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ABSTRACT OF THE DISSERTATION

The Impact of Health Policy and Economic Growth on Individuals in Developing
Countries

by

Anaka Aiyar

Doctor of Philosophy, Graduate Program in Economics
University of California, Riverside, August 2016

Dr. Anil Deolalikar, Chairperson

Child health is a major concern in developing countries. Annually six million

children die before their fifth birthday. Eighty percent of the deaths happen in Sub Saharan

Africa and Asia and forty five percent of these deaths are caused by under-nutrition. For

those children who survive, thirty three percent are stunted over their life time. In this

dissertation I identify two mechanisms through which we can deal with the problem. One

is the role of health policy and the other is the role of economic growth. In the case of the

former, we are now aware from extant literature in economics that investments in health and

education resources for children under the age of six will positively impact their long run

health and productivity outcomes. In chapter two and three of the dissertation, I evaluate

the benefits and the unintended consequences of providing government subsidized health

insurance policy to children under the age of six in Vietnam. I find that parents are more

likely to take children who are covered by health insurance to doctors and spend more on

their health. However, this comes at the cost of human capital investments such as health

and education spending for older children in the household who are not eligible for the

policy. Women, who are primary care givers in the house, allocate more time in the labor

market once their children are covered by insurance. This increases both spending on food

and health within the household. Chapter four models the relationship between economic
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growth and child health, as measured by height for age z (HAZ) scores. With the help of

new methodological and conceptual tools, this paper shows that economic growth provides

a cushion against the rapid loss of HAZ in the first two years of a child’s life. The paper

also shows that economic growth in the birth year of a child has cumulative positive effects

on HAZ when they are between the ages of one to three. At age four, economic growth

in the more recent period and the current disease environment may play a bigger role in

determining child health.
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Chapter 1

Introduction

The issue of poor health in developing countries is exacerbated by low economic

growth [46, 127, 72, 91, 47], insufficient capacity and poor quality of health services [17,

18, 74, 43, 52], a lack of accessibility to health services [37, 95, 51, 88] and poverty [86,

75, 113, 37]. In the recent past, research from field of economics has recognized that

interventions that are targeted at children under the ages of six, have a more pronounced

positive impact on long term health and productivity [37, 76]. There are 2 important tools

that can improve health and health related outcomes of children at these vulnerable ages.

The first is targeted government policy. By designing policies that correct for imperfections

of the markets, reinvigorate health infrastructure and that provide social safety nets to

vulnerable groups, policy can improve the future health outcomes of children in their country

[103, 42, 61, 18, 23, 80, 10, 50, 79, 52]. The second is the role of economic growth. During

times of economic growth, increase in incomes from new labor opportunities and increase in

investments in the quality of public goods, such as public health systems, provide an impetus

to improve own health by individuals. [115, 132, 32, 88] This is especially beneficial for

improving long term health and economic prospects for vulnerable groups such as children

who are dependent on adults for health related investments. In this dissertation, I provide

empirical evidence that these mechanisms have direct impacts on children under the ages
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of six. I also find evidence that interventions which are targeted to this group may have

unintended negative spill overs other members within the household.

In chapter 2 and 3, I focus my research on studying the impact of a particular

health policy, access to universal health insurance, on outcomes that impact health and

resource allocations within households. In 2005, Vietnam implemented a child health insur-

ance policy that provided free health insurance to all children under the age of six regardless

of economic class. In chapter 2, I study the direct impact of this program on the children

who benefited vis. a. vis children who were older and did not benefit from the program. I

find that having this health insurance increases the probability that parents take younger

children to the doctors in comparison to their older children. Even though only government

health services are covered by the insurance program, I find that there are complementari-

ties between the demand for public and private health systems. Once children are taken to

doctors, I find that out of pocket spending on health related services increases. While the

data does not allow me to capture the program’s impact on health, this papers establishes

the importance of health policy in increasing access to health services for vulnerable groups

on which they are targeted.

In chapter 3, I model the same health insurance as an indirect income subsidy. I

find that households (with children under the ages of six) who benefited from the program

vis. a vis households who do not, reallocate expenditures within their own budgets towards

greater spending on health and food but at the cost of education spending. The increase in

expenditures can in some part be explained by increases in the labor market participation

of women in the households who are covered by the program. Since women are the main

care givers, having access to insurance allows mothers to reallocate some time from child

care into the labor market. Part of the reallocation between health and education can

be explained by evidence that households redirect these resources from older children who

did not benefit from the program to younger children who were beneficiaries. The paper

cautions that policy that is designed to impact certain groups may have unintended spill

over effects on members who are not covered.
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In chapter 4, I broaden the lens of analysis and study the impact of economic

growth on the health of the individual. While theory provides a rationale as to why this

relationship may exist, conceptual and methodological limitations in the past have prevented

researchers from providing any conclusive empirical proof of the same. This paper introduces

new methodologies that models the relationship of economic growth on height for age z

scores for children under the age of five. The results from the paper establish that economic

growth prior to birth acts as a buffer against the rapid decrease of HAZ that children

in developing countries witness in their first two years of life. The paper also shows that

medium term economic growth increases height for age z scores for children between the age

of one and three over peers who did not experience economic growth. This paper provides a

new estimate of the impact of GDP on the rate of loss of child height and models the impact

of medium term economic growth on the longer term development pathway of children.
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Chapter 2

Does Free Child Health Insurance

bring more Children to Doctors?
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Abstract

In this paper I investigate the impact of a universal and free health insurance

program that was implemented for all children below the age of 6 in Vietnam in 2005. Using

the Vietnam household living standard surveys for the years 2002, 2004, 2006 & 2008, I

model how the program affects health service utilization and out of pocket expenditures

of children between the ages of 0-6 (treated) in comparison to an older cohort (control)

who did not benefit from this program. Using the difference in difference methodology, I

find that having health insurance increases utilization of inpatient and outpatient services.

Children are more likely to be taken government health centers and government hospitals

in which care is subsidized by the program. Even though private health services are not

covered, demand for their services also increases indicating that the private health sector

provides complementary services. I also find that out of pocket spending on outpatient

services and total health spending increases by more for children who are covered by the

program than those in the control group.
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Introduction

The last 3 decades has witnessed a tremendous growth in the number of govern-

ment sponsored health insurance programs in developing countries 1. These programs seek

to address concerns that the increasing cost of health care tend to exclude marginalized

groups from accessing and utilizing quality health care services. Even though government

programs vary by beneficiaries covered and benefits provided [94], the goal of health in-

surance targeted to marginalized groups tend to be 3 fold. The first goal is to protect

individuals from catastrophic health expenditures that arise from major health episodes.

The second, is to increase utilization of health care institutions by reducing the price of

health care. The third goal is for insurance to act as a safety net that provides an indirect

income subsidy to households to augment their own resources2 [139, 140, 137, 59, 13, 138,

108, 122, 119, 57, 15, 111, 6].

The effectiveness of health insurance as a developmental tool has been widely

debated in the literature [57, 82, 124]. The problem for evaluations has been to tease out

selection effects that arise since people who enroll for health insurance are often a different

group from those who do not. While randomized control trials have the best potential to

solve some of the methodological problems described above, there have been very few such

experiments in the literature 3.

In 2005, the government in Vietnam indirectly subsidized health care services at

government run health institutions for children under the age of 6 by introducing a free

and universal child health insurance program4. Prior to 2005, health insurance coverage of

children in this age group was around 20% and almost all of the coverage came from privately

1See Appendix A for more details
2The last 2 goals, are more specific to development goals of policy makers in developing countries.
3The RAND Health Insurance experiment was a first-of-a-kind experiment that was done in the United

States. There have been many papers that show the program increases utilization but its impact on spending
and welfare of individuals is mixed [101, 89, 105]. In a paper by [15], authors used a random assignment
of the Oregon health insurance program to show that in addition to reducing out of pocket expenses and
increase service utilization, the program had positive effects on the self-reported health and reduction in
medical debt of families that were enrolled.

4This program was introduced in support of Vietnam’s goal of achieving universal health coverage for its
citizens by 2010.
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purchased health insurance or through a government funded health insurance program called

the Health Care Fund for the Poor (HCFP)5. After the program was introduced, by 2008,

households in the Vietnam Household Living Standard Surveys reported that nearly 90% of

children in target age group were covered by the program. In this study, I use the Vietnam

Household Living Standard Surveys (VHLSS) data from 2002 & 2004 as my pre-program

datasets and the 2006 and 2008 datasets as post program data sets to evaluate the impact

of the aforementioned program.

[108] evaluate the short term impact of child health insurance program in Vietnam

for the years 2004 and 2006. Using a difference in difference methodology with the control

group as children between the ages of 6 to 7, they find that this health insurance program

increased visits to doctors, reduced out of pocket spending on children, reduced number of

days children were ill and reduced the incidence of catastrophic health expenditures. [106]

compares the changes in outcomes for children 5 and under with a cohort of children who

are 6 - 10 between the years 2002 and 2008. She finds that the program increases utilization,

out of pocket spending and health service utilization at both government and private health

service providers. [111] evaluate the impact of the child health insurance program for the

years 2006, 2008 and 2010 using a regression discontinuity design framework and find that

child health insurance increases the probability of visits to doctors but there is no change

in out of pocket spending for these children and hence no evidence that health insurance

played a role in financial protection of the households.

In the case of [108], their paper evaluates the short term impact of the program.

From Figure 2.1, we see that only 50% of the households in 2006 were aware of the program.

For the short term, it is hard to argue that households were making decisions based on the

roll out of the program. Secondly, even though the program only officially covers children

up to 5, households report that children age 6 are covered by the program. However, in their

paper, the authors do not control for the experience of these children.[106] uses a similar

methodology in her paper though her post program period extends to 2008 where (Figure

5The HCFP covered only poor families in Vietnam with health insurance.
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2.1) we see more households reporting that their children were covered. Her treated group is

between the ages of 0 to 5 while her control group is between the ages 6 to 10. As mentioned

earlier, using the 6 year olds in the treated group proves to be a peculiar problem in the

analysis. In 2006, children who are 6 have received at least 1 year of the benefits which

may explain why their parents are reporting that these children were covered. Also in 2008,

children aged 7 to 9 received at least one year of the benefits and hence the choice of the

control group may be contaminated by spill over effects from children who used the program

before they became ineligible. In my paper, I include robustness checks that account for

these issues. [111] use a Fuzzy RDD (FRD) to estimate a LATE of being six years of age

after the program has been implemented. An assumption for using an FRD is that the

discontinuity of the program’s take up (insurance in this case) at the age cut off should

not be co–related to any other changes that may have occurred for the relevant group in

pre program years. When I use information from the Vietnam Household Living Standard

Surveys (VLSS) data to construct a probability of being covered by any insurance in the

pre period (2002 & 2004), I find that increases in the take up of insurance at age 6 were

changing between 2002 and 2004. This comes from the increased enrollment of the HCFP

and student health insurance programs6. In my paper, I account for the existence of both

these programs. Since the LATE cannot be estimated due to the changing insurance status

of the six year old children in the pre program period, I estimate the average treatment

effects on the group that was treated (children who are 0 —6 years).

In line with the literature, I find the program increases the probability of visits to

doctors. Total health visits double, outpatient visits increase by 64% and inpatient visits

increase by 19% for children who are eligible. Uncovered expenditures on health, which are

paid out of pocket also increase. Outpatient expenditures per visit increase by 75% and total

health expenditures increase by 37% for the target group after the program is implemented.

