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Kroeger, Antje, and Anderson, Kathryn H.—Remittances and the human capital of chil-
dren: New evidence from Kyrgyzstan during revolution and financial crisis, 2005–2009

We analyze the effect of the receipt of remittances on the education and health of children
in Kyrgyzstan during a volatile period of their recent history, 2005–2009. The country
experienced revolution in 2005 and the global financial crisis beginning in 2008. Both
events impact human capital investment, and the changes vary by region of the country.
We use fixed effects estimation and fixed effects, instrumental variables estimation to iso-
late the effects of remittances and other events on human capital. We find that boys aged
14–18 in remittances’ receiving households are less likely to be enrolled in school than
other children. We also find that girls in remittances’ receiving households are more likely
to be malnourished (thin). Both effects are relatively small. Remittances do not improve the
human capital of children left behind. However, we do find an overall positive
improvement in school enrollment among young children between 2005 and 2009 but a
negative trend in enrollment among older boys and girls. Nutrition improves over time.
Regional differences are apparent in these trends in nutrition and education. Journal of
Comparative Economics xxx (xx) (2013) xxx–xxx. The German Institute for Economic
Research, DIW-Berlin, Mohrenstraße 58, 10117 Berlin, Germany; Vanderbilt University
and Research Associate IZA, CASE, University of Central Asia, Department of Economics,
Box 351819, Station B, Nashville, Tennessee 37235-1819, United States.
� 2013 Association for Comparative Economic Studies Published by Elsevier Inc. All rights

reserved.
1. Introduction

The Central Asian region of the former Soviet Union is a laboratory for the study of migration and its social and economic
effects on households and communities. Within the region, the small impoverished country of Kyrgyzstan experienced all of
the economic, political and social volatility that theory suggests motivates internal and external mobility. For centuries,
household mobility among nomadic herders was a defining characteristic of the Kyrgyz ethnic group. This tradition ended
during the Soviet era, and ethnic groups settled or moved involuntarily (Anderson and Mirkasimov, 2010; Turdalieva, 2009).
tates.
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After the dissolution of the Soviet Union in 1991, labor markets throughout the region transitioned from central planning to
more market-orientation (ILO, 2008). Migration was no longer controlled by the central government in Moscow, and many
non-native ethnic groups found it in their interest to move back to their original countries (Korobkov, 2007).

The labor market changes that occurred with independence and the reduction in subsidies from the Soviet state in the
1990s led to job losses, widening income inequality, and more uncertainty about the standard of living in Central Asia. Mar-
ket wages in the countries of Central Asia were relatively low, and unemployment was high in comparison to Russia (Na-
tional Statistical Committee of the Kyrgyz Republic, 2011). Migration from Central Asia in the 21st century was
motivated almost entirely by economics (Davis et al., 2010). Easier entry and exit into Russia facilitated the migration flow
from Central Asia (Korobkov, 2007). Today the main motivation for migration is the persistent and large wage gap with Rus-
sia, Kazakhstan, and the Middle East. Russians on average earned 462US$ per month in 2007 in comparison to the Kyrgyzstan
average monthly income of 84US$ in 2007 (ILO, 2012). The economic disparity in the region makes Kyrgyzstan one of the
leading migrant sending and remittances’ receiving countries in the world; it ranked twelfth in the world in the ratio of
remittances to GDP in 2009, a rapid increase from 30th place in 2004 (Ratha and Xu, 2011).

Kyrgyzstan experienced two recent political upheavals that affected labor markets and migration. In 2005, the corrupt
government of President Askar Akayev was overthrown. The precipitating event for this revolution (often called the ‘‘Tulip
Revolution’’) was the rigged election in 2005 in which only six opposition candidates got seats in the 75 seat Parliament. The
United Opposition staged mass protests in the South, and these demonstrations spread to the capital city in the North, Bish-
kek. The White House was stormed, and the President fled. The leader of the United Opposition, Kurmanbek Bakiyev, became
the temporary then permanent head of government (KIC, 2011). The Bakiyev regime that replaced the Akayev government
was even more corrupt (Cohen, 2010). In April 2010, almost five years to the day of the 2005 Revolution and during the se-
vere global financial crisis, the Bakiyev government was overthrown in a violent confrontation between the security forces of
the government and private citizens. The precipitating cause of this revolution was the large increase in utility prices, includ-
ing the prices of cell phone service, electricity, and heating.1 Other causes linked to the overthrow of the government were the
rigged elections of 2007 and 2009, inter-ethnic rivalry (Steiner and Esenaliev, 2011), and endemic corruption; the government
was described as a ‘‘family controlled business’’ by the Kyrgyzstan Inquiry Commission (2011, p. 12). With the formation of an
interim government, ethnic tensions emerged; the Kyrgyzstan Inquiry Commission attributed part of this disruption to the fail-
ure of the Provisional Government to provide stability and protection for minority groups in the South or to integrate all ethnic
groups into the new political structure (KIC, 2011), The difficult economic conditions in the country in 2010 and the disparity
between the wealth and income of Uzbek and Kyrgyz households in the rural areas of the country (in favor of Uzbeks) fomented
inter-ethnic rivalries, and in July 2010 ethnic riots raged primarily in the south of Kyrgyzstan (Steiner and Esenaliev, 2011).
400,000 people were displaced and 300 were found dead; the majority of the dead and displaced were Uzbeks (Solvang and
Neistat, 2010). International institutions reported that mostly women and children had to leave their homes during the riots
but returned after a short-period of time (UNHCR, 2011; UNOCHA, 2010). The Kyrgyzstan Inquiry Commission (2011) reported
widespread human rights abuses and crimes against humanity.

The recent global financial crisis began two years before the overthrow of the Bakiyev government. The crisis had an
immediate economic impact in the financial centers of the world including Russia, and many immigrants in Russia returned
to Central Asia (USAID, 2009). Fig. 1 graphs aggregate data on official net migration from and remittances to Kyrgyzstan and
Tajikistan before and after the financial crisis began. Emigration from Kyrgyzstan increased from 1999 until 2008, then
dropped sharply; by the end of 2009, however, the net migration rate had returned to the 2007 level. There was little change
in the official emigration rate from Tajikistan. The trend in the net migration rate of all migrants to the Russian Federation is
consistent with the Kyrgyzstan pattern; net immigration increased from 2004 until 2008, then tapered off. Reported remit-
tances to Kyrgyzstan and Tajikistan as a percent of GDP dropped sharply after 2008 but rebounded after 2009. The 2009
remittance rate (official transfers) was about 30% for Kyrgyzstan and 50% for Tajikistan. The remittance rate was affected
by the decline in GDP in Central Asia and the change in remittances received.

The political and economic events between 2005 and 2010 increased uncertainty about the future economic development
of the country and affected household labor supply, consumption and investment decisions. In this paper, we use the longest
panel data set in Central Asia to evaluate how the changes in recent migration affected one measure of well-being in Kyrgyz-
stan – human capital investment in children. We examine these changes in human capital over the volatile 2005–2009 per-
iod. We use fixed-effects (FE) modeling and instrumental variables (IV) estimation to measure the impact of international
transfers on the education and health of children left behind. Education and health of children are two important indicators
of future capabilities and are now included regularly in multidimensional poverty measurements (Alkire and Santos, 2010).

