Identification of the

effect on age at arrival requires some assumptions, which I formulate explicitly and justify

here.

To simplify the discussion, I specialize to the case where all time variables enter the regres-

sion equations in linear fashion; the same insights apply to the dummy variable specifications

I use. With linear time effects, my estimation model for the determination of some outcome

of interest y is

y = βX + αA+ ωY + φAA+ ε,

where the right hand side includes a vector of controls X, the age A, the year of the Census

Y , and (for immigrants) the age at arrival, AA. Greek letters denote the corresponding

coefficients.

Research in the literature often proposes a more general model. Adapting from Friedberg

(1992) and Borjas (1999), native outcomes yN and immigrant outcomes yI are given by:

yN = βNXN + αNAN + ωNY N + εN ,

yI = βIXI + αIAI + ωIY I + φIAAI + γICI + δIY USI + εI .

This specification is more general in two ways. First, it allows the effect of the controls,

age, and year to be different for immigrants and natives. Second, immigrant outcomes are

affected by year-of-immigration cohort effects CI , which are intended to capture changes

in the composition of immigrants by year of entry, and the assimilation term Y USI which

measures the number of years an immigrant has spent in the U.S.

It is well-known that some of the coefficients in this general model are not identified without

further assumptions. The problem arises from two linear dependencies in the immigrant

equation, namely Y USI + CI = Y I and AAI + Y USI = AI . For my purposes the latter

dependency is the problem, since it means that the coefficient on age at arrival is not

identified without further assumptions. Friedberg (1992) proposes imposing the restriction
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αI = αN to resolve this dependency. In words, the assumption is that immigrants and

natives share the same age effects, which can be identified using the natives. The effect of

age at arrival on immigrant outcomes is thus identified as the differential effect of a year

spent abroad for immigrants as opposed to a year spent in the U.S. for natives, which is

exactly consistent with the logic of my model. To implement this strategy I pool natives

and immigrants and impose the further restriction βN = βI . In this case, a general model

for the outcome y is

y = βX + αA+ ωNY N + ωIY I + φIAAI + γICI + δIY USI + ε.

There is still a linear dependency in this model, but it is irrelevant for the coefficient of

interest, φI ; this can be seen by plugging in for the year effects for immigrants:

y = βX + αA+ ωNY N + φIAAI + (γI + ωI)CI + (δI + ωI)Y USI + ε. (7)

The effect of age at arrival is identified, although cohort effects and assimilation effects

are not. This estimation model is more general than the one used in the text, because

it also includes cohort effects as a regressor (even though the estimated coefficient does

not measure “true” cohort effects). Nonetheless, implementing this equation produces

essentially the same results, which are available upon request.

C Online Appendix: Robustness

C.1 Alternative Decompositions

In this subsection I explore alternative decompositions of the Indochinese refugees into

subgroups. The main idea is that self-reported ethnicity may not appropriately capture

the different groups of refugees. Also, some Indochinese refugees report ethnicities that do

not fall neatly into the five major categories, and so are excluded from earlier figures. As

a check on the baseline results, I also decompose refugees by their country of birth, which

captures all Indochinese refugees; and by their reported language spoken at home, in case

language rather than ethnicity is a better way of grouping immigrants. Figures 7a and

7b show that the patterns for wages are similar to those for the decomposition based on

ethnicity, with no trend in outcomes by age at arrival.

As mentioned in the text, U.S. immigration policy towards Indochinese refugees shifted in
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(b) Language Spoken at Home

Figure 7: Log-Wages by Age at Arrival for Alternative Decompositions

1982. A report by the General Accounting Office documented that as of 1981 the required

health screenings were cursory (lasting roughly 20 seconds per person); that children under

15 were not routinely screened; and that the results of examinations did not play a part in

admissions decisions. The report led to much stricter screening after it was issued. Hence,

one might suspect that pre-1982 refugees are less selected on health status, and post-1982

refugees more so. I cut refugees based on whether they arrive before or after the policy

change. Figure 8 shows that the lack of a trend is consistent for the less selected, pre-1982

refugees, although the more selected, post-1982 refugees do display a more mixed pattern.

Finally, I consider two limits on the sample of interest. First, I exclude from the sample

refugees who live in “ethnic enclaves”, areas with high concentrations of other residents

of the same ethnicity. I define a person as living in an ethnic enclave if they live in a

Public Use Microdata Area (PUMA) where more than 5 percent of the population shares

their ethnicity or if they live in a metropolitan statistical area (MSA) where more than

2.5 percent of the population shares their ethnicity. The PUMA is the smallest geographic

region publicly available in the Census and includes between 100,000 and 200,000 people,

corresponding typically to a portion of a city; MSAs are cities and the surrounding areas.