There seems to be no evidence from the data that health improves over all. Finally, the

results suggest that the program doubles visits to government health centers and increases

6This problem is also identified by [106]
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visits to government hospitals by 30% (which are covered by the health insurance program).

The excess demand at the government hospitals seem to spillover into the private health

services which witness an increase in visits by 25 %, providing some evidence that these

services are are complementary in the organization of the Vietnam health system.

The rest of the paper is organized as follows. Section 2.3 provides a background of

health insurance in Vietnam describing both the HCFP and the CHI program. Section 2.4

provides a conceptual model to situate the analysis. Section 2.5 discusses the identification

strategy and section 2.6 the data and methodology. Section 2.7 presents the results from

the analysis and Section 2.8 provides a discussion of the results.
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Background: Health Insurance Programs and Health Services

in Vietnam

Health Insurance Programs - 1990s to 2000

Government sponsored and mandated health insurance in Vietnam is not new.

In 1992, the government of Vietnam introduced the compulsory health insurance program

which covered all government employees and other formal sector employees [95, 122]. Under

this program, employers were required to cover 1/3rd of the premium and the rest came from

the employees. Since other family members of these beneficiaries were not covered under the

compulsory health insurance, the government of Vietnam also introduced a voluntary health

insurance program (VHI), through which compulsory health insurance beneficiaries could

purchase VHI for their family members [95]. As a part of the voluntary health insurance

program, in 1994, student health insurance was introduced in Vietnam. This program

was implemented at the level of the school and families could purchase health insurance

for their children through the same. Insurance was either purchased through the Vietnam

social security (VSS) services or through state sponsored insurance companies [95]7. As

rising health care costs contributed to increases in out of pocket spending around this time,

in 1995, the government introduced the free health care (FHC) card program for the poor.

This card enabled the poor to access health at a subsidized rate at government run health

centers and government hospitals [95].

Health Insurance Programs - 2000 Onwards

In order to meet their goal of 100% coverage by 2010, post 2000, the government

of Vietnam consolidated some of its older programs and introduced new programs. In

2003, the Vietnamese government consolidated all insurance programs for the poor and

the free health certificate into a single health insurance program called the Health Care

7In 2007, the premium of the student health insurance was around 120,000 VND ($5.45) in urban areas
and 100,000 VND ($4.54) in rural areas. For the rest of VHI participants, premiums varied from 320,000
VND ($14.54) in urban areas to 2400,000 VND ($10.90) in rural areas [95, 108]
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Fund for the Poor (HCFP). Prior to 2003, funding for the program remained the primary

responsibility of the provinces, who were free to run this as an insurance program 8 or could

reimburse hospitals based on usage of the free health card. However, post 2003, the central

government of Vietnam consolidated this program across its provinces and introduced a

mandate under which funding of the program would happen entirely through insurance

provided by the VSS (Nguyen and Wang 2012). Under the new program, households who

were identified as poor in the 2000 census, ethnic minorities that lived in the provinces of

Thai Nguyen, Cao Bang, Bac Kan, Lao Kai, Ha Giang, Son La, Lai Chau and households

that belonged to communes identified in the Decision 135 mandate9 were eligible for the

program. From the literature, it seems that these households could use their free health

certificates as identification to receive the HCFP program’s benefits. Part of the reason

the program was considered a success was that reports from the literature estimate that

97 to 99% of the intended beneficiaries were covered [95, 134]. Benefits from this program

covered all members of the household who were eligible.

Prior to 2005, children under six were either covered by their parents through

privately purchased VHI or by the HCFP program. With the goal of achieving universal

health insurance, the government introduced the child under 6 (CU6/CHI) health insurance

program in 2005 and officially made free universal health insurance for children under 6 a

mandate within the country. Under this program, all children under 6 without exclusion

based on economic class were automatically covered by CHI program. From the literature,

in both the HCFP and CU6 programs, premiums allocated for households and individuals

by the government was around 50,000VND ($2.27)[95].

The benefit package for government mandated health insurance in Vietnam is

homogeneous across the population. Like in most developing countries, households are not

faced with the choice of the amount of or type of health insurance they can purchase, but

8The main implementing authority for government sponsored insurance programs was the Vietnam Social
Security Services

9For information on Decision 135 communes please see the following websites. (pre 2006) & (post 2006)
The links provided should take the reader directly to the mandates. They were last accessed February 2016.
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rather, whether to purchase the same or not (Hsaio & Shaw 2007, Palmer 2014). The

benefits package covers all outpatient (OP) and inpatient (IP) services at government run

health institutions. Some diagnostic services and generic medicines approved by the ministry

of health are covered by the health insurance program. However, a common criticism in the

literature is that the rates at which these are covered and the diagnostic procedures in benefit

packages are not regularly updated. An increase in the prices of these services is passed on

to the consumer and presents itself as out of pocket spending[134, 95, 122, 108]. The only

exclusions to care that can be accessed are interventions covered by vertical programs such

as HIV prevention and treatment and luxury interventions such as cosmetic care, dental

care, self-inflicted injuries and drug addiction care [95, 134]. In the literature, there is no

consistent report on the total coverage each household or individual is eligible for in the

government sponsored programs. While earlier papers state that beneficiaries are covered

for up to $350 per year [95], the newer papers report that there exists a cap of $35 per

episode[112].

Structure of Health Systems

The Vietnamese government health system is 3 tiered. At the local level, there are

commune level government health centers and clinics. These are responsible for primary care

and non-intensive secondary care procedures. At the district level, there are secondary care

government hospitals and at the provincial levels, there exist secondary and tertiary care

government hospitals. In terms of the referral process, individuals have to enroll for health

insurance with their nearest public health provider and to access care the higher levels of

care, individuals need to get a referral letter from their local government health institutions.

Even though in theory, individuals can opt for higher levels of hospital access, in reality

this is a cumbersome process. Benefits from the programs are portable to other levels

only if the beneficiary goes through the proper referral channels. As with most developing

countries, quality of care provided at government hospitals continues to be poor [95, 134].

In a bid to change this, the government has provided more financial autonomy to state
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run health providers as an incentive to improve quality of care. Private health providers

exist at all these levels in Vietnam, but the child health insurance programs did not cover

private providers and these providers continue to remain the minority in the health system

[111, 112].
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Conceptual Model

Impact on Usage and Expenditures

In order to understand the impact of health insurance on individuals who members

benefit from insurance, we need to disaggregate the pathways through which health insur-

ance affects them. The choice model on accessing health services and health insurance has

the following components. At the first level, an individual has to decide whether or not to

purchase health insurance. This would depend on a multiple set of factors - his own health

stock, his estimated probability of falling sick, expected value of health expenditures once

this event happens and his current income. Even though the expected value of out of pocket

health expenditures during a major illness is higher than the health insurance premium,

the individual may still forgo buying health insurance if he cannot afford the premium with

her current income[123]. Once the individual falls ill, she has to decide whether to go to the

doctor or not. This would depend on 2 factors - if there is a health service she can access and

if this health service is affordable (either covered by the health insurance he has purchased /

received or if she can afford the services out of pocket even if it means borrowing against her

future)10. Due to low incomes in the developing world, the reservation price for health care

access is compounded by the opportunity cost of labor time, is often times much higher than

either the cost of purchasing health insurance and the actual price of health services. Hence

poor individuals who fall sick often tend to forgo buying health insurance and will often also

forgo accessing health services. This leads to a large number of individuals forgoing health

care access at hospitals during major or minor illness episodes, often with detrimental long

term results on their health and future income[51]. Government health insurance programs

such as the HCFP and the CHI fully subsidize marginalized groups (the poor and very

young children) as a response to the problem of health insurance affordability.

In these cases, health insurance can be viewed as a price subsidy on health that

reduces the price of health services[14]. When this channel is effectively implemented, health

10In this model, I assume away capacity constraints for the time being.
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insurance can increase utilization of health services which were previously not affordable

for individuals. At the individual level and systemic level this leads to an increase in the

demand for health services11. In the US context, evaluations on the SCHIP (State Child

Health Insurance Program) have shown that having access to the program in one’s state,

increases both coverage and access to health services [28, 38, 99, 44, 78, 26]. Once these

individuals find it beneficial to access health services, as they go through the health system,

their private health spending comprises of 2 components - covered and uncovered expenses.

Covered expenses are expenditures on goods that health insurance benefit packages cover

and hence individuals do not have to pay out of pocket. Uncovered expenditures are out of

pocket payments made to doctors, expenses on labs and diagnostics services and purchase of

non-generic drugs that are not covered by the health insurance benefits. These covered and

uncovered services maybe complements12. In this scenario, the effect of health insurance

on health spending of households can be ambiguous [14]. It could be the case that prior

to having health insurance, households were not spending any money at the doctors since

they were not going in the first place. However, once insurance comes in, the average out

of pocket spending at doctors is lower than the case without health insurance, and hence

some individuals may find it beneficial to go to the doctors 13. In this case, it is possible

that out of pocket spending increases thus driving up total health spending14.

Impact on Health

In the literature, health insurance is viewed as a price subsidy that reduces the

price of health care [38]. The price of health care is an input into the health production

function of individuals[68, 65]. If the subsidy is substantial, more people will access health

11Since the health insurance program subsidizes inpatient and outpatient health care in Vietnam, one
would expect that there would be an increase in demand for both of these goods.

12In [134], authors suggest that these uncovered services include purchase of drugs, payments to doctors
above what is covered by health insurance, cost of new technology

13In my analysis, I find evidence that for those individuals going to doctors, the average out of pocket
total (outpatient + inpatient) spending per visit is decreasing.

14Qualitative interviews with students from Vietnam revealed that these uncovered expenses are common
place. Households expect to pay these additional expenses at the hospitals for care. In the literature from
the US on the SCHIP program, [121] finds that having the program has no impact on spending on health.
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care and hence over time health can improve. For example, there would be lower cases of

reports of major illnesses over time. However, in the short run, it could be the case that

individuals who were forgoing care report more illness since they can access health services

that were previously not affordable. In this case, health outcomes which are measured at

a point in time could look like they are getting worse rather than better[90]. Literature on

the SCHIP for example, shows that in short term, health insurance may have only small

impacts on current health for children covered [38] but there maybe considerable longer

term health benefits for children covered [142].

Impact on Referral Services

The impact of health insurance on the type of service government or private

accessed would depend on the type of institution that the program is subsidizing. If

the health insurance program subsidizes a particular institution over another, such as in

Vietnam where only government institutions are subsidized, then health service demanded

at these institutions is bound to increase. If the referral channels are implemented properly,

then health insurance can provide a relatively larger price subsidy for access care at the

local level by imposing a cost to accessing care at bigger institutions without the referral.

This would imply that the demand for care provided at the government health centers

will increase by more than the demand for health services at government hospitals where

accessing health services requires referrals from the local health center 15 The effect of health

insurance on the alternative institution - in this case the private health provider - would

depend on the nature of the complementarities between the 2 goods. If the private sector

provides complementary services such as selling drugs or running diagnostics not covered

at the government health institutions then demand for this service should increase. An

alternative scenario could be that supply constraints in the government institutions increase

15In the SCHIP expansions and expansions of dental coverage under the medicaid program, research has
shown that demand for specific services such as preventive care [26] and dental care [27] tends to increase.
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time costs for certain individual and these individuals may prefer to switch between the two

[37].
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Identification Strategy

In order to tease out the impact of the program, I use 2 sources of variation. The

first source of variation comes from the timing of the surveys to which I have access. Since

the program was implemented in 2005, the surveys from 2002 & 2004, serve as my pre-

program datasets and the surveys from 2006 & 2008 serve as my post-program datasets.