Many theories suggest different ways that migration and remittances can affect investments. Migration and remit-
tances can promote human capital development (Calero et al., 2009); this occurs largely through an income effect. In other
models, migration and remittances discourage human capital investment (McKenzie and Rapoport, 2011). This usually re-
sults from the loss of household labor to migration and the need for children to engage in household chores and to work in
family businesses or farming. In addition, differences in expectations for girls and boys may encourage remittance-
receiving households to focus their attention on one sex over the other. Overall, the predictions from the theoretical
models are ambiguous.
1 The cell phone charges occurred at companies owned by President Bakiyev’s son, Maxim.
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Net immigration in 1000s, immigrants-emigrants: Kygyzstan and Tajikistan 
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Net migration in 1000s, immigration-emigration: receiving countries. 
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Remittances/GDP (%): Kyrgyzstan and Tajikistan. 
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Fig. 1. Macro data on migration and remittances in the CIS region.
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From our empirical results, we find more negative effects of remittances on human capital investment than positive ef-
fects. We attribute these effects to the loss of adult labor in the household. Our data do not allow us to identify separately
migrant and non-migrant households; remittances’ receipt is an imperfect proxy for a migrant household because there are
remittance-receiving households without migrant members and migrant-sending households that do not receive remit-
tances. Our results, however, suggest that older children aged 14–18 in receiving households are less likely to be enrolled
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in school, and young children in receiving households are more likely to be severely thin than children in non-receiving fam-
ilies. We find no effects on school enrollment of all children aged 6–18, which can be attributed to the high overall school
enrollment level in the Central Asian region. Our study shows that remittances to Kyrgyzstan have not been used to promote
human capital development, but there is some evidence from evaluation of data from the same surveys that investment in
durable goods increases with remittances (Ukueva and Becker, 2010). While physical capital investment and durable con-
sumption are important to well-being, human capital investment is critical for long run development. Our results suggest
that the large outmigration from Kyrgyzstan has not promoted this important component of development.
2. Hypotheses and existing literature

A growing literature examines the impact of remittances on households and communities in poor countries because of
the development potential of financial inflows. Research focuses on the impact of remittances on household consumption
(Adams, 2005) and business development and entrepreneurship (Yang, 2006a). There is also a large literature on the impact
of remittances and migration on employment (Amuedo-Dorantes and Pozo, 2006; Binzel and Assaad, 2011), health (Hilde-
brandt and McKenzie, 2005; Amuedo-Dorantes and Pozo, 2008), and education (Mansuri, 2006; Grigorian and Melkonyan,
2011; McKenzie and Rapoport, 2011) in receiving and sending countries.

The main methodological problem in measuring the impact of remittances on household outcomes is the potential end-
ogeneity of remittances’ receipt. Recipient households may have unobserved characteristics that are different from those of
non-recipients. For example, a functioning international network can be more important for recipient households than other
households. If the receipt of remittances is correlated with unobservable characteristics that determine household outcomes,
then regression estimates of the impact of remittances on these outcomes are biased. Many researchers use an instrumental
variables approach to control for the bias. The most popular instruments for migration and remittances’ receipt are historical
migration rates (Hildebrandt and McKenzie, 2005; McKenzie and Rapoport, 2011) and economic conditions in destination
areas (Amuedo-Dorantes et al., 2008; Yang, 2006b).

Three studies of migration from Central Asia identify household migration with measures of lagged community migra-
tion. The data used in these studies are from the 2007 Asian Development Bank household surveys on remittances and pov-
erty in Kyrgyzstan (Atamanov and van den Berg, 2012a, 2012b) and Tajikistan (Brown et al., 2008). The instrument for
migration is the ratio of migrant households prior to 2006 to total households in 2006 in the community, excluding the ob-
served households. The innovation in the Atamanov and van den Berg papers is to divide migrant households into two
groups: those with permanent migrants and those with temporary migrants. Their instrument for permanent migration is
the ratio of households with permanent migrants to total households in the community, and their instrument for temporary
migration is the ratio of households with temporary migrants to total households in the community. Their instrumental vari-
ables have large, positive effects on the probability that a household has at least one international migrant. Atamanov and
van den Berg also find important differences in the influence of assets and education on whether the household experiences
temporary or permanent migration.

Another method to control for endogeneity is fixed-effects estimation (Booth and Tamura, 2009; Lu and Treiman, 2007).
Fixed-effects regression assumes that only unobserved time-invariant variables are correlated with the receipt of remit-
tances. It is assumed that all relevant unobserved variables such as motivation for migration or migration prerequisites
are time-invariant. Variables are differenced over time, and the fixed-effects model removes the unobserved time-invariant
variables to obtain unbiased estimates of the effect of remittances on household outcomes. The correlation between remit-
tances and time-varying unobservables in a model of these outcomes is not taken into account with FE estimation. Interac-
tions of region/community and year dummies can be added to the FE model to reduce the influence of time-varying regional
effects (Booth and Tamura, 2009). Fixed effects models have not been applied to most analyses of Central Asian migration.
Ukueva and Becker (2010) is an exception. They use data from the Kyrgyzstan Integrated Household Surveys (KIHS) and pa-
nel data models to estimate the impact of remittances on durable goods consumption.

The literature on children’s human capital development suggests two opposing effects of remittances on human capital.
Standard economic theory suggests that, if families are budget constrained, additional income in the form of remittances
might stimulate educational investment by the remaining household members (Lu and Treiman, 2007; Yang and Choi,
2007; Calero et al., 2009; Edwards and Ureta, 2003). However, not every family with a migrant receives remittances, and
it is important to recognize that remittances are typically received after the migrant leaves the home and has a job that gen-
erates income (Antman, 2013). This may mean that the household does not receive any income from the migrants for several
weeks or months after the move.

The absence of a migrant household member can exert pressure on children left behind to contribute to the household’s
income (Frisancho Robles and Oropesa, 2011; McKenzie and Rapoport, 2011; Chen, 2006). Children can contribute to house-
hold labor and compensate for the absence of other household members. McKenzie and Rapoport (2011) note that migrants
are in the most economically active ages, and their migration may create a shortage of family workers. This shortage can be
alleviated by children who drop out of school and begin to work.

The migration process can affect the child’s education in other ways. Parental migration may reduce the availability of
adults who supervise and monitor school performance (Frisancho Robles and Oropesa, 2011; McKenzie, 2005). Further, if
migration is a strategy to earn attractive wages and migrant destinations provide relatively low returns to schooling, then
Please cite this article in press as: Kroeger, A., Anderson, K.H. Remittances and the human capital of children: New evidence from Kyrgyz-
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the child has an incentive to substitute migration for education (McKenzie, 2005). This phenomenon is particularly relevant
to low-skilled workers and illegal migrants (Mora and Taylor, 2006).