My definition of ethnic enclaves excludes roughly 30 percent of refugees from the sample.

Figure 9 shows that the wage patterns are similar for those who live outside of enclaves.

These findings suggest that my results are not driven by the ability of refugees to live and

work in areas with others who share a similar cultural background or language.

As a second sample restriction, I re-estimate my key regressions using only workers who are
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Figure 8: Log-Wage by Age at Arrival for Early and Late Arrivals
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Figure 9: Log-Wage by Age at Arrival for Refugees Living Outside Enclaves

23–26 years of age. My model abstracts from post-graduation human capital accumulation.

Although most refugees in my sample are young some are older, and hence may have

invested significantly in their human capital since graduation. Figure 10 shows that I

obtain similar results for wage patterns if I look exclusively at the very young workers who

are unlikely to have made significant post-graduation investments.
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Figure 10: Log-Wage by Age at Arrival for Refugees 23–26 Years Old

C.2 Alternative Outcomes

Finally, I consider alternative socioeoconomic outcomes. If I instead estimate the proba-

bility of employment, I find a similar pattern: no relationship between age at arrival and

probability of employment as an adult, with small level differences between refugees and

natives.17 The same conclusion also applies if I estimate a regression with log-earnings

instead of log-wages (to include differences in hours worked per year) or if I estimate the

probability of having graduated college rather than years of schooling; see Figure 11.

I also extend the analysis to look at the outcomes of children born in the U.S. to refugee

parents. This test is useful if there are important effects of exposure to adverse conditions

while in utero. The test is somewhat more difficult to conduct because I can only link

children to their parents while they still live in the same household, so I need an outcome

more relevant to the experience of those living at home than completed schooling or wages.

I focus my attention on children age 16–18 and use the outcome variable of still being

enrolled in school. I include natives, as a control group; child refugees; and children born

in the U.S. to Indochinese refugee parents. I identify children as having refugee parents if

both parents immigrated from Vietnam, Cambodia, or Laos during the refugee period as

defined above and, additionally, the parents were born in the same country and immigrated

17For this and subsequent binary outcomes, estimation is performed via a probit model. The reported
coefficient is the model-predicted change in average enrollment for each age-at-arrival group if they had
instead been native-born children of non-refugee parents. Standard errors are simulated via Monte Carlo.
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(c) Probability of Graduating College

Figure 11: Alternative Outcomes by Age at Arrival

in the same year. I then regress a school attendance dummy on the same set of controls as

in equation (1).

Figure 12 shows the results. Since the sample of 16–18 year olds is smaller, I pool all

Indochinese refugees. Panel (b) shows the results for first-generation immigrants as a func-

tion of their age at arrival, similar to previous graphs. Panel (a) shows the results for

second-generation immigrants as a function of their parents’ arrival year minus their birth

year. Children with values less than −1 in this panel have no exposure to the Indochinese

countries or refugee camps, even while in utero. Their outcomes are similar to those of

first-generation child refugees, suggesting that in utero exposure is not an important part

of the story.
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Figure 12: Probability of Attending School at Ages 16–18

D Online Appendix: Derivations for the Isoelastic Model

From the text, the family’s problem is:

max
gc,gs,pc,ps,S

∫ ∞
5+S

e−rtAi(t)hsdt− gc − e−5rgs − Aihppc − Aie5(γ−r)hpps

s.t. hs =

[
λsh

σs−1
σs

c + (1− λs)
(
zωs1i gωs2s hωs3p pωs4s Sωs5

)σs−1
σs

] σs
σs−1

hc =

[
λch

σc−1
σc

0 + (1− λc)
(
zωc1i gωc2c hωc3p pωc4c

)σc−1
σc

] σc
σc−1

.

Integrating out and substituting in the isoelastic case yields:

max
gc,gs,pc,ps,S

Aie
(γ−r)(S+5)

r − γ
hs − gc − e−5rgs − Aihppc − Aie5(γ−r)hpps (D1)

s.t. hs = hλcλs0

(
zωc1i gωc2c hωc3p pωc4c

)λs(1−λc) (
zωs1i gωs2s hωs3p pωs4s Sωs5

)1−λs
(D2)

with hc = hλc0

(
zωc1i gωc2c hωc3p pωc4c

)1−λc
already substituted out.
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The first-order conditions for the problem are:

S : Aie
(γ−r)(S+5)hs =

Aie
(γ−r)(S+5)

r − γ
ωs5(1− λs)

hs
S

(D3)

gc :
Aie

(γ−r)(S+5)

r − γ
ωc2λs(1− λc)

hs
gc

= 1 (D4)

gs :
Aie

(γ−r)(S+5)

r − γ
ωs2(1− λs)

hs
gs

= e−5r (D5)

pc :
Aie

(γ−r)(S+5)

r − γ
ωc4λs(1− λc)

hs
pc

= Aihp (D6)

ps :
Aie

(γ−r)(S+5)

r − γ
ωs4(1− λs)

hs
ps

= Aie
5(γ−r)hp. (D7)