The second source of variation from the child’s age which is observed in the dataset. In my

analysis, I consider children 6 years and under as treated by the program and children who

are between the ages of 7 to 12 as the control group. Figure 2.1 presents information on

households reporting whether their children are covered by the child health insurance. Here

we see that 60% of children under 5 are reported as being covered by the program in 2006.

This increases to around 90% reported by 2008. For the 6 year olds, we see that nearly 30%

are being reported as covered by the program16. However, after 6 years of age, no child in

the household is reported as being covered by this program. In order to measure the net gain

in insurance coverage for the treated group, I tally the percentage of children who have any

health insurance. This includes children who are covered by the current program, a student

health insurance program (or any other voluntary heath insurance) or the HCFP program.

From figure 2.2, we see that before 2005, children under 6 had on average 20% coverage.

This 20% comes from privately purchased insurance and the HCFP program. However,

post 2005, coverage increases to on average 85% for the group. This is a 65 percentage

point increase in health insurance coverage for the treated group. For the control group,

children between the ages of 7 and 12, health insurance coverage increases from 40% before

2005 to around 80% after the program is implemented. The increase in coverage for this

group comes from 2 sources - the HCFP program and the student health insurance program

16Since recall period for hospitalizations is around 1 year, households in the survey maybe reporting that
their children were covered by the program even though they are 6 years at the time surveyors come to their
house. As a robustness check I include a specification without 6 year olds in my main regression results to
show that even after removing these children from the analysis, the program still has a large impact on the
target group.
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(Figure 2.3)17. Overall, we see that insurance coverage for the treated group increased by 25

percentage points over control group. My estimation strategy exploits the variation in the

changes of insurance coverage between the groups to measure the impact of the program.

Children belonging to HCFP households pose a problem. Since the program ex-

panded in 2003 and has the same benefits as the CHI it is hard to tease out the differential

impact of the CHI program and HCFP program on these children. Hence, using the en-

tire sample without accounting for this will bias the results. Using information from the

data on whether the household reported or not on having the HCFP maybe problematic.

To identify children belonging the HCFP households, I use household level information on

HCFP coverage and official information on the HCFP program to determine a predicted

probability of a household being covered by HCFP. I then restrict the sample to those chil-

dren who have a less than 50% chance of being part of a household that was covered by the

program and estimate my results (More details on the estimation procedure can be found

at Appendix B)18.

17To control for the increase in students health insurance, I include a dummy for the program in my
controls in my regression equation.

18I also try different specifications in order to control for children belonging to HCFP households. I find
that my coefficients are robust to the choice of how I identify households who maybe covered by the HCFP
program.
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Data & Methodology

I use the Vietnam Household Living Standard Surveys of 2002, 2004, 2006 & 2008

surveys for my analysis. These surveys are multi cluster cross section surveys that are

implemented every 2 years. Each survey consists of extensive information on ethnicity,

information about the house and the area in which the household resides, their knowledge

and access to certain government sponsored development programs collected at the level of

the household. Demographic information, information on health and education are collected

for each individual. In the health domain, the VHLSS contains information on health

insurance status for each individual. Visits to doctors and out of pocket spending on

health are collected for each individual who is reported as being sick in the specific recall

period. These visits are categorized into outpatient and inpatient experiences and the

recall period on outpatient visits and expenditures is all visits up to 4 weeks prior to the

survey. For inpatient visits and expenditures, the recall period is 1 year. Individuals are

specifically asked to recall out of pocket spending on health. The out of pocket expenditures

question does not collect information on different components of care (spending on doctors

or medicines or diagnostics for example). In my analysis, I use the aggregated valued of

spending19. For visits for outpatient and inpatient services, I construct a dummy variable

that takes on a value 1 if individuals report having at least 1 visit for either outpatient

or inpatient visits and 0 otherwise20. For visits to types of health institutions, individuals

who are sick are asked what type of institution they access. In 2002, this information is

collected by individual. From 2004 this information is collected by individual and their

specific illness case. In order to reconcile the information, I construct dummies that take

a value 1 if the individual says they accessed a government or private health center or a

government hospital at least once in the survey and 0 otherwise. For information on health

19All expenditure values are converted to real values with base year 2008. I use the implicit GDP deflator
available at (World Bank Databank) accessed December 2015.

20I also estimate the effect of the program on total number of visits and total out of pocket expenditures
for outpatient and inpatient visits and find that the results have the same sign as the models that use the
outcome measures that I have presented in the main results. The results of using log expenditures also
support the analysis I have presented.
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outcomes, I use 2 measures - the total number of days an individual was bed ridden due

to illness and the total number of days individuals lost due to illness over the last 4 weeks.

This information is only available in the surveys after the 2002 VHLSS which restricts my

pre-program sample to those who were interviewed in 2004.

Table 2.1 presents the summary statistics of the sample. The means of the co-

variates for the treatment and control groups look very similar to each other in the pre

program period. The only major difference in the means is the age of the child, which is to

be expected because of the nature of the construction of the treatment and control groups.

Table 2.2 & 2.3 presents the summary statistics for the main outcome variables.

In Table 2.2, prior to the program, 20% of the children between the ages of 0 to 6 report

visiting the doctor for an outpatient visits at least once in the year and 5% of children are

admitted in the hospitals (Inpatient) for at least 1 night. Families spend around 52,870

DNG ($3.33) on outpatient (OP) and 68,860 DNG ($4.34) on inpatient (IP) for these

children per visit21. The total health expenditures on each child in the treated group is

around 135,110 DNG ($8.53). For the older age group (7 to 12), in the pre-program period,

the probability of having any outpatient visits is around 13% and the probability of being

admitted for an overnight stay in the hospital (inpatient) is around 3%. Expenditures on

the older age group are 32,810 DNG ($2.07) for outpatient visits, 42,430 DNG ($2.67) for

inpatient visits and 83,590 DNG ($5.43) for all visits in the year. The simple difference in

difference (DID) of the means suggests that the program increases the probability of visiting

the doctor (outpatient, inpatient and total visits), per visit expenditures on outpatient (OP)

services and total health spending of the treated group by more than the control group.

Only inpatient expenditures per visit are decreasing. In Table 2.3, we see that 7% of the

treated group visited a government health center, 10% a private health center and 9 % a

government hospital. In the control group, 4% visit government health centers, 7% private

facilities and 6% government hospitals. After the program is implemented, one sees that

21On average, $1 = 15,838.01 DNG. This exchange rate is the simple average of the exchange rates between
2002 and 2008. (USForEx) accessed December 2015
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increase in visits to government health centers exceeds the increase in visits to other health

facilities for the treated group. This is also confirmed by the difference in difference of the

means. For health outcomes, treated groups report at least 2 days of being bed ridden and

3 days of missed productive days in the pre-program period. Control group children report

approximately 1 day of sickness and 2 days in which they cannot attend school at the same

time. The difference in difference suggest that the number of days an individual is reported

as being bed ridden decreases but number of missed days increases for the treated group

over the control group after the program is implemented.

Estimation Strategy

For the estimating equation, I estimate a simple difference in difference (DID)

reduced form model. The unit of analysis for this section is the individual. Specifically, I

look at the impact of program on children below the age of 13. The estimating equation is

constructed as follows -

Yit = β0 + β1 ∗ Tit + β2 ∗ Post05t + β3 ∗ Tit ∗ Post05t + βk4 ∗Xk
it + εit (2.1)

In this equation, i represents the individual and t represents the survey year. Tit

is the treatment indicator which takes the value 1 if the child is less than or equal to 6

years of age and 0 otherwise. The variable Post05t is a dummy variable that takes a value

1, if the individual is captured in a dataset post 2005. The coefficient of interest for the

first part of the analysis is β3 which measures the difference in difference estimate between

the groups. The identifying assumption for the model is that changes in the treated group

relative to the control group are driven by changes in the insurance status of the treated

group after controlling for the HCFP and the student health insurance program. In order

to measure the program’s impact on health care access, the outcome variables are classified

into usage (utilization) and expenditures (Table 2.4), health outcomes (Table 2.5) and its
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impact on referral services (Table 2.6). For it’s impact on usage and expenditures, I use

information on whether the child had any outpatient (OP) visits (0/1), if the child had any

inpatient (IP) visits (0/1), the total number of Health (OP or IP) visits for the child, OP

expenditures per visit (in ’000 DNG), IP expenditures per visit (in ’000 DNG) and total

health expenditures per child (in ’000 DNG) 22. For the program’s impact on health - I use

data collected on the number of days the individual who was sick was bed ridden and the

number of days they missed school or an opportunity to do productive work as an outcome

measure. Finally for the impact on referral services, I use the outcomes - whether the child

has had at least 1 visit to a government health center (0/1), whether the child has had at

least 1 visit to a private health center (0/1) and whether the child has had at least 1 visit to

a government hospital (0/1). All regressions where the outcomes are measured as dummies

are run as probits and their marginal effects are reported in all the results. The rest of the

outcomes are run as ordinary least squares. Controls include gender of the child, a dummy

for student health insurance, age and education of the parents, gender of the head of the

household, the ethnicity of the household, whether or not it is an urban household, province

level fixed effects and survey fixed effects. All regressions are clustered for at the level of

the province 23.

22OPExpenditureperV ist = TotalOPexp
TotalOPvisits

; IPExpenditureperV ist = TotalIPexp
TotalIPvisits

; TotalHealthExp =
TotalOPexp + TotalIPexp

23There are 64 provinces in Vietnam.
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Results

Table 2.4, 2.5 & 2.6 presents the results of this section. Rows in the table represent

the various outcome variables and each cell represents the coefficient β3 from Equation 2.1.

Column 1, represents the simple difference in difference estimate when there are no controls

in the regression. Column 2, has the full set of controls. Column 3, excludes all children

whose households have a 50% or more predicted probability of being from a HCFP house-

hold. The last column provides estimates on program impact for households not covered

by the HCFP program. As one can see from the tables, between columns 1 & 2 adding

controls increase the size of the coefficients. Between columns 2 and 3, once we account for

children who are covered for the HCFP program, we see coefficients increasing24.

Impact on Health Care Utlization

From table 2.4, we see that the program increases visits to doctors for children who

are covered by more than the control group. The program increases outpatient visits (Table

2.4: I) by 8.6 percentage points. This represents a 64% increase over the control group’s

mean value of a visit for outpatient services. Inpatient visits increase by 0.6 percentage

points (Table 2.4: II), a 18.75% increase over the mean and total Health visits increase by

82 % over the control group mean. Total health visits for children in the treated group

increase by 0.186 (Table 2.4: III), which represents a doubling of the number of visits over

the control group. These empirical results on health care access are in line with [108],

[106] and [111]. [140] & [49] show similar effects of increases in private health insurance for

children and non poor households in Vietnam prior to the year 2000. In line with intuition

from the conceptual model, the empirical results suggest that child health insurance program

was an effective price subsidy. It seems having health insurance increases the demand for

24This further emphasizes the importance of controlling for the HCFP households that was not directly
controlled for in the [111] paper.
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health services25. This holds true even after accounting for other health insurance programs

that may have been in play during the same time period.