We restrict our review of the empirical literature on education to evidence from panel data analysis.2 Booth and Tamura
(2009) examine the impact of the absence of parents on school attendance using first-differenced regressions with a two-year-
panel of Vietnamese households. They find that boys are more likely to drop out of school to contribute to the household’s in-
come if one parent is absent for longer than a month. Miranda (2011) estimates a dynamic probit model (1982–2005) and finds
that family and community migration experience influences the probability of completing high school in Mexico. His findings
indicate that an extra migrant in the family decreases the likelihood of high school graduation. Chen (2006) finds that girls are
more likely to engage in chores if the father is absent in China, and Antman (2010) shows that educational expenditures in Mex-
ico are higher for girls if the household head is currently abroad. Lu and Treiman (2007) show that for blacks in South Africa
remittances substantially increase the likelihood that children are in school. This occurs through an income effect.

To our knowledge, only two studies analyze the impact of migration and remittances on children’s education in Central
Asia; both studies use data from Tajikistan. Brown et al. (2008) evaluate data from the Asian Development Bank’s remit-
tances and poverty survey of 2007 and conclude that school absenteeism increases when remittances are received. Anderson
and Mirkasimov (2010) evaluate data from the 2007 Tajikistan Living Standards Measurement Survey and compare educa-
tional investments of children in migrant and non-migrant households. Their study shows that older children are more likely
to complete secondary school and to enroll in higher education if migrants are in the household. Younger children in migrant
households are less likely to enroll in secondary school and more likely to be absent from school. Both studies are cross-sec-
tional analyses; they control for regional fixed effects, but their basic methodology is instrumental variables estimation.

Several studies from Africa and Latin America reach contradictory conclusions about the impact of migration and remit-
tances on children’s health. Two studies on Kenya conclude that children are sicker and mortality is higher when parents are
absent (Konseiga, 2009; Konseiga et al., 2009). However, Acosta et al. (2007) find a positive impact of remittances on weight
and vaccinations in Guatemala and Nicaragua and an increase in hospital births. Hildebrandt and McKenzie (2005) also find
an increase in hospital births and associated increases in birth weight, survival, and breastfeeding when the Mexican house-
hold has at least one migrant residing abroad. In contrast, Kanaiaupuni and Donato (1999) find lower survival with frequent
trips abroad from Mexico but higher survival with frequent trips to the United States.

One quantitative economic study examines migration and child health in Central Asia. Azzarria and Zezza (2011) analyze
the relationship between international migration and child malnutrition in Tajikistan using 2007 data from the Tajikistan
Living Standards Survey. They find that migration has a positive effect on children’s growth measured as height for age. This
effect on growth can occur for two reasons: migrant households increase their per capita consumption of calories, and in-
fants in migrant households are breastfed longer. They find support for the first path but not the second; migration leads
to higher per capita kilo-calorie consumption, and this improvement in household nutrition increases the height of children.

Two additional studies examine migration and child health in countries close to the Central Asian region. Hirstev et al.
(2009) find positive correlations between remittances and expenditures on health in migrant households in Moldova. Man-
suri (2006) compares height and weight of children in migrant and non-migrant households in Pakistan and finds that both
outcomes are higher for girls in migrant households relative to girls in non-migrant households.

Overall, the theoretical and empirical literature shows that the impact of remittances or migration on children’s human
capital – education and health - is inconclusive. There is more limited information on the relationship between remittances
and these important outcomes in Central Asia.
3. Education and health systems in Kyrgyzstan

The Kyrygzstan education system is in a catastrophic situation (Rahmetov, 2009). Education played an important role in
development during Soviet times, but the value of education declined during transition and was replaced by an income-gen-
erating imperative that attached less value to education in the former planned economies of Central Asia due to low returns
to schooling (Mertaugh, 2004). Corruption pervades schools and higher education institutions today (Heyneman, 2007)
while the main problems in the Kyrgyz education system are the shortage of qualified teachers and very low teachers’ sal-
aries (Anderson et al., 2004; Mertaugh, 2004; Rahmetov, 2009).3 Government expenditure on education as a percentage of
GDP declined from 7.5% in 1990 to 3.9% in 2003 and rose to 5.0% in 2007 and 5.3% in 2009 (UNICEF, 2011). Basic schooling
is compulsory so it is not surprising that enrollment rates are high at 95%. However, enrollment rates are lower in non-com-
pulsory secondary school (80% for girls and 88% for boys) (UNICEF, 2010b).

Less is known about health outcomes of children in Kyrgyzstan. The World Food Programme (2008) concluded that one-
fifth of Kyrgyzstan’s households were at high nutritional and health risk in 2008 due to poor food consumption. UNICEF
(2010a) reported chronic micronutrient deficiency in Kyrgyzstan in 2006 when experts found that 13% of children under five
2 More comprehensive reviews of the remittances’ literature are found in Yang (2006b), Edwards and Ureta (2003), López-Córdoba (2005), and Rapoport and
Docquier (2006).

3 The 2006 PISA study explicitly mentions the shortage of qualified teachers in Kyrgyzstan and attributes the low test results achieved in science to the lack
of qualified science teachers. In Kyrgyzstan, 62 percent of all schools report vacancies in science, and almost all of these schools cope with this shortage by
filling their vacancies with teachers from different fields or by assigning unqualified teachers to classes (Steiner-Khamsi et al., 2011). In the 2006 and 2009 Pisa
rankings, Kyrgyzstan placed last in all three categories out of 57 participating countries (OECD, 2010).
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were growing more slowly than normal. A study by Buckley (2003) showed that 11% of children under age three were far
below the recommended weight for their age. Aleshina and Redmond (2005) examined the measurement of infant mortality
in the CIS and concluded that official infant mortality rates may underestimate the true mortality counts. Cattaneo et al.
(2010) examined child nutrition in several CIS countries using data on birth weight, infant feeding, underweight, overweight
and micronutrient deficiencies. They found that 5% of newborns suffered from low birth weight (under 2500 g). Approxi-
mately 14% of children aged 12–35 months were underweight, and Tajik children showed micronutrient deficiency in Vita-
min A. The UNOCHA (2010) warned that in Kyrgyzstan malnutrition is easy to overlook since children do not have protruding
ribs and distended bellies. However, healthy food does not only mean sufficient food but also the right amount of vitamins
and minerals. Overall, government expenditure on health care as a percentage of GDP declined from 4% in 1995 to 2.8% in
2007 and 3.5% in 2009 (UNICEF, 2011).