Inspection of (D3) reveals that it pins down S = ωs5(1−λs)
r−γ , which implies that S does not vary

within or across countries. Equations (D4)–(D7) link together the optimal market goods

and parental investments in the two periods. Inspection shows that the model predicts

gc ∝ gs ∝ Aihpps ∝ Aihppc, where the proportionality factors are functions of the share

parameters (ω and λ) as well as discount and growth rates (e−5r and e5(γ−r)), and so do

not vary within or across countries.

Using proportionality, it is possible to rewrite (D6) as:

κ1h
λcλs
0 z

ωc1λs(1−λc)+ωs1(1−λs)
i (Aihppc)

ωc2λs(1−λc)+ωs2(1−λs) hωc3λs(1−λc)+ωs3(1−λs)
p pωc4λs(1−λc)+ωs3(1−λs)

c = hppc

where κ1 captures functions of parameters and discount and growth rates that do not vary

within or across countries. Solve for the time parents spend with their children pc in terms

of exogenous parameters to find:

pc = κ2h
λcλs

1−Ψ2−Ψ4
0 z

Ψ1
1−Ψ2−Ψ4
i A

Ψ2
1−Ψ2−Ψ4
i h

Ψ2+Ψ3−1
1−Ψ2−Ψ4
p (D8)

where κ2 is again a constant and Ψi ≡ ωciλs(1− λc) + ωsi(1− λs). Finally, use the propor-

tionality relationship again as well as (D8) to substitute in for hs to find:

hs = κ3h
λcλs

1−Ψ2−Ψ4
0 z

Ψ1
1−Ψ2−Ψ4
i A

Ψ2
1−Ψ2−Ψ4
i h

Ψ3−Ψ4
1−Ψ2−Ψ4
p (D9)

Likewise, taking equation (D8) and the proportionality relationship and plugging in for hc
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yields:

hc = κ4h
λc+

λcλs(Φ2+Φ4)
1−Ψ2−Ψ4

0 z
Φ1+

Ψ1(Φ2+Φ4)
1−Ψ2−Ψ4

i A
Φ2+

Ψ2(Φ2+Φ4)
1−Ψ2−Ψ4

i h
Φ2+Φ3+

(Ψ2+Ψ3−1)(Φ2+Φ4)
1−Ψ2−Ψ4

p (D10)

with Φi ≡ ωci(1− λc). The elasticity properties in Table 1 follow directly.

Last, I characterize the problem of the refugee who moves after early childhood. They take

their level of hc as given and choose subsequent investments gs, ps, and S. Their problem

then is:

max
gs,ps,S

Aie
(γ−r)S+5γ

r − γ
hs − gs − Aie5γhpps (D11)

s.t. hs = hλsc
(
zωs1i gωs2s hωs3p pωs4s Sωs5

)1−λs
(D12)

The first-order conditions for the problem are:

S : Aie
(γ−r)S+5γhs =

Aie
(γ−r)S+5g

r − γ
ωs5(1− λs)

hs
S

(D13)

gs :
Aie

(γ−r)S+5γ

r − γ
ωs2(1− λs)

hs
gs

= 1 (D14)

ps :
Aie

(γ−r)S+5γ

r − γ
ωs4(1− λs)

hs
ps

= Aie
5γhp. (D15)

It is still the case that S = ωs5(1−λs)
r−γ . Likewise, it is still the case that there is a propor-

tionality relationship between the remaining two inputs, with gs ∝ Aihpps. Plugging this

information into (D15) yields:

ps = κ5h
λs

1−(ωs2+ωs4)(1−λs)
c z

ωs1(1−λs)
1−(ωs2+ωs4)(1−λs)

i A
ωs2(1−λs)

1−(ωs2+ωs4)(1−λs)

i h
(ωs2+ωs3)(1−λs)−1
1−(ωs2+ωs4)(1−λs)
p

where κ5 is a function of share parameters and other constants. Substitution yields an

expression for hs:

hs = κ6h
λs

1−(ωs2+ωs4)(1−λs)
c z

ωs1(1−λs)
1−(ωs2+ωs4)(1−λs)

i A
ωs2(1−λs)

1−(ωs2+ωs4)(1−λs)

i h
(ωs3−ωs4)(1−λs)

1−(ωs2+ωs4)(1−λs)
p

where κ6 is a final constant. It follows that human capital in the labor force is increasing

in early childhood human capital for λs > 0.
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