Impact on Health Expenditures

Table 2.4 also provides information on the program’s impact on expenditures. Out

of pocket expenditures on outpatient services per visit increases by 24,559 DNG ($1.55,

Table 2.4: IV). This is a 74.84% increase over the control group’s expenditures in the

pre-period. Inpatient expenditures per visit decrease by 2,227 DNG (Table 2.4: V) but the

change is not statistically significant. Finally, we can also see that total health expenditures

for all visits is increasing by 30,774 DNG ($1.94) which represents an increase of 36.8 % over

the control group’s mean total health expenditures. [111] establishes that the program was

ineffective in protecting households from health spending and [108] suggest that the program

was effective in this regards26. The results from my study and in line with [106] suggest

that the program is not effective in financial protection against out of pocket spending. The

increases in total health expenditure are being driven by the increases in spending related

to outpatient services 27.

Impact on Health

Table 2.5 presents the results on the program’s impact on health outcomes. The

number of individuals in the sample reduces between Table 2.4 and 2.5 because data on

health outcomes are not available in the 2002 data and hence this part of the analysis has

only 1 pre program year. The results from Table 2.5 shows that there is evidence that

children covered by the program have fewer ’sick’ days in comparison to the control group

but more ’missed’ days. This can be interpreted as children falling less ill from major

25Since the program is implemented in a resource poor context, at this stage it is hard to tease out whether
this is driven by moral hazard or a ’pent up’ demand effect. This demand for health services is not affected
driven by adverse selection of sick children vs. non sick children since coverage is universal for the relevant
age group.

26[140] establish that private health insurance for children before 2000, reduces out of pocket spending on
them.

27[139] suggest that non-hospital costs tend to drive health expenditures in Vietnam.
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illnesses that keep them bed ridden but are more likely to miss productive days, indicating

that parents might be treating illnesses more frequently when they have health insurance.

[108] show that between the years 2004 and 2006, this program helped reduce the number of

sick days for target children. [106] shows that there is some correlation between a reduction

in infant mortality rate and the introduction of this health insurance program. However

the results from this section need to be interpreted as suggestive as we cannot reject the

implication that the coefficients are statistically different from zero.

Impact on Referral Services

Table 2.6 presents the results for the program’s impact on referral services. Since

the program covers visits to the government managed health institutions, we would expect

to see an increase in the demand for the same. In the analysis, we see that treated children

are more likely to visit health centers in their areas. This increase is a 4.6 percentage

point increase (Table 2.6: I), which represents a doubling over the control group. Visits to

government hospitals increase by 2.3 percentage point (Table 2.6: II), an increase by 37%

over the control group mean. This provides evidence that the program’s price subsidy does

increase visits at government institutions. The results also indicate that visits to private

health services increase (Table 2.6: III) by 1.7 percentage point, which represents a 25%

increase over the control group. [106] also finds that visits to all health institutions increase.

Robustness Checks

In order to check the robustness of the coefficients, I run a variety of robustness

checks on the individual outcomes measure. The results are presented in Figures 2.4 to

2.14. What is striking is the fact that in most of the figures we see that the coefficients and

their standard errors fluctuate around a small bandwidth. In order to explain the results,

I illustrate here the robustness checks I have run in this section. First, I first drop all 6

year olds from the programs (I. Without 6 year olds). This helps to account for households

erroneously reporting that their children are covered by the program at the age of 6 due to
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a problem of age at the time of the survey vis. a. vis the during the recall period for health

visits and spending. Here we see that removing these children tend to increase the size of

the estimates for all the different outcomes. Prior literature [108, 106] includes this group

in their control group however we can see over here, that they tend to bias the estimates

down, thus the true impact of the program cannot be measured. Second, I reduce the

treatment group to all children 10 years or younger (II. 7-10 as Control group). Here we

see that coefficient reduces slightly. However, this can be explained by the spillover effects

of having some past treatment since at least some of the children were treated for at least

1 year between 2006 and 2008. Third, to capture this spill over effect and to test if some

exposure to the program could change the health needs of children, I include a dummy

for children who may have been treated for at least one year but due to their age in the

surveys of 2006 & 2008, are considered as part of the control group (III. Dummy for past

Treated). This includes all children who were 7 in 2006 and between the ages of 7 to 9 in

2008. In the specification, (V.Removing those partially treated) I drop the same children

from the sample and re-estimates the results. This robustness check further emphasizes

that the group that received some treatment in the past tends to downward bias the results

of the program. This could come from the fact that there are spill over effects from the

program that affect the health needs of the group thus leading to an underestimation of the

program’s effects. Fourth, if parents are more likely to take children to the doctor because

there is sibling covered by the program this may result in an inflation in the number of visits

and expenditures. To control for this group, I include a dummy to capture if a child has a

sibling in the household who is covered (VI. Any Siblings Covered). To make sure that there

are no sibling effects that increase spending in the post program period, I interact having

the dummy for having a sibling with the post and treat measures(VII. Any Sibling Covered

with Interaction). Here we see that in both cases, is no consistent pattern of change and the

estimates seem stable in comparison to the results presented in the main section. Finally,

I estimate the regressions with post program data for only 2008 (VIII.Uing 2008 as Post

Data). This helps to capture the changes over a longer time frame rather than looking at
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the mean effects between the 2 program periods. Here we see some evidence of the program

increasing expenditures over time though utilization rates seem to be more stable.
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Discussion and Conclusion

Health insurance theory suggests that, by reducing the prices of access to health

care, health insurance can play a major role in improving health by increasing access to

and affordability of quality health care institutions. In this paper, I set out to answer the

question on the impact of health insurance on individuals who benefit from the same in

Vietnam. The child health insurance program that was implemented in Vietnam in 2005,

was designed to cover all children under 6 years of age with government subsidized health

insurance. Using the quasi experimental framework provided by the timing of the program

and the target age on which the program was focused, I explore the average treatment effect

of health insurance on the treated.

With regards to usage and expenditures - the analysis suggest that the program

increases demand for health services for children who were between the ages of 0 to 6 after

the program was introduced. Outpatient visits increase by 64%, inpatient visits by 18.75%,

total health visits and visits at government health center double, visits to government

hospitals increase by 37% and visits to private health centers increase by 25% over the

control group mean. This part of the analysis supports the theory that health insurance

is an effective price subsidy that increases demand for health services. In the analysis we

see that outpatient expenditures per visit for children who were covered by the program

increases by 75% and total health expenditures by 36.8 %. after the program is implemented.

Part of this increase can be explained by the fact that it is possible that households who

did not access health services for these children prior to having health insurance, now find

it beneficial to take their young children to hospitals because the average out of pocket

spending decreases post the program’s implementation. Once they enter the health system,

they spend more out of pocket on goods that are not covered by the health insurance benefit

package. However, this increase in spending per visit is lower than if they had accessed the

hospital without health insurance. Even though this result might not be in favor of the

financial protection goal of health insurance in developing countries contexts, it is at least
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plausible that having health insurance attracts individuals who may have been forgoing

visits to doctors due to higher average out of pocket spending in absence of the program.

These results too are in line with the literature on impact evaluations of health insurance

in Vietnam.

In 2008, government health insurance programs in Vietnam subsidized only gov-

ernment health institutions. Qualitative information from the literature suggests that in

order to access secondary or tertiary care services at hospitals, referrals are required from

the nearest health center to which the individual is associated with. We see strong evidence

that the there is a doubling in the percentage of people accessing their government health

centers once the program is put into place. We can also see that there is an increase in

those going to government hospitals, but this is only 30%. This suggests that the referral

services instituted by the program are working. However, we also see a concomitant 25%

increase in access to private health centers. This could represent two phenomena - First,

the private health centers and government health centers provide complementary services

in Vietnam. It could be that people are visiting doctors at the government health centers

but are getting additional services such as purchase of medicines at private health centers.

Second, That the 100% increase in government health center visits, leads to over crowding

that sends some people who can afford it to private health centers. The literature seems to

suggest that the former maybe driving the demand for private services [95].

Finally, the program’s impact on health outcomes must be interpreted with some

caution. The coefficients on the interaction terms suggest that the number of sick days

an individual is bed ridden decreases but the number of productive days missed increases.

This indicates to the possibility that the health insurance program protects children against

major illnesses that cause them to be bed ridden due to illness. However, the increase in

reports of productive days missed might indicate that children are more likely to be reported

ill but parents maybe treating symptoms earlier by accessing the health centers more often.

If children suffer less from major illness and are treated more regularly when symptoms

arise, overall health can improve. In this study, I cannot make a strong claim in support
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of this hypothesis but the results maybe indicative of future health benefits to children

covered.

Overall my analysis provides support that the program is an effective price subsidy

that drives up demand for health services. Even though expenditures increase for individu-

als, it is at least plausible that having health insurance attracts individuals who may have

been forgoing visits to doctors due to higher average out of pocket spending in absence of

the program. The results indicate that the program increases inpatient visits but does not

change inpatient expenditures showing that this may be the margin at which the program

is working effectively.
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Figures and Tables

Figure 2.1: Child Health Insurance Take-Up

Figure 2.2: All Groups Insurance Take-up
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Figure 2.3: Control Group Insurance Take-up
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Figure 2.4: Robustness Check: Any Outpatient Visit

Figure 2.5: Robustness Check: Any Inpatient Visit
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Figure 2.6: Robustness Check: Total Health Visits

Figure 2.7: Robustness Check: Outpatient Expenditures per visit (’000 DNG)
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Figure 2.8: Robustness Check: Inpatient Expenditures per visit (’000 DNG)

Figure 2.9: Robustness Check: Total Health Expenditures (’000DNG)
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Figure 2.10: Robustness Check: Days Missed due to Illness

Figure 2.11: Robustness Check: Number of sick Days
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Figure 2.12: Robustness Check: Government Health Center Visit

Figure 2.13: Robustness Check: Government Hospital Visit
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Figure 2.14: Robustness Check: Private Health Center Visit
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Tables

Table 2.1: Summary Statistics: Covariates
Pre Program All Years

Variables Treated Group Control Group

Age of the child 3.33 9.68 6.83
(In Years) (2.00) (1.70) (3.74)
Gender of the child 0.47 0.49 0.48
(female = 1) (0.50) (0.50) (0.50)
Any Health Insurance 0.12 0.20 0.49
(d = 1) (0.32) (0.40) (0.50)
Child Health Insurance 0.00 0.00 0.15
(d = 1) (0.00) (0.00) (0.36)
Student Health Insurance 0.02 0.10 0.21
(d = 1) (0.15) (0.31) (0.41)
Private Health Insurance 0.03 0.11 0.26
(d = 1) (0.17) (0.32) (0.44)
Mother Education 6.51 6.60 6.90
(In Years) (3.63) (3.59) (3.59)
Mother’s Age 39.07 39.24 40.12
(In Years) (15.23) (12.01) (13.98)
Father’s Education 7.25 7.09 7.43
(In Years) (3.64) (3.70) (3.67)
Father’s Age 38.04 38.65 39.37
(In Years) (15.60) (13.40) (15.12)
Gender of Head of Household 0.19 0.17 0.19
(female = 1) (0.39) (0.37) (0.39)
Ethnic Minority 0.14 0.13 0.11
(Minority = 1) (0.34) (0.34) (0.32)
urban 0.21 0.20 0.23
(Urban d = 1) (0.41) (0.40) (0.42)
Observations 15,322 22,098 72,484

Numbers in parentheses are standard deviations for variables. d is a dummy variable.
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Table 2.2: Summary Statistics: Usage and Expenditures Outcomes
Pre Program Post Program Pre Program Post Program