4. Data

We use five waves of the Kyrgyzstan Integrated Household Surveys (KIHS) and create a panel dataset of children from 2005
to 2009. KIHS data are collected four times a year. These surveys include about 6000 children each year since the survey began
in 2003. The sampling procedure for the KIHS is multistage random sampling, and the survey is representative at the national,
rural/urban, and regional (oblast) levels. The survey data include detailed information on demographic characteristics, con-
sumption and income of the households and education and health of individual household members. The KIHS survey data for
2003–2009 were provided to us by the National Statistical Committee (NSC).4 We have no information on which persons are
working abroad or in other areas of Kyrgyzstan, and the only way to identify if the household is a migrant household is through
remittances’ data.5 Information on the receipt of remittances by the household is only available from 2005–2009. We, therefore,
limit our analysis to the years 2005 through 2009.6 After adjusting for missing values, the total number of children aged 6–18
who could be matched over all five years is 3006 (or 9468 observations on children over the five year period). The total number
of households present in all five waves of the panel survey is 2820 (or 6181 observations on households over the five year period).
We use all of the household data for each year, and our working data set is an unbalanced panel.7

4.1. Remittance receipt

The income section of the KIHS contains information on the remittances received by households. The specific question is:
What aid did your family receive from your relatives and/or acquaintances? (The value of in-kind aid is also evaluated and
added to money transfers.) For 2005–2009 the survey breaks down transfers into transfers received from outside and inside
the territory of Kyrgyzstan. We cannot distinguish domestic transfers sent by internal migrants from general aid transfers, so
we restrict our analysis to only international remittances.

The survey does not provide any other information on the sources or the purposes of the transfers. We do not have
information on migrant characteristics in the dataset and can only use the information on whether the household re-
ceived any remittances and the amount received for our analysis. However, we assume that the majority of families re-
ceives transfers from a household member and not from friends or distant acquaintances. Ibragimova et al. (2008) find
that approximately 83% of international remittances is received from a migrant family member. The Life in Kyrgyzstan
Survey 2010 shows that almost 90% of remittances is received from a migrant family member.8 We assume that recipient
families have at least one migrant household member abroad who is sending support back home. Our independent remit-
tance variable is a binary variable equal to one if the household receives any international remittances, zero otherwise.

Table 1 defines the variables included in our study, and Table 2 reports summary statistics on the amount of remittances
received from 2005 to 2009 by region. The total number and share of remittances’ receiving households increases over time
up to 2008. In 2005 only 2.4% of households report the receipt of remittances, but the share of receiving households increases
more than threefold by 2008 to 7.9%. The share drops to 6.8% in 2009. More families receive remittances in 2008 and 2009,
but the average amount of remittances decreases compared to 2007. This is consistent with the recent literature on remit-
tances and migration in Central Asia (Marat, 2009; Ivakhnyuk, 2009). Marat (2009) concludes that the primary reason for the
increase in migration and the decrease in average remittances in 2008/2009 is the global financial crisis which significantly
decreased employment in Central Asia relative to Russia, encouraged emigration, but reduced wages paid and the probability
of employment in construction and services abroad.
4 The KIHS survey was conducted by the National Statistical Committee (NSC) in Bishkek as a rotating panel survey (with about a 20% replacement rate each
year), but no panel identification code for individuals within each household was created. We merged the children in our working sample based on the
following criteria: household code, gender, day, month and year of birth. We were unable to identify directly which household members (adults and children)
were migrants.

5 In the household roster, the household’s primary respondent is asked whether a household member has been absent permanently or temporarily. The
percentage of households reporting an absent household member is negligible. The Labor Force Surveys are separate from the other modules of the KIHS and
include a question on labor migration. However, we were not able to match the information from the Labor Force Surveys on the household level to the rest of
the survey.

6 We delete those observations for which there is missing information in the household roster.
7 Sampling weights are not used because they are inconsistent and volatile over time for the main group of interest, children aged 6-18.
8 The German Institute for Economic Research (DIW) began to collect panel data for Kyrgyzstan beginning in 2010 through a project funded by the

Volkswagen Foundation. Additional data collection will extend the panel through 2014.
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Table 1
Definition of variables.

Name of variable Definition

Dependent variables
Enrollment (d) Enrollment of school-age child (6–18), one if enrolled, zero otherwise
Enrollment for older children (d) Enrollment of child aged 14–18, one if enrolled, zero otherwise
Thin (d) Thinness of children (0–5) as calculated from z-scores (¡-2) one if thin, zero otherwise
Severe (d) Severe thinness of children (0–5) as calculated from z-scores (¡-3) one if severely thin, zero otherwise

Independent variables
Receive international remittances (d) Remittances’ receipt, one if receive, zero otherwise
Age Age
Elderly Number of elderly over 65
School children Number of children (6–18)
Adults Number of adults over 18
Share female Share of females in family
Gender head (d) One if male, zero if female
Asset Index Count of available assets: own house, good roof, good wall, heating in winter, hot water

Table 2
Average amount of international remittances received by region. Source: KIHS 2005–2009. Authors’ calculations.

South Mountain North Number of households % of Households

2005 5103 12,749 8537 114 2.41
2006 16,513 5040 5057 208 4.28
2007 15,300 21,314 11,956 292 6.08
2008 8457 19,391 7737 396 7.93
2009 10,537 15,095 7726 339 6.80
Number of households 915 125 309 1349
% of Households receiving remittances 10.1% 1.5% 4.45% 5.35%

Calculations per household, in Kyrgyz Som, annual.
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4.2. Dependent variables

We examine two educational and health outcomes of children. The education variables are indicator variables for school
enrollment of two groups of children: all children aged 6–18 and older children aged 14–18. Compulsory primary school in
Kyrgyzstan includes grades 1–4; children usually start the first grade at age 6 or 7. Basic compulsory secondary education is
from grades 5–9; children in these grades are usually aged 11–15, but early entrants begin this level at age 10 and end at age
14. Non-compulsory general secondary education comprises grades 10–11, and children in these grades are usually aged 16–
17; early entrants into school can enroll in non-compulsory education at ages 14 or 15. We look at the enrollment of older
children aged 14–18 rather than 15–17 to include early and late entrants into school and some children who repeated
grades. Our data support our age choice; many 14 year olds in our sample are not enrolled in any kind of educational insti-
tution, and some 18 year olds are still enrolled in secondary school.

After completing basic secondary school, many older children continue their education in vocational schools or technical
colleges where they receive both professional and general secondary education. Children enrolled in vocational schools and
technical colleges and children enrolled in non-compulsory secondary school are classified as older children enrolled in
school.

The health outcomes for children aged 5 and younger are indicators that the child is thin or severely thin based on
weight-for-age z-scores.9 The indicator variable thin equals one if the weight for age of children is two or more standard devi-
ations below the comparison group of British children. Severe thinness is defined as three or more standard deviations below the
mean. For each education and health variable, we look at the effect of remittances on all children, then separately on boys and
girls to test for gender preferences in these decisions.

4.3. Descriptive statistics household

Household characteristics vary by the region of residence. We create three regional variables: South Kyrgyzstan (Osh,
Djalalabad, and Batken oblasts), North Kyrgyzstan (capital Bishkek and Chui oblast) and Mountain regions (Naryn, Talas
and Issyk-kul oblasts). These regions are illustrated on the map in Fig. 2. Most remittance receiving families reside in south-
ern Kyrgyzstan where the unemployment and wage situation is worse than in the north or mountain regions of the country
9 We used the zanthro.ado program in Stata based on the analysis of wasting and stunting in the UK by Cole et al. (1998).
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Fig. 2. Map of Kyrgyzstan. Source: www.wfp.org/maps/kyrgyzstan-base-map-june-2010.