OP Any (d =1/0) OP Exp (’000 DNG)
Treated 0.20 0.46 52.87 103.04

(0.40) (0.50) (238.29) (407.87)
Control 0.13 0.29 32.81 54.71

(0.34) (0.45) (259.04) (279.68)
DID 0.10 28.27

IP Any (d= 1/0) IP Exp (’000 DNG)
Treated 0.05 0.07 68.86 82.15

(0.23) (0.25) (786.43) (1019.74)
Control 0.03 0.04 42.43 57.68

(0.18) (0.19) (517.51) (1186.27)
DID 0.01 -1.95

Health visits (Numbers) Health Exp (’000 DNG)
Treated 0.30 0.64 135.11 214.39

(0.61) (0.76) (904.85) (1208.38)
Control 0.19 0.37 83.59 125.46

(0.47) (0.60) (752.53) (1311.57)
DID 0.16 37.41

Observations 37,420 35,064 37,420 35,064

Treated group are children between ages to 0 to 6 and control group are individuals between 7 to 12 years of age. Numbers in
parentheses are standard deviations for variables. Expenditure figures are to be interpreted as X,000 DNG. Approx. 15838.01
DNG = $1 USD, Other notes - OP - outpatient, IP - Inpatient, d = 1 is a dummy variable that take a value 1 if the name
of the variable is true. DID = Simple Difference in Difference = [post treat - pre treat]-[post control - pre control]

41



Table 2.3: Summary Statistics: Health Services and Health Outcomes
Pre Program Post Program Pre Program Post Program

Government Health Center
(d=1/0)

Private Heath Center (d=1/0)

Treated 0.07 0.22 0.10 0.19
(0.26) (0.41) (0.30) (0.39)

Control 0.04 0.11 0.07 0.12
(0.20) (0.32) (0.25) (0.33)

DID 0.07 0.03

Visit to Govt. Hospital (d=1/0)
Treated 0.09 0.18

(0.29) (0.38)
Control 0.06 0.11

(0.24) (0.31)
DID 0.03

Observations 37,420 35,064 37,420 35,064

Number of days missed Number of sick days
Treated 2.98 3.16 1.66 1.52

(9.60) (8.07)) (9.11) (8.00)
Control 1.91 1.98 0.75 0.69

(5.95) (9.24) (8.35) (8.25)
DID 0.12 -0.08

Observations 7,349 35,064 7,349 35,064

Treated group are children between ages to 0 to 6 and control group are individuals between 7 to 12 years of age. Numbers in
parentheses are standard deviations for variables. Expenditure figures are to be interpreted as X,000 DNG. Approx. 15838.01
DNG = $1 USD, Other notes - OP - outpatient, IP - Inpatient, d = 1 is a dummy variable that take a value 1 if the name
of the variable is true. DID = Simple Difference in Difference = [post treat - pre treat]-[post control - pre control]
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Table 2.4: Results: Utilization and Expenditures
Outcomes Col 1. Col 2. Col 3.

Utilization
I. Any OP Visit 0.055∗∗∗ 0.080∗∗∗ 0.086∗∗∗

d=1/0 (0.008) (0.009) (0.009)
Pseuso R2 0.060 0.114 0.117
Mean Dep Var [0.133] [0.133] [0.133]

II. Any IP Visit 0.006∗∗ 0.007∗∗ 0.006∗∗

d=1/0 (0.003) (0.003) (0.003)
Pseuso R2 0.013 0.024 0.023
Mean Dep Var [0.032] [0.032] [0.032]

III. Total Health Visits 0.152∗∗∗ 0.170∗∗∗ 0.186∗∗∗

(Numbers) (0.011) (0.013) (0.014)
R2 0.064 0.065 0.113
Mean Dep Var [0.187] [0.187] [0.187]

Expenditures
IV. OP Exp per Visit 22.522∗∗∗ 17.964∗∗∗ 24.559∗∗∗

(X,000 DNG) (4.298) (3.848) (4.668)
R2 0.006 0.025 0.023
Mean Dep Var [32.815] [32.815] [32.815]

V. IP Exp per visit -0.477 -2.249 -2.277
(X,000 DNG) (11.104) (8.661) (10.263)
R2 0.000 0.002 0.002
Mean Dep Var [42.434] [42.434] [42.434]

VI. Health Exp 32.853∗∗∗ 23.760∗∗ 30.774∗∗

(X,000 DNG) (11.977) (10.082) (12.719)
R2 0.002 0.006 0.005
Mean Dep Var [83.591] [83.591] [83.591]

Observations 85806 85806 72484

Controls X X
Province FE X X
Without HCFP HH X
Cluster X X X
Regression I & II - marginal effect from Probit Estimations, Regression III, IV, V and VI - Ordinary
Least Squares, Only the coefficient of the interaction term β3 from equation 1 has been presented,
Each cell represents a separate regression. * p<0.05, ** p<0.01, *** p<0.001, All figures in
parentheses are standard errors. Children from HCFP households are those predicted probability
of being HCFP of more than 50%
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Table 2.5: Results: Health Information
Outcomes Col 1. Col 2. Col 3.

I. Number of Days Missed 0.194 0.161 0.088
(Numbers) (0.183) (0.189) (0.227)
R2 0.004 0.014 0.013
Mean Dep Var [1.909] [1.909] [1.909]

II. Number of Sick Days -0.045 -0.132 -0.195
(Number) (0.190) (0.193) (0.236)
R2 0.003 0.007 0.006
Mean Dep Var [0.747] [0.747] [0.747]

Observations 52821 52821 42413

Controls X X
Province FE X X
Without HCFP HH X
Cluster X X X
Regression I & II - marginal effect from Probit Estimations, Regression III, IV, V and VI - Ordinary
Least Squares, Only the coefficient of the interaction term β3 from equation 1 has been presented,
Each cell represents a separate regression. * p<0.05, ** p<0.01, *** p<0.001, All figures in
parentheses are standard errors. Children from HCFP households are those predicted probability
of being HCFP of more than 50%

44



Table 2.6: Results: Referral Services
Outcomes Col 1. Col 2. Col 3.

I. Any visit to Government
Health Center

0.029∗∗∗ 0.046∗∗∗ 0.046∗∗∗

(0.007) (0.006) (0.006)
Pseudo R2 0.066 0.113 0.115
Mean Dep Var [0.041] [0.041] [0.041]

II. Any visit to Govern-
ment Hospital

0.013∗∗∗ 0.019∗∗∗ 0.023∗∗∗

(0.004) (0.005) (0.005)
Pseudo R2 0.022 0.060 0.068
Mean Dep Var [0.062] [0.062] [0.062]

III. Any visit to Private
Health Center

0.011∗∗ 0.014∗∗ 0.017∗∗

d=1/0 (0.006) (0.006) (0.007)
Pseudo R2 0.020 0.139 0.116
Mean Dep Var [0.067] [0.067] [0.067]

Observations 85806 85806 72484

Controls X X
Province FE X X
Without HCFP HH X
Cluster X X X
Regression I & II - marginal effect from Probit Estimations, Regression III, IV, V and VI - Ordinary
Least Squares, Only the coefficient of the interaction term β3 from equation 1 has been presented,
Each cell represents a separate regression. * p<0.05, ** p<0.01, *** p<0.001, All figures in
parentheses are standard errors. Children from HCFP households are those predicted probability
of being HCFP of more than 50%
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Abstract

The last three decades have seen a surge in the number of government subsidized

health insurance programs introduced in developing countries. However little is known

about the indirect impact of these programs on household members who do not directly

benefit from these programs. Using variation introduced by a health insurance program

targeted to children below the age of six in Vietnam, I compare changes in expenditures

between households who receive insurance to those who do not. I find that beneficiary

households increase spending on health and food and reduce expenditures on education.

There are two explanations for the changes. The first is an increase in employment hours for

adults in the households which raises total disposable income. The second is a reallocation

between education and health related expenditures for children who are eligible for insurance

at the expense of children who are not.
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Introduction

Over the last three decades, there has been a tremendous growth in the number

of government sponsored health insurance programs implemented in developing countries.

While some programs focus on providing subsidized health insurance to certain occupational

groups like government employees or small scale industrial workers, others target the poor

and less privileged groups [94]. Most impact evaluations have focused on studying the direct

benefits of having health insurance on an individual’s health, health service utilization and

health spending[139, 140, 137, 59, 13, 138, 108, 122, 119, 15, 111, 106, 3]. The literature on

it’s impact on household expenditures has largely used the lens of the precautionary sav-

ings theory to explain whether or not health insurance can effectively smooth consumption

of the individual[69, 56, 12, 140, 14, 82, 34, 129, 136]. However, in developing countries,

government subsidized health insurance programs targeted to marginalized groups are de-

signed with the dual purpose. On the one hand, it insures these groups against expenditure

shocks that arise from negative health shocks. On the other hand, it is viewed as a safety

net that can help individuals overcome constraints on growth through direct and indirect

(subsidies on various goods) transfers of income[6]. In a recent paper by [98], the author

studies the impact of a universal health insurance program in rural China on household

resource allocation. She finds that the main benefit in having health insurance is it’s use in

maintaining child human capital investments during negative health shocks. In this paper,

I extend the literature on the indirect impact of health insurance on household resource

allocations. I explore the impact of health insurance on family members within a household

who are not eligible for government subsidized health insurance while their children under

six are. More specifically, I study the indirect impact of health insurance on changes in

labor supply and reallocation of household expenditures for members who do not directly

benefit from the child health insurance program in Vietnam.

There are three potential channels through which health insurance can impact fam-

ily members who are not covered –through savings, health or reallocations. First, according
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to the precautionary savings theory, if the subsidy from health insurance is substantial, then

individuals can reallocate their precautionary savings for future health spending towards

greater consumption [92, 69, 14]. This is equivalent to an indirect income effect. Second,

health insurance can affect family members directly through health. If health insurance

improves the health of children in the household, then it is possible that parents respond

by reallocating time spent on child care to time spent on generating labor income. Alter-

natively, if health insurance increases overall health of all family members by improving

the health environment within the household [65], then it is possible that health insurance

will increase productivity and employment time and hence income of the household. Third,

health insurance can impact households through reallocations that are driven by within-

goods complementarities. Re-allocations of expenditures between medical and non medical

consumption goods, for example, will be driven by the cross price elasticity of goods[29].

Finally, reallocations between children in households could be driven by a household’s be-

liefs about the future income transfers they receive from their children. If health insurance

improves health and future productivity for children who are covered, then parents may find

it beneficial to increase expenditure allocations to these children at the expense of ineligible

children [118, 20, 58, 60]. In this paper, I investigate how having health insurance impacts

these margins and provide evidence for the spill over effects of insurance in the household.

One major problem with health insurance evaluations has been the debate on how

much the outcomes analyzed are correlated with differences in unobserved factors between

those who take up insurance and those who do not. The reform I study on Vietnam offers

a useful way to overcome this problem. In 2005, the government in Vietnam re-introduced

a law under which all children under the age of 6 became eligible for insurance through

a child health insurance (CHI) program that was funded entirely by the government of

Vietnam. Prior to 2005, coverage of children in this age group was around 20% and came

from privately purchased health insurance and a program that covered only poor households.

In 2008, households reported that nearly 90% of children in target age group were covered

by CHI. I use the exogenous program timing and specific age of the targeted beneficiaries
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covered by the program to estimate the causal impact of health insurance on households

whose children benefited from the program.

I find some (weak) evidence that households with health insurance increase their

total expenditures and reduce their precautionary savings. In terms of within household

re–allocations, I find that households with health insurance increase their health expendi-

tures by 23.5% and food expenditures by 5%. The increase in expenditures can be explained

in some part by the increase in the total hours spent on employment (3.6%) for all members

in treated households. The increase in the total hours is primarily driven by the number of

hours worked by women (4.4%). There is evidence that the change in employment hours

is driven by changes in health since adults in households covered report at least 1.5 lower

sick days, a decrease of 25% over the mean. The results also indicate that households with

health insurance finance some of the increase in spending by decreasing their spending on

education (9.6%). The reallocation of expenditures between health and education can be

explained in some part by changes in allocations made to children who are covered by the

program at the expense of children who are not covered. In particular, for older children, I

find that households with child health insurance decrease education and health spending by

7.6% and 31.3% over the survey period in comparison to households who were not covered.

The remainder of this paper is organized as follows. Section 3.3 builds a conceptual

model to explain how health insurance can affect household resource allocations. Section

3.4 provides the methodology and section 3.5 provides an overview of the data used in the

analysis. Section 3.6 provides the estimation strategy. Section 3.7 provides the main results

for the paper. Section 3.8 discusses the results from the analysis and concludes.
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Conceptual Model

Even though the health insurance program analyzed in this paper covers children

under six, it is safe to assume that expenditures made on children are determined by adults

at home. Households will allocate consumption across goods such as food, health, education,

other miscellaneous expenditures and savings. While health expenditures can be shared

across all members in the households, educational expenditures will be concentrated on

children and young adults within households. The decision to allocate across members will

be driven by preferences of adults while children will be beneficiaries of the same [46].

Impact on Total Expenditures and Savings

In the two period utility model, health insurance can impact household consump-

tion through precautionary savings. Health insurance can reduce the risk related to unan-

ticipated health expenditures that arises from health shocks, thus reducing the need for

precautionary savings. This will encourage households to reallocate their precautionary

savings towards greater consumption [92]. This is akin to a substitution effect. The theory

also postulates that the larger the price subsidy that comes from health insurance, the larger

will be the allocations towards consumption [14]. Alternatively, health insurance can affect

consumption through an income compensated price effect [77]. In this model, a reduction

in the price of health care leads to an indirect saving on health spending. This is akin to

an indirect income effect. Households with health insurance will thus increase demand for

normal goods and hence their total consumption.

While the effect of health insurance on consumption is straight forward, it’s effect

on precautionary savings is ambiguous. If households completely reallocate their savings

from health insurance into current consumption, precautionary savings in households may

reduce [83]. However, if households allocate only some of the subsidy that comes from

health insurance into current consumption and the rest into future consumption, then pre-

cautionary savings may not decrease [69].
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Impact on Household Income

The household has two sources of income - labor and non-labor income. In my

analysis, I use borrowing as a source of non-labor income and employment hours as an esti-

mate of labor income1. For non labor income, the impact of health insurance is ambiguous.

If health insurance is an effective price subsidy, then total consumption in households can

increase without changing the borrowing position of households. However, if health insur-

ance can effectively mitigate risks associated with health related episodes, then households

can take on more risk associated with borrowing against their futures [133] and hence in-

crease their borrowings. For labor income, child health insurance can impact employment

hours through a direct and indirect health channel. If insurance improves the health of

children in households, then care givers can substitute some time away from child care to-

wards employment generating activities. This would increase labor supply from care givers,

women for example. If the improved health of the child improves the health environment

and consequently the health of other household members, then one would see an overall

increase in the labor supply of the households [46].

Impact on Intra-household Expenditure Groups

At the individual level, health insurance acts as a price subsidy that reduces the

price of health services and increases the quantity demanded of health services2 [45]. How-

ever, its impact on total health expenditures is ambiguous. In Vietnam, private health

spending at the doctor comprises of two components - covered and uncovered expenses.

[139] suggest that non-hospital costs tend to drive health expenditures in Vietnam. Cov-

ered expenses are expenditures on goods for which health insurance benefit packages pay

1My model assumes that changes in health insurance status of children does not impact wages in the labor
market for adults. This means that changes in labor supply are driven through the household production
function. While there is much known in the health economics on the impact of health insurance status
on labor force participation, the approach has remained from the perspective of the individual gaining in
insurance [40] which often tends to be the adult in the household.

2Since the health insurance program subsidizes inpatient and outpatient health care in Vietnam, one
would expect that there would be an increase in demand for both of these goods
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and hence individuals do not have to pay out of pocket. Uncovered expenditures are out

of pocket payments made for certain services of doctors, diagnostics tests and purchase of

drugs that are not covered by health insurance benefits. In Vietnam, covered and uncovered

services are complements in the health care diagnostic and treatment process [95, 108]. It is

at least possible that prior to having health insurance, individuals were forgoing health care

due to high out of pocket spending associated with accessing care [51, 123]. However, once

insurance becomes available, individuals find the reduction in the price substantial and this

increases the quantity demanded of health services. When they visit the doctor, individuals

might have to spend out of pocket for uncovered services, but the average out–of–pocket

spending would be lower than the case without health insurance. In this scenario, out of

pocket spending in combination with the increased demand for health services could in-

crease overall spending on health3 [106, 3]. This result on health spending is in line with

the predictions of precautionary savings theory. Under that theory, if households are more

likely to seek care when they have health insurance, then out of pocket spending on health

may increase [14].

Given that the program of interest covers children under six years, health expen-

ditures made on these family members will be determined by adults in the household. If

having health insurance decreases health expenditures, then the household can allocate

these savings to other domains. However, if health expenditures increase, then households

can allocate expenditures between other goods based on their cross price elasticities [29].

Impact on Human Capital Related Expenditures

Human capital expenditures such as health and educational expenditures on chil-

dren in the household budget can be viewed as investments that impact future income

transfers of households [62]. These transfers are positively associated with the health of

3Qualitative interviews with students from Vietnam revealed that these uncovered expenses are common
place. Individuals expect to pay these additional expenses at the hospitals for care.
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the child. If health insurance improves health of the target children4, parents may find it

beneficial to increase human capital expenditures on these children [65]5.

If the subsidy from health insurance decreases the marginal cost of human capital

investments for covered children relative to uncovered children, then it has potential to cause

re-allocations of household resources [141, 58]. In this situation, if the household is inequality

averse, then they could, (1) Equally reallocate the subsidy from health insurance to all

children within the household or (2) Over invest in the child who did not receive insurance

since they cannot reallocate insurance itself. However, if the household is not inequality

averse and households believe that future income transfers from healthier beneficiaries are

higher than children not covered by health insurance, then they may reduce allocations

to non-beneficiaries in favor of greater spending on beneficiaries6 [5, 62]. Finally, a third

channel that may drive reallocations is health of the uncovered child. Human capital theory

[65] would suggest that if the health of covered children improves and this indirectly improves

the health of uncovered children through an improvement in the health environment, then

parents will spend less on health for the uncovered group.

4Here I assume health insurance is an input in the health production function of the individual.
5It could also be the case that health insurance decreases the shadow price for quality investments [20, 118]

of children, and make it beneficial for parents to increase their human capital allocations.
6Studies have shown that when households face budget constraints, if they perceive a lower return to

human capital investment [5, 62] on certain groups of children (girls, for example) they tend to invest less in
these (girl) children. These differences in the amount invested in (girl) children can be further exacerbated
if household perceive that they will receive lower future income transfers from these children [5]

54



Methodology

Households in my sample are divided into those with at least one child between

the ages of 0 and 6 and those who have children that are not eligible . The former are my

treated households and the latter are my control households. My control households includes

those with children between the ages of 7 and 17. I exclude households with children older

than 177. Figure 3.1 shows the proportion of children between the ages of 0 to 17 being

covered by any type of health insurance that is available in the country. From the data we

can see that health insurance coverage of the age group of 0 to 6 increase from 25% (on

average) between 2002 and 2004 to close to 90% by 2008. For the older group, insurance

coverage increase from about 40% in 2002 to around 75% in 2008. As mentioned before, the

non-zero coverage for the children under six prior to 2005 comes from the HCFP program

and privately purchased health insurance. The insurance coverage of the older cohort comes

from two sources – a student health insurance program and the HCFP program. Overall the

probability of health insurance coverage increased by 30 percentage points for the younger

cohort over the older cohort. In this analysis I exploit the change in the insurance status

for this group to investigate its impact on household expenditures and redistribution of

resources8.

Because poor households became eligible for HCFP insurance in 2003, children

who belong to HCFP eligible households would have not experienced a net gain in their

health insurance coverage post 2005 9. To control for the experience of these children

and hence their households, I first estimate the relationship between being covered by the

HCFP program and the covariates that are used in the final regression10. To include all

households who are covered, I create a variable called HCFP that captures whether the

7This is built on the premise that older households may have different needs, may face difference labor
market opportunities and hence a different development pathway than households with younger children [46]

8[3, 108, 111] show that there are direct benefits of the program on the child beneficiaries. In the appendix
section, I replicate the same results for my sample and show the impact of the program

9The literature indicates that the HCFP program led to an increase in utilization of health service
[87, 140, 136, 137, 138, 54], but the literature is inconclusive on its effects on financial protection [136, 54, 138]

10The HCFP is an umbrella program that merged insurance programs for the poor into a single program.
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household targeted was covered by a health insurance program for the poor, had access

to a free health certificate and from 2004, if the household reported it was covered by the

HCFP. Using the identification methodology developed by [3] for HCFP households, I also

include ethnic minorities that lived in the provinces of Thai Nguyen, Cao Bang, Bac Kan,

Lao Kai, Ha Giang, Son La, Lai Chau and households that belong to the Decision 135

provinces where more than 70% of the communes were covered by federal funding by the

Government of Vietnam. Using a probit estimation, I determine a predicted probability of

being a HCFP household. In the main results, I exclude households who have a greater than

70% predicted probability of being covered by the HCFP program to study the program’s

impacts (See Appendix B for more details on the estimation procedure.)11.

11In In Table ?? & Table ??, I present robustness checks where I vary the cut off from 70% to 50% and
show the most of the results hold even when the criteria gets weaker. I also provide falsification tests on the
program’s impact by looking only at HCFP households where there was no net gain in insurance (Table ??
and Table ??). I compare the results with alternative criteria that may determine HCFP coverage –I drop
all households where the highest educated male has no education since their households are more likely to
be poor are hence more likely to be covered by the program. I also remove households where the highest
educated males and females have no education. Finally, I drop households where there is no educated male,
belong to an ethnic minority and households that belong to provinces where there was maximum coverage
for other poverty related programs. In almost all the cases, I find that my criteria for choosing the non
HCFP is robust and my estimated coefficients are stable.(These results are available on request)
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Data

The Vietnam Household Living Standard Survey (VHLSS) is a biennial, nationally

representative, multi stage multi cluster survey. The VHLSS is collected by the Vietnam

Statistical Organization and is available for purchase. For this study I use the VHLSS 2002,

2004, 2006 & 2008 surveys. Each survey consists of information on the socio demographic

positions of all family members in households. This includes information on education,

health, income, employment and health insurance status of individuals. Information about

the type of house, the area in which the individual resides, access to public services, property

ownership, knowledge and access to certain government sponsored development programs,

and ethnicity are collected for the household as a whole. In 2008, expenditure informa-

tion was collected from 25% of the total households interviewed. I restrict my sample to

households for which expenditure information is available12.

Expenditure information is available at the level of individual and the household.