Table 3
Summary statistics for households by region. Source: KIHS 2005–2009. Authors’ calculations.

South Mountain North

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Financial characteristics
Total income 64,602 55,230 47,312 45,452 63,849 59,349
Total income per capita 17,976 18,181 13,917 14,950 24,821 22,268
Receive remittances (d) .101 .301 .015 .120 .044 .206
Domestic transfers (d) .369 .482 .473 .499 .336 .472

General characteristics
Dependency 75.74 76.52 76.65 73.54 66.98 67.72
Ratio household size 4.26 1.89 4.10 1.72 3.09 1.710
Number of children 1.86 1.41 1.74 1.37 .99 1.16
Number of small children .420 .687 .467 .704 .269 .554
Number of school children 1.45 1.25 1.27 1.17 .72 .962
Number of elderly 1.72 1.68 1.41 1.51 1.01 1.18
Number adults 3.86 2.05 3.49 1.755 2.73 1.57
Gender of head (d) .654 .475 .703 .456 .521 .499
Age of head 49.98 13.91 50.88 14.02 52.48 15.56
Female share .684 .385 .65 .357 .679 .367
Married (d) .366 .269 .394 .277 .324 .340

Dwelling characteristics
Heat in winter (in months) 4.10 .841 5.07 .821 4.94 .590
Bus station (distance in km) 1.85 .78 1.91 .74 1.65 .632
Good walls in house (d) .377 .484 .314 .464 .638 .480
Hot water (d) .033 .179 .015 .122 .425 .494
Independent Heating (d) .778 .415 .889 .314 .529 .499
Own dwelling (d) .265 .441 .186 .389 .520 .499
Asset index 2.21 .745 2.34 .611 3.04 1.00

Education
No education (d) .089 .144 .081 .135 .054 .127
Illiterate (d) .022 .080 .020 .071 .013 .067
Higher education (d) .094 .197 .11 .216 .176 .299
Incomplete secondary (d) .090 .160 .078 .159 .101 .2207
Total educ. expenditures (per school-age child) 2635 8686 1993 8252 327 9481

d = dummy variable.
Remittances = international remittances.
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Table 4
Summary statistics for children by region. Source: KIHS 2005–2009. Authors’ calculations.

South Mountain North

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

General characteristics
Gender (d) .501 .500 .484 .499 .509 .499
Age 12.77 3.38 12.80 3.37 13.00 3.44

Educational outcomes
Enrollment aged 6–18 (d) .908 .288 .925 .262 .90 .295
Enrollment aged 14–18 (d) .737 .440 .778 .415 .761 .426

Health outcomes
Weight-for-age z-score (0–5) �1.24 1.33 �1.34 1.35 �1.07 1.37
Thin (0–5) (d) .189 .390 .218 .413 .188 .390
Severe (0–5) (d) .064 .246 .070 .255 .058 .235

Thin is a dummy variable equal to one if the weight-for-age is two or more standard deviations below the comparison group. Severely thin is a dummy
variable equal to one if the weight-for-age is three or more standard deviations below the comparison group.

Table 5
Summary statistics for household and individual variables. Source: KIHS: 2005–2009.

Non-receiving Receiving Difference Diff se

Household characteristics
School children 1.20 1.09 .114*** (.034)
Elderly 1.44 1.86 �.416*** (.044)
Adults 3.46 3.71 �.254*** (.054)
Age of head 51.02 53.54 �2.52*** (.412)
Share female in household .674 .744 �.070*** (.011)
Asset index 2.50 2.30 .209*** (.024)
Total income 57,729 57,044 684 (1499)
Months with heating 4.70 4.41 .289*** (.025)

Children’s characteristics (6–18)
Age 12.39 12.33 .60 (.094)
Sex (d) .498 .460 .038*** (.0128)
Education
Enrollment aged 6–18 (d) .898 .889 .008 (.008)
Enrollment aged 14–18 (d) .919 .895 .024** (.012)
Health
Weight-for-age z-score (0–5) (d) �1.25 �1.14 �.110 (.070)
Thin (ages 0–5) (d) .213 .172 .041** (.019)
Severe (ages 0–5) (d) .068 .069 �.001 (.012)

Difference = Test of difference between remittances’ receiving and non-receiving households.
Thin is a dummy variable equal to one if the weight-for-age is two or more standard deviations below the comparison group.
Severely thin is a dummy variable equal to one if the weight-for-age is three or more standard deviations below the comparison group.
⁄ p < 0.10.
** p < 0.05.
*** p < 0.01.
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(National Statistical Committee of the Kyrgyz Republic, 2011). Higher unemployment and lower wages encourage house-
holds in the South to send family members abroad while households in the Mountain regions are more likely to send family
members to the North of the country for work. From summary statistics for households in Table 3, we find that households in
the South and the Mountain areas have lower per capita income and housing assets compared to households in the North.
Households in the South also have more dependents – children and elderly – residing in the household. In the lower part of
the table, we show that educational attainment is lower among southern residents; education may play a lesser role in trans-
fer decisions in the South than in the urban North.

Differences across regions are high among children (Table 4). Children aged 14–18 are less likely to be in school when
living in the South. Children also are more likely to be malnourished in these areas.10

Table 5 shows that households receiving remittances are significantly different from non-receiving households on many
socioeconomic characteristics. The share of females in the household is higher in receiving families. Migration is largely
male-dominated, and frequently wives or other female relatives of absent male household members live together after
migration occurs (Anderson and Mirkasimov, 2010). More elderly people also reside in families with remittances which
10 Good nutrition is a problem in Central Asia. Nutritional deficiency is not only identified by thinness or lack of food but also by consumption of a high fat/
carbohydrate based diet (Zanca, 2007). While we cannot measure individual consumption of nutrients in our data, it is a problem that needs to be examined in
the future.
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can indicate that families combine with older relatives when some household members migrate. Remittances are more likely
to flow to vulnerable households with lower assets. The income of receiving and non-receiving households is not signifi-
cantly different. Our findings are in line with recent work by Ukueva and Becker (2010) using the same data set and suggest
that remittances do not relieve liquidity constraints in Kyrgyzstan.

In the lower part of Table 5, we examine differences in the children’s outcome variables. For the education outcomes,
we find that the overall enrollment rate of children aged 6 to 18 is not significantly different in the remittances’ receiving
and not receiving groups. Because basic schooling is compulsory in Kyrgyzstan, it is not surprising that the enrollment
rates for all children do not differ between receiving and non-receiving families on average. After basic school, children
and their families decide if it is preferable to continue in school or to focus on market or household work. As our descrip-
tive statistics show, the enrollment rate for 14–18 year-old children is significantly lower in recipient families. For the
nutrition outcomes, young children in families without remittances are more likely to be thin, while there is no difference
in severe thinness.

5. Empirical strategy

We exploit five waves of the KIHS from 2005 to 2009 using fixed-effects estimation. With repeated observations for the
same individuals over several years, we control for individual, unobserved fixed-effects that are constant over time and may
be correlated with both the receipt of transfers and the human capital outcomes of interest. Panel data analysis reduces
omitted variable bias created by time-invariant unobservables. In addition, if selection is at least partially determined by
the fixed component of the error term over time, then panel data analysis moderates the influence of sample selection bias
on our results.