Health and educational expenditures are collected at the level of the individual and all

other expenditures are collected for the household as a whole. Recall period for health

expenditures is one year for inpatient visits and four weeks for outpatient visits. For food

expenditures, information is collected with a recall of one month for a break up of various

food items and total annual food expenditures are calculated. All other expenditures are

collected based on an annual recall. In this analysis, I aggregate all annual expenditures

up to the level of the household13. Based on the survey classification, I divide household

expenditures into health, education, food and other expenditures14. The surveys have

information on current year savings and new loans taken by the households over the survey

12I replicate some of the results from [3] on child health usage and expenditures with the sample of
households with expenditure information, I find that the child level results are the same sign and maintain
the same significance as [3]. This makes it safe to assume that the results in this section are not sensitive to
the choice of the sample. (Results available on request)

13To ensure that the recall period of 4 weeks for the outpatient expenditures is not affecting the outcomes
of health spending and total spending, I reconfigure all the outcomes to reflect spending per month. When
I re run all the major regressions, I find that main results hold. These results are available on request.

14Other expenditures consist of miscellaneous expenditures on maintenance of durable goods, expenditures
on social functions and expenditures on household goods that are not related to food, education or health
expenditures
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year15. I aggregate health and educational expenditure by the age cohort of children within

the household to investigate the impact of health insurance on human capital expenditures

allocations16. In the analysis, based on the information available, the total budget of the

household can be represented as,

Net Income17 +Borrowing = Total Expenditures+ Savings (3.1)

TotalExpenditures18 = Health+ Food+ Education+Other(Expenditures) (3.2)

Table 3.1 provides the summary statistics of the covariates used in the household

analysis. The households which are affected by the program have at least one child who is

covered the program. Households not covered by the program have at least one children

in the older age group. In the pre-program period, households with children between 0

and 6 are younger, larger, more likely to be headed by females, have a lower education

level and are more likely to belong to an ethnic minority group. Table 3.2 summarizes

expenditure outcomes in the analysis and Table 3.3 summarizes income related outcomes.

From Table 3.2, we see that the average annual total expenditures is 34,447,080 DNG

($2175) for the treated households and 35,932,340 DNG ($2269) for the control households19.

In the pre-program period for the treated household group, food and other expenditures

account for 94% of the total expenditures. Health expenditures account for 3.2% and

education around 2.8% of total expenditures. Savings accounts for 1.5% of all (total +

15I collate information on savings and loans taken in the last 12 months. Hence they do not represent a
stock, but rather a flow component of the household budget

16All expenditure related data including savings and loans, have been converted into
real values using the implicit GDP deflator available from the World Bank Databank -
http://data.worldbank.org/indicator/NY.GDP.DEFL.KD.ZG.

17Net Income = Income - Repayment of Previous Period Loans. Analyzing this information will be part
of future work.

18The average total expenditure per capita from the VHLSS is comparable to the estimates from the
World Bank.

19I assume on average, $1 = 15,838.01 DNG. This exchange rate is the simple average of the exchange rates
between 2002 and 2008. http://www.usforex.com/forex-tools/historical-rate-tools/yearly-average-rates
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savings) spending in the household budget. In the households that did not benefit from

the program, expenditures on food and other goods account for around 91.7% of the total

expenditures. Health expenditures make up 2.7% and education expenditures around 5.6%

of total expenditures. Savings account for 2.4 % of all spending in the control households.

The simple difference in means across groups reveals that the spending in all domains

except education and savings are increasing for households that benefited from the program

in comparison to those who did not. Table 3.2 summarizes expenditures made on children

by age. The difference between the pre and post program mean spending values indicate

the educational and health related spending on younger children is increasing by 86,128

DNG ($5.43) and 1,216,797 DNG ($3) over the educational and health spending for older

children in the households.

Table 3.3 summarizes information on income related measures. For employment

related information, the aggregate hours worked per day for males and females above 17

years of age is around 8.5 hours. The mean values are slightly higher for the treatment

households over the control households. Females above 17 years spent more time on house-

work in treated households. This is to be expected because they have to allocate more

time to care giving for younger children. Overall, all members work around 18.4 hours

in treatment households and 18.6 hours for control households in the pre-period20. New

loans taken account for 5.3% of the total net income for all households in the pre treatment

period. The table also collates information on the cumulative total sick days for members

above 17 years21. Households in the treated group are reporting more sickness than the

control group in the pre-period. The simple difference in difference estimates reveals that

employment hours and loans taken are increasing and the total number of sick days for

adults are decreasing in households with CHI.

20Work hours for all members includes total hours worked by children and adults.
21Total sick days for children and adults are available from the 2004 surveys only. This explains why the

sample size differs for these outcomes.
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Estimation Strategy

The basic estimating equation for the analysis is as follows.

Yht = β0 + β1 ∗ Tht + β2 ∗ Post05t + β3 ∗ Tht ∗ Post05t + βk4 ∗Xk
ht + εit (3.3)

Where, h –represents all households, and t the survey period. The treated house-

holds (Tht), have at least one child between the ages of 0 and 6. The second source of

variation comes from the post 05 dummy, which takes a value equal to one if the household

is identified in a survey post 2005. The identifying assumption is that post 2005, once

I control for observables, any changes experienced by the treated households relative to

non-treated households is from receiving child health insurance. The coefficient of interest

β3 can be interpreted as the difference between the changes in the outcome measures for

households who benefited from the program in relation to households who do not.

There are several categories of outcome variables. First, the expenditure outcomes

are expenditures on food, other, education, health, total expenditures and savings. Second,

income related outcomes are new loans taken by households, aggregate employment hours

and housework hours of all members and males & females above 17 years of age. Third, to

identify changes in allocations of health and educational expenditures between 0 to 6 year

olds and 7 to 17 year olds, I use expenditures on these goods by age cohort. To provide

some evidence of the health channel working due to health insurance, my analysis includes

the total sick days of all adults in the household as an outcome variable. Controls include

age, education, gender and ethnicity of the head of the household, location of the household,

province level fixed effects and household size22. All specifications are clustered at the level

of the province.

22In order to rule out the channel of household composition, I run all the regressions using number of
children who are 0 to 6 years, number of children who are 7 to 17 years, number of adults between 17
and 60 years and number of older members as controls instead of household size. I find that the results,
especially those which show reallocations between younger and older children are robust to adding the
controls. (Results can be provided on request)

60



Results

Table 3.4 provides the results of the impact of health insurance on the house-

hold expenditures, Table 3.5 on income related measures and Table 3.6 on expenditure

allocations on children in the household. The rows in the tables represent outcomes from

the specifications and each cell represents the coefficient of interest β3 from Equation 3.3.

Column 1 in both tables represents the simple regression with no controls, column 2 are

regression specifications that include all controls. Column 3 excludes HCFP households.

As per the intuition of precautionary savings theory, in Table 3.4 we see that

households who received health insurance increase their total expenditures. Even though

the values are not significant, this is consistent with [69, 56, 12, 140, 14, 82, 34] who have

shown evidence that individuals with health insurance increase their consumption. The

increase in total expenditures can be driven either by changes to income, re –allocations

or a reduction in precautionary savings. The data shows some evidence that precautionary

savings is decreasing. The signs on the results are similar to [69, 56] but the results are

not statistically significant. In this analysis, rather than the precautionary savings channel,

it would seem that the income and re –allocation channels are driving the increases in

expenditures.

Impact on Household Employment and Non-Labor Income

As discussed in the theoretical section, the increase in total expenditures may be

driven by two sources of income - an increase in labor income and/or an increase in non-

labor income. The conceptual model argues that health insurance can impact income either

by improving the health of children and adults or through reduction of health expenditure

related risk. If the health of young children or adults improve, then adults can reallocate

time spent on child care towards activities that generate labor income. The risk channel

allows households to take on more risk of borrowing (non labor income) by reducing the risk

associated with health spending on unforeseen health shocks. Table 3.5 provides detailed
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regression results for outcome measures related to income. The employment results suggest

that having health insurance adds an additional 40.38 minutes (0.673 hours) to treated

households, a 3.6% increase. A little more than half of the household level effects is driven

by changes in the labor market outcomes of adult females. These traditional care givers

increase hours worked by 4.4% (0.352 hours) over working female members from control

households. The results also indicate an increase in the housework for all members by 3.6%

(0.197 hours). Women take on a larger portion of the housework, increasing their house work

hours by 2.9% while there is no change in housework hours from males. The results indicate

the health insurance increases labor supply of women from households23. The increase in

employment hours is supported by some evidence of a health channel in households. In

Table 3.5, we see that adults with children with health insurance are reporting about 1.5

less sick days than control households, a 25% decrease over the control group’s mean sick

days. Overall the results indicate that labor supply of women is more likely to be impacted

by the child health insurance program. Either by reducing the time spent on child care or

through a reduction in time spent on taking care of one’s own health, the health insurance

program allows women in households to work more, both at home and outside. In terms

of non-labor income, the increase in borrowing may indicate that health insurance allows

households to take on more risk associated with borrowing against their future. The results

suggest that borrowing is increasing but this result is not statistically significant.

Impact on Household Expenditures

The estimates from Table 3.4 suggests that for households with children between

0 to 6, health expenditures increase by 236,357 DNG ($14.92), or a 23.4 % increase in

23In table C.1 in appendix, I provide some preliminary results on the substitution effects of labor between
children aged 7 and 17 with older members of the households. There is some evidence that children between
7 and 17 have lesser sick days (not statistically significant). Girls between 7 and 17, increase work and
housework by 11.6% and 5.8% respectively. Boys in this age group, do not see a change in their labor supply
profiles, though the results are indicative that they work more.
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spending compared to the control group mean24. The increase in health expenditures is

most likely to be financed through greater income or through re-allocations within the

household budget. As discussed in the conceptual model, for goods that are complements,

expenditures will increase and for goods that are substitutes, expenditures will decrease.

The results show that expenditure on health and food are complements in the household

budgets whereas expenditure on education is not. Expenditure on food is increasing by

505,816 DNG ($31.93, 4%) and expenditure on education is decreasing by 192,238 DNG

($12.14, 9.6%) for the treated households over the control households. Results suggest that

other expenditures are complements but the outcomes are not statistically significant.

Impact on Child Related Expenditures

Another source of reallocations come from changes in expenditure allocations be-

tween children in the household. From Table 3.6, we see that expenditures on education

and health for children below the ages of six increase by 126,403 DNG ($7.98) and 90,570

DNG ($5.71) respectively. Education and health expenditures on older children in house-

holds covered by the child health insurance reduces by 95,765 DNG ($6.04) & 54,086 DNG

($3.41), a 7.1% and 32.7% reduction as compared to the control group. While it is possible

that some of the reduction in health expenditures for older children could be driven by a

health channel, this cannot explain why households are allocating less towards their edu-

cation25. The reallocations towards the younger children instead indicate that households

believe that future income transfers from younger beneficiaries will be greater than older

non–beneficiaries in the household [65]. This is in line with [62] and others who find that

certain groups of children in resource constrained households benefit at the expense of the

others.

24This is supported by results from child analysis that reveals that total health expenditures, driven by
out of pocket spending on outpatient visits for children covered has been increasing. in [3], the author shows
that total health expenditures is increasing for the entire sample.