The fixed-effects model takes out the influence of time-invariant unobservables, but time-varying unobservables affect-
ing the household’s remittances’ receipt and children’s schooling and health may still remain in the error term. Those time-
varying unobservables create systematic biases that occur over time. To reduce the bias from omitting these unobservable
influences, we include year dummy variables and interactions between year and region.11 The interactions may pick up
aggregate macroeconomic shocks at the local level.

We run regressions of the form:
11 We
some m

12 We
heating

Please
stan
j.jce.2
Yit ¼ b0 þ Xitb1 þ titb2 þ t � ritb3 þ gi þ uit
where yit is the outcome variable of individual i at time t, Xit is a vector of individual and household characteristics, tit con-
tains the survey year dummies, t � rit includes the interaction terms of survey year with region dummies, gi captures unob-
served, time-invariant individual-level heterogeneity, and uit is an idiosyncratic error term. We cluster standard errors at the
province (oblast) level.

The model specification is consistent with the panel data models of migration estimated by Booth and Tamura (2009) and
Chen (2006). We control for time-varying individual and household characteristics including the age of the child, household
wealth, the demographic composition of the household (number of children, adults, elderly, and the share of females in the
household), and the highest level of completed education among adults in the household (in years of schooling).12

6. Discussion of results

Our education results are presented in Table 6. The health outcome results for children aged 0–5 are presented in Table 7.

6.1. Remittances’ results

We describe the effect of remittances’ receipt on schooling for children aged 6–18 (columns 1–3 in Table 6) and then for
older children aged 14–18 (columns 4–6). For children aged 6–18 in any school, we find no correlation between school
enrollment and receipt of remittances. Most of the other explanatory variables have no significant impact on schooling
which may be because the fixed effects estimator absorbs much of the overall variance. Age has a negative effect on enroll-
ment among all children as expected; children are more likely to drop out of school at later ages. Education among adults in
the household and assets have no effects on overall enrollment.

We next examine the impact of remittances on enrollment for older children aged 14–18. General secondary education is
mandatory in Kyrgyzstan through the ninth year of school, but this law is not strictly enforced especially in more remote
rural and mountain regions. Most of the older children are beyond the age of mandatory schooling and therefore have more
choice in their enrollment decisions. Among these older children we find a negative impact of remittances on enrollment for
all children and for boys (column 4). The effect of remittances on enrollment is relatively small, �.024 for all children and
�.028 for boys. This means that enrollment of a typical older child is 2.4 percentage points lower in recipient households
were not provided with the primary sampling units of the KIHS data. The smallest level of regional observation in our data is the oblast level. To draw
eaningful conclusions from the interaction terms, we generate interactions between regions and years.
create a simple wealth index which is the number of the following wealth conditions present in the household: availability of hot water, availability of
for at least four months in the winter, condition of the walls and roof of the house, and ownership of the dwelling.
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Table 6
Fixed effects model: school enrollment, by gender.

(1) (2) (3) (4) (5) (6)
All Boys Girls All Boys Girls
6–18 6–18 6–18 14–18 14–18 14–18

Receive �.012 �.017 �.007 �.024*** �.028** �.018
Remittances (d) (.012) (.022) (.017) (.006) (.010) (.015)
Age �.014* �.015 �.012* .007 �.001 .015

(.006) (.008) (.006) (.006) (.012) (.009)
School children .037*** .030* .042*** .024* .031 .016

(.006) (.013) (.008) (.010) (.017) (.008)
Elderly �.004 �.0007 �.008 �.007 �.0005 �.018

(.006) (.012) (.009) (.005) (.013) (.010)
Adults .014 .016 .012 .040** .053* .026

(.008) (.017) (.009) (.014) (.028) (.017
Share female �.008 �.027 .017 �.006 �.0003 .019

(.0308) (.031) (.035) (.014) (.024) (.014)
Highest education �.0005 �.0008 �.0001 �.0009 �.001 �.0006

(.0004) (.0006) (.0004) (.0006) (.0007) (.0007)
Asset index .0001 �.005 .006 .004 �.009 .019

(.007) (.009) (.007) (.009) (.010) (.012)
Dummy 2006 .034*** .034** .033*** �.065*** �.062*** �.065***

(.007) (.010) (.006) (.010) (.011) (.014)
Dummy 2007 .065** .064** .066** �.127*** �.117*** �.135***

(.021) (.026) (.020) (.018) (.028) (.023)
Dummy 2008 .097** .089* .105*** �.198*** �.188** �.205***

(.031) (.045) (.025) (.033) (.057) (.039)
Dummy 2009 .098** .093* .102** �.292*** �.287*** �.295***

(.034) (.047) (.030) (.029) (.051) (.033)
2006�Mountain �.008* .016** �.034** .024 .037* .009

(.004) (.006) (.012) (.014) (.019) (.014)
2007�Mountain �.027 �.024 �.030 .031 .053 .006

(.017) (.016) (.021) (.035) (.028) (.046)
2008�Mountain �.021 .008 �.051 .0564 .095** .015

(.024) (.026) (.029) (.057) (.034) (.083)
2009�Mountain .020 .056 �.018 .117 .165*** .066

(.036) (.033) (.050) (.063) (.028) (.106)
2006�South �.004 �.019 .010 .021 �.0005 .044

(.014) (.011) (.018) (.018) (.008) (.033)
2007�South .001 �.007 .009 .044* .002 .090*

(.020) (.018) (.025) (.021) (.012) (.038)
2008�South .022 .006 .035 .084** .045* .123**

(.021) (.027) (.022) (.032) (.023) (.048)
2009�South .064* .045 .080** .147*** .106*** .191**

(.031) (.040) (.032) (.039) (.028) (.055)
Constant .903*** .949*** .855*** .722*** .804*** .635***

(.080) (.146) (.086) (.107) (.226) (.140)
Sample size 25,595 12,888 12,707 11,372 5777 5595
R2 0.019 0.014 0.028 0.101 0.114 0.097

Standard errors are in parentheses.
* p < .10.
** p < .05.
*** p < .01.
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than in non-recipient households. Given the high enrollment rate of about 90%, a 2.4 percentage point decline is large and
supports the 2.4 percentage point mean difference between children aged 14–18 in remittances’ receiving and non-receiving
families (Table 5). There is no correlation between remittances’ receipt and enrollment for older girls, but older boys on aver-
age drop out of school earlier possibly to work or contribute to household income. Since migration is mostly male-domi-
nated, boys are more likely to migrate to find a job abroad than girls. As McKenzie (2005) notes, the motivation for
migration is high if wages are higher abroad. Among the other control variables, the number of adults in the household
has a positive impact on 14–18 year-old boys’ enrollment. Boys do not have to provide substitute labor for the household
if there are enough adults in the household to supply the labor needed.

Table 7 shows a positive impact of remittances’ receipt on severe thinness for girls. The probability of severe thinness
increases by 4.3 percentage points for girls aged 0–5 living in a remittances’ receiving household. The share of females in
the household decreases the risk of malnutrition for girls but has no impact on severe malnutrition. This is a common finding
in the literature (Duflo, 2003). Children’s nutrition outcomes improve with the number of adults and elderly in the
household.
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Table 7
Fixed effects model: Health, by gender, for ages 0–5.

(1) (2) (3) (4) (5) (6)
All Boys Girls All Boys Girls
Thin Thin Thin Severe Severe Severe

Receive .029 .021 .040 .034** .027 .043*

Remittances (d) (.021) (.029) (.030) (.015) (.020) (.022
Age .344*** .338*** .351*** .157*** .155*** .160**

(.014) (.020) (.020) (.011) (.016) (.016)
School children �.029** �.018 �.046** �.008 .006 �.025**

(.014) (.020) (.020) (.009) (.013) (.013
Elderly �.015 �.014 �.011 �.016** �.026** �.003

(.011) (.015) (.015) (.007) (.010) (.009
Adults �.050*** �.065*** �.041* �.009 �.0001 �.019

(.016) (.022) (.022) (.010) (.015) (.014)
Share Female �.072** �.062 �.088*** .003 .036* �.026

(.030) (.051) (.033) (.016) (.021) (.021)
Highest education �.0006 �.0004 �.0005 �.001*** �.002** �.001*

(.0007) (.001) (.001) (.0005) (.008) (.0007)
Asset index �.012 �.005 �.024 .004 .014 �.010

(.017) (.022) (.030) (.012) (.018) (.017
Dummy 2006 �.390*** �.370*** �.413*** �.194*** �.187*** �.202***

(.024) (.031) (.035) (.018) (.023) (.026)
Dummy 2007 �.767*** �.722*** �.813*** �.397*** �.375*** �.418***

(.036) (.049) (.052) (.028) (.038) (.039)
Dummy 2008 �1.130*** �1.090*** �1.180*** �.550*** �.521*** �.583***

(.053) (.072) (.077) (.040) (.055) (.057)
Dummy 2009 �1.430*** �1.400*** �1.470*** �.684*** �.675*** �.694***

(.053) (.072) (.077) (.042) (.057) (.060)
2006⁄Mountain .054 .066 .042 .038 .054* .021

(.034) (.044) (.051) (.026) (.032) (.039)
2007�Mountain .047 .023 .071 .045 .038 .052

(.041) (.054) (.062) (.029) (.033) (.045)
2008�Mountain �.064 �.029 �.101 .001 .032 �.026

(.049) (.067) (.071) (.034) (.045) (.049)
2009�Mountain .051 .049 .053 .059* .087** .033

(.046) (.062) (.067) (.032) (.040) (.046
2006�South .005 .004 .006 .008 .010 .006

(.028) (.038) (.039) (.019) (.025) (.027
2007�South .106*** .073 .134*** .069*** .047 .089**

(.035) (.049) (.048) (.022) (.031) (.031)
2008�South .078** .096* .054 .061** .062 .060

(.038) (.052) (.057) (.027) (.038) (.040)
2009�South .056 .038 .069 .048* .046 .046

(.036) (.050) (.051) (.025) (.034) (.035)
Constant .235*** .267** .242** .004 �.070 .102

(.080) (.113) (.119) (.056) (.081) (.077)
Sample size 9270 4749 4521 9270 4749 4521
R2 0.216 0.228 0.208 0.121 0.132 0.117

Standard errors in parentheses.
* p < 0.10.
** p < 0.05.
*** p < 0.01.
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6.2. Revolution and financial crisis

The regressions in Tables 6 and 7 include year fixed effects and interactions between year and region. The reference year
in these regressions is 2005, the year of the 2005 Revolution. The revolution in 2005 disrupted economic activity and may
have affected the distribution of income and government services such as education and health care. The previous govern-
ment was headed by President Akayev who was from the North of Kyrgyzstan. The new government was headed by Pres-
ident Bakiyev who was from a clan in the South of the country; his government lasted until April 2010, about 5 months
after the last wave of data that we use. If rents were redistributed from the North to the South during the Bakiyev admin-
istration (KIC, 2011), then expenditures on normal goods should increase in the South relative to the North after 2005. We
assume that the human capital (education and health) of children is a normal good and an investment good and expect
expenditure on education and health by households and by government to be relatively higher in the South, once we control
for observable differences in household wealth and composition. The primary effect would be on elite households, but there
could be significant positive spillovers to other, primarily Kyrgyz, households through increased public expenditure or lower
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tax collection in the South. We have no data on ethnicity of the household and cannot test whether redistribution of rents
among ethnic clans occurred after the 2005 change in government.

A second event that affected all regions of the country and is captured in our data was the beginning of the global financial
crisis. The growth figures for Kyrgyzstan show that the years 2007 (GDP growth: 8.5%) and 2008 (7.6%) were the best years
for the Kyrgyz economy in terms of growth since independence (IMF, 2012). Growth substantially slowed in 2009 (2.9%) and
was negative in 2010 (�0.5%). The Kyrgyz economy heavily depends on the Russian economy where most Kyrgyz migrants
work and live. Economic growth in Russia slowed to 5.2% in 2008 from 8.5% in 2007, and the economy fell into deep reces-
sion in 2009 (�7.8%).

Our predictions regarding the direct effects of both the revolution and the financial crisis on human capital are ambigu-
ous. If both of these events disrupted local economies, then children left behind may have attended school more regularly
because of the lack of employment opportunities. In contrast, children may have withdrawn from school during this period
to work and substitute for unemployed adult labor (added worker effect). These effects would vary across regions if the new
government transferred additional rents to the South during the financial crisis. Health effects are expected from revolution
and financial crisis, but the predictions are also ambiguous.

The education results in Table 6 indicate that in each year after the 2005 Revolution, education enrollment increases for
all children – boys and girls – aged 6–18. The only regional effect is in 2009 among children in the South where enrollment
increases relative to the enrollment of children in the North. The regional effect in 2009 is only found for girls. Among older
children aged 14–18, enrollment in school declines each year after 2005; the direct effect ranges from a .06 reduction in 2006
to a .29 reduction in 2009 relative to 2005. The marginal reduction in enrollment each year also increases over time. These
direct effects are experienced by both boys and girls, and the marginal effects are about the same magnitude.

We find regional differences over the same time period. No significant regional effects are detected until the financial cri-
sis in 2008 and 2009. In the crisis years, the enrollment of boys increases in both the Mountain region and in the South rel-
ative to the North, and the largest changes are in 2009. There are no regional effects for girls in the Mountain region, but in
the South the enrollment of girls increases during the financial crisis years and at larger rates than for boys. The direct trend
in enrollment over time for boys and girls in all regions is negative, but residence in the South offsets part of the negative
influence of the financial crisis especially for girls.

Changes are also evident in health over the 2005–2009 period. Table 7 shows a continuous decline in thinness and severe
thinness for all children over the period, and the largest direct annual changes occur prior to 2008. The decline in thinness is
of similar magnitude for boys and girls. The regional effects are smaller than for education, but the benefits to children in the
South relative to children in the North persist for girls in 2007 and all children in 2008. No significant regional effects on
Table 8
Fixed effects, instrumental variables model: Enrollment, by gender.

All Boys Girls All Boys Girls
6–18 6–18 14–18 14–18 14–18 14–18

Receive �.006 .061 �.060 �1.370*** �1.160*** �1.660*

Remittances (d) (.119) (.198) (.144) (.429) (.428) (.936)
Age .026*** .022** .030* �.019*** �.028*** �.009

(.002) (.003) (.003) (.007) (.009) (.014)
School children .033*** .027*** .037*** .023 .025 .019

(.006) (.009) (.009) (.016) (.022) (.024)
Elderly �.0008 �.0002 �.003 �.011 �.009 �.012

(.006) (.007) (.009) (.014) (.015) (.028)
Adults .005 .005 .003 .036* .042* .032

(.008) (.011) (.011) (.019) (.025) (.030)
Share female �.012 �.024 .004 .122 .103 .148

(.027) (.036) (.039) (.078) (.091) (.144)
Highest education .000 .0002 .0007 �.003*** �.003*** �.003***

(.0003) (.0005) (.0004) (.0006) (.0008) (.001)
Asset index .003 �.006 .013 .006 �.020 .043

(.007) (.009) (.010) (.016) (.020) (.029)

First-stage results
IV: Migration � Heat .397*** .363*** .434*** .276*** .324*** .224*

(.045) (.063) (.065) (.079) (.109) (.112)
F-test on
excluded instrument 77.320 33.480 44.250 12.060 8.750 4.000
P-value 0.000 0.000 0.000 0.000 0.003 0.045
Sample size 24,633 12,389 12,244 10,159 5159 5000
R2 .025 .020 .026 .017 .019 .018

Standard errors are in parentheses.
* p < 0.10.
** p < 0.05.
*** p < 0.01.
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thinness are found for 2009. The regional effects are not large, however, and do not offset the overall downward trend in
thinness among children of all ages across regions.

Overall, we find investment differences over time and place and by sex of the child. Changes in education and health work
in opposite directions over time. Enrollment in school falls, but the changes are smaller in the South during the financial cri-
sis years. At the same time, health measured as thinness improves, and regional changes are less salient. The revolution-cri-
sis effects follow no set pattern, but our results show that time and location matter for investments in human capital.
7. Robustness checks

We attempt to mitigate the problem of endogeneity in our models by using fixed effects estimation. One can argue how-
ever that systematic biases are still a major concern and that instrumentation of remittances’ receipt is the solution (Yang,
2006b). For the IV estimation approach, we need at least one instrumental variable that does not affect children’s outcomes
but does affect remittances’ receipt. Since many unobserved characteristics, such as school quality or unemployment rate in
different years, could affect the returns to schooling and the propensity to migrate, we need an instrument that varies across
households, regions, and years. Following Amuedo-Dorantes and Pozo (2006), we interact a regional level variable with a
household level variable. Our instrument is the regional migration rate from 2003 to 2005 (taken from the Labor Force Sur-
veys of the KIHS 2003–2005) interacted with the number of months heating is available during winter time in a household.
Our instrument is positively correlated with remittances’ receipt at the 1% level, indicating that the instrument is associated
with a higher propensity of remittances’ receipt. The IV is not significantly correlated with the enrollment of children in the
household. To make sure that the interaction term is not capturing the effect of other unobserved annual and household
characteristics that might themselves be directly related to children’s outcomes, we include the individual and household
level control variables in both the first and second stage regressions from Section 5. We then argue that the exclusion of
the instrument from our outcome equation is conditional on the inclusion of the explanatory variables.

First stage results together with the F-statistic on the instrument are reported in the lower part of Table 8. Overall, our IV
strongly predicts remittances’ receipt. In the sample for all children aged 6–18, we get an F-statistic of 77.32. It falls to 33.48
and 44.25 for the samples of boys and girls, respectively. For the sample of children aged 14–18, the F-statistic is 12.06 for all
children. The F-statistics for 14–18 year old boys and girls are too low to yield meaningful results. The results for overall
enrollment are similar to the fixed-effects estimates. There is no impact of remittances’ receipt on overall school enrollment.
Older children in remittances’ households are less likely to be enrolled in school. The effect is strongly significant at the 1%
level. The results for boys and girls aged 14–18 do not yield meaningful results due to the weakness of our instruments in
these subsamples. We need to be careful when interpreting the results due to the low R-squares.13
8. Conclusion

We examine the role of domestic transfers and international remittances on household decisions to invest in children’s
human capital in one country of Central Asia – Kyrgyzstan. Using five waves of the Kyrgyzstan Integrated Household Surveys,
we estimate the effect of remittances on children’s education and health outcomes. To our knowledge, this is the first empir-
ical work examining the impact of international remittances on children’s human capital outcomes over time in Central Asia
using panel data analysis.

Remittances from abroad are widely believed to improve the well-being of recipient households and household members
(Calero et al., 2009; Edwards and Ureta, 2003). However, remittances are usually received by a household with at least one
migrant; the loss of adult labor (especially parents) to international migration can have negative effects on the children in
the household.

We find that education for boys aged 14–18 is negatively affected by remittances’ receipt. Remittances’ receipt is also
negatively associated with nutritional outcomes of younger girls who are more likely to be malnourished if they live in a
transfer receiving household. Our results can partly be explained by the fact that the absence of a migrant household mem-
ber especially a parent can exert pressure on remaining household members, mostly children and women, to contribute
more of their time to household and market work. Children may also be less supervised when a parent is absent and may
feel the need to start working to contribute to the household’s income. Our explanatory remittances variable measures addi-
tional income received by the household which is correlated with the absence of at least one family member to migration.
Our data do not allow us to identify labor migrants, and remittances proxy for additional income and labor migration in a
household.14 Because migration in Kyrgyzstan is male-dominated, boys in particular may be motivated to leave school to start
working abroad, where expected wages are higher. Ukueva and Becker (2010) find that transfers are invested in durable goods.
This might also be another reason why we do not find a positive relationship between remittances and human capital invest-
ment; transfers are first invested in physical not human capital.
13 In the subsample of 0–5 year-old children, the instrument is too weak to yield meaningful results. These results are not reported.
14 It is an imperfect proxy for migration because some non-migrant households receive remittances, and many migrant households do not report remittances.
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We cannot test either of these possible explanations for our human capital results with the KIHS data, and we are aware
that the problem of identification cannot be fully solved by using FE estimation methods. The examination of channels
through which transfers and migration may affect children’s schooling is left for further research with better data.

From a policy perspective, our results suggest that children in migrant households may not be better off on average than
other children. Policies that support families with migrants can motivate households to invest in children even when labor is
in short supply. Assistance in schools and health care centers particularly in the poorer regions of the country would be
appropriate to lessen the longer-term, negative effects of emigration on the education and health of children left behind. Hu-
man capital investment is required for long run growth in our increasingly technological world. Migration without invest-
ment in our children is not a sustainable strategy for economic and social development.
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