25From Table C.1 in the appendix C, there seems to be no evidence that the reduces the number of days
a child who is treated is reported as sick. For older children in treated households, even though the results
are not statistically significant, it would seem that total sick days and missed days due to illness are lower
than in control households.
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Robustness Checks

In this section I discuss results from alternate specifications that test the sensitivity

of choices made on the variables of interest and the sample of interest. To start with, figures

3.2 to 3.7 collate these robustness checks for total health spending, food spending, total

education spending, employment hours for adult females in the household and health and

educational expenditures by cohort. In each of the graphs, the estimate coefficient β3 from

Equation 3.3 with it’s 95% confidence intervals is presented for each individual robustness

check. The data point on the graph called ’original’, provides the estimate from column 3

in tables 4, 5 & 6. The rest of the points are robustness checks on the estimated coefficient.

First, in the order to estimate the extensive margin at which the program has an impact,

I estimate the robustness check –Additional Yr. In this specification, the total number of

children under the age of seven is used as the treatment indicator for households. Hence

coefficients from these regressions are to be interpreted as the change in the outcome of the

treated group over the control group for every additional child treated in the household.

From the graphs we see that the coefficients are slightly smaller than the original values,

but maintain both signs and significance levels. The smaller values are to be expected

since households have on average around 1.3 children who are covered by the program.

Second, even though the program only covers children under the age of six, households in

the survey report their children aged six were covered by the program. In this analysis, I

assume that all children six and under are covered. In order to test the sensitivity of the

analysis to this assumption, I run the robustness test –w/o 6 yrs. The main problem with

six year olds being reported as covered comes from the length of the recall period on health

expenditures and visits (which is annual) vis. a. vis the survey timing. In order to remove

the effect of this reporting issue, the second robustness check removes households with six

year olds. Overall, from the figures one sees that the coefficients have the same sign and

the values are similar to the original equations. Only the coefficient on health expenditures

for the 0 to 6 year olds becomes smaller but overall health expenditures remains about the
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same as the original specifications. Third, from Figure 1 it is clear that only 40% of the

households were aware of the program in 2006. Even if there was full compliance, it would be

hard to argue that households had enough time to change their spending and employment

behavior. In the robustness check –Longterm Effects, I estimate the program’s impacts

using only 2008 data. As per intuition, we find that the absolute value of the magnitudes of

all expenditures increase, showing that over the long term effects the program has a greater

impact on resource allocations. Using the age of the child to determine if a household is

treated or not poses a problem when the households have children between the ages of

seven to nine. It is possible seven year olds in 2006 may have received some treatment in

2005. Seven to nine year olds in 2008, were 4-6 years in 2005 and may have received some

treatment between 2005 and 2008. Households with children in these age groups may be on

a different development pathway having received CHI in the past. Hence, to account for the

impact of past treatment, I set up two robustness checks –Past Treated and Without Past

Treated. For the former, I interact a dummy for having any children between seven to nine

in 2008 and nine years in 2006 with the post dummy in past treatment. For the latter, I drop

households with these children. This provides me a control group which never received the

program. In the former case, the estimated coefficient of β3 remains unchanged but in the

latter case, the absolute value of all coefficients increase. This indicates the possibility that

the program does impact households with some past treatment. It also provides evidence

that the estimates presented in the main regression tables are if at all, smaller than the true

estimates26.

Since the oldest child in the households were up to 17 years, one concern for the

readers could be that this choice was arbitrary. If households with children who older spend

less on human capital since children can fend for themselves in the labor market, then the

results from the main specifications could over state the impact of the program. To show

that my results are not sensitive to this choice, I reduce the number of control households

to those with children up to a maximum of 15 years, 14 years and up to 12 years and

26Detailed regression results in table format for the robustness checks can be provided on request.
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reestimate the health and education expenditures by cohort outcomes. The results of these

regressions are presented in Table ??. Here we see that as the age of the oldest child in the

household becomes smaller, coefficients increase in magnitude.

Finally, to make sure that the results were not sensitive to the choice of the cutoff

for the HCFP household, I change the cutoff from 70% to 50% using a 5% interval. Results

for all variables are robust up to a cut off of 50% (see Table ?? and Table ??). I also

run falsification tests, i.e, I run the same regressions on households which I identify as

HCFP households using the same cutoff as above. I find that all outcomes except the

health expenditures for children less than 6 years are either not significant or have the

opposite sign (see Table ?? and Table ??). Hence it is safe to conclude that having the CHI

program in particular impacts households allocations but the HCFP program does not. I

also compared these results to alternative criteria to proxy for the program 27. I find that

the results from the main specifications lie between the smallest values and largest values

that we get using the above criteria28.

27Since the program covered only poor households I dropped households where highest educated males
had no education, dropped households where both highest educated male and female had no education and
dropped households that belong to ethnic minorities, living in specific regions which received full coverage
along with households where the highest educated male has no education.

28Detailed results can be provided on request.
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Discussion & Conclusions

In developing countries, government subsidized health insurance is implemented

with the goals of increasing access, reducing out of pocket spending during health visits

and providing financial protection to households against catastrophic health expenditures

that arise from major health shocks. However, there is little known about how insurance

programs targeted to certain beneficiaries impact family members who are not covered.

This paper analyzes the impact of one such program, a child health insurance program

targeted to children under the ages of six, in Vietnam.

In the household analysis, I find evidence that in households who have at least

one child who is covered by the health insurance program, total expenditures increase

and precautionary savings decrease but this is not statistically significant. An increase in

expenditures is facilitated by an increase in the labor hours of households. Total employment

hours increases by 3.7%. The changes in employment in the households is entirely driven

by increases in labor hours of women. Women work 4.4% more in treated households than

control households after the program is introduced. The changes to hours worked could

be either driven by an improvement in the health of young children, which frees up time

of women in households or through an improvement in health of all adults. In this paper,

I provide some suggestive evidence of these mechanisms at play in households. Another

explanation on the increase in expenditures could come from the increase in new loans taken

by households covered with health insurance. The borrowing channel may be facilitated by

the reduction in expenditure risks associated with health episodes which allows households

to take on other expenditure risks associated with borrowing against their future. The

results show borrowings increase, but the results are not statistically significant.

In terms of intra-household allocations, the new income is allocated towards health

and food expenditures. These expenditures increase by 23% and 4% for the treated house-

holds over the control households. Households reduce expenditures on education by 9.6%

after they receive health insurance. These results are consistent with a model where house-
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holds consider food related goods as complements and education related goods as substitutes

to health goods. The increase and decrease in total health and total education expenditures,

are driven by changes in expenditure allocations between various age cohorts of children

in the household. The empirical evidence provided in the paper suggests that households

allocate more human capital expenditures in favor of children who benefit from the pro-

gram. Older siblings see a reduction in their educational and health expenditures when

their younger siblings have health insurance. This is a 7.6% and 34% reduction the ed-

ucational and health expenditures in comparison to a similar cohort from households not

covered by the program. Even if the improvement in health of older children can explain

the reduction in health expenditures, it cannot explain the reduction in education expendi-

tures. Another explanation could be that households believe that health insurance makes

substantial improvements to health of the younger children in comparison to older chil-

dren. If, for example, households believe that health insurance will directly impact future

income transfers they receive from their healthier children, then they will find it beneficial

to redirect human capital expenditures towards younger cohorts.

The analysis above presents a challenge on concluding if having any health insur-

ance in a household is beneficial to family members who are not covered. Health insurance

programs can be beneficial if it increases consumption and employment hours, especially

of women living in resource poor contexts like Vietnam. If health insurance, as the results

suggest, effectively increases food and health expenditures then there maybe long term

developmental benefits to having health insurance. However, re-allocations away from ed-

ucational investments, especially for older children, could lead to detrimental impacts in

the long term. In this case, the net developmental benefit for family members not covered

by health insurance may be non positive. For individuals who are covered,I present strong

evidence of re-allocation of expenditures towards greater spending on their human capital

development. With greater investments, these children may see an increase in their future

productivity and hence future incomes. Analyzing whether these effects sustain themselves

in the long run will be part of future work.
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Figure 3.1: Any Health Insurance Take-Up: Ages 0 to 17
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Figure 3.2: Robustness Check: Health Expenditures (’000 DNG)

69



489.356

645.456

506.312 507.801
450.390

505.816

0.00
100.00
200.00
300.00
400.00
500.00
600.00
700.00
800.00
900.00

1000.00

E
st

im
at

ed
 C

oe
ffi

ci
en

t

or
igi

na
l

Add
itio

na
l Y

r

w/o
 6

 yr
s

Lo
ng

te
rm

 E
ffe

cts

Pas
t T

re
at

ed

W
ith

ou
t P

as
t T

re
at

ed 6

Robustness Check

Robusntess Check(Real Food Exp (’000DNG))

Figure 3.3: Robustness Check: Food Expenditures (’000 DNG)
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Figure 3.4: Robustness Check: Education Expenditures (’000 DNG)

70



0.311

0.414
0.354

0.409

0.228

0.352

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

E
st

im
at

ed
 C

oe
ffi

ci
en

t (
’0

00
D

N
G

)

or
igi

na
l

Add
itio

na
l Y

r

w/o
 6

 yr
s

Lo
ng

te
rm

 E
ffe

cts

Pas
t T

re
at

ed

W
ith

ou
t P

as
t T

re
at

ed 6

Robustness Check

Total Employment Hours (All Female Adults)

Figure 3.5: Robustness Check: Employment Hours per day; Female
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Figure 3.6: Robustness Check: Education Expenditures (<=6 Years, ’000 DNG)
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Figure 3.7: Robustness Check: Education Expenditures (>6 Years, ’000 DNG)
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Figure 3.8: Robustness Check: Health Expenditures (<=6 Years, ’000 DNG)
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Figure 3.9: Robustness Check: Health Expenditures (>6 Years, ’000 DNG)
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Tables

Table 3.1: Summary Statistics: Covariates
Variable Treated HH Control HH All

Number of New Born 0.153 0.000 0.0654
(Number) (0.366) (0) (0.251)
Number of 1 year olds 0.166 0.000 0.071
(Number) (0.379) (0) (0261)
Number of children between 0 to 6 1.28 0.000 0.550
(Number) (0.528) (0) (0.723)
Number of children between 7 to 9 0.335 0.332 0.333
(Number) (0.522) (0.534) (0.529)
Number of children 7 to 17 years 0.959 1.860 1.474
(Number) (1.052) (0.869) (1.051)
Female Head of Household 0.206 0.214 0.211
(*100%) (0.405) (0.410) (0.408)
Education Level of the Household
Head

6.810 7.336 7.110

(Years) (3.627) (3.469) (3.547)
Ethnic Minority 0.128 0.096 0.110
(*100%) (0.334) (0.294) (0.312)
Average Age of Head of Household 23.760 29.008 26.758
(No. of Years) (6.931) (6.451) (7.150)
Household Size 5.123 4.615 4.833
(Number) (1.688) (1.341) (1.521)
urban 0.224 0.240 0.233
(*100%) (0.417) (0.427) (0.423)
N 16,692 22,227 38,919

Numbers in parentheses are standard deviations for variables. Treated HH - refers to all households with at least 1
child who benefited from the program. Control HH - All households with children not covered by the program. d
= 1/0 is a dummy variable.
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Table 3.2: Summary Statistics: Household Expenditures
Pre Program Post Program Pre Program Post Program

In ’000 DNG Health Expenditures Food Expenditures
Treated HH 1,100.121 1,668.645 12,602.4 12,600.45

(3,210.206) (6,534.183) (8,068.04) (6,867.982)
Control HH 1,005.912 1,323.154 12,535.49 11,449

(3,305.176) (4,078.006) (7,279.794) (5,417.286)
DID 251.282 1,084.54

In ’000 DNG Education Expenditures Other Expenditures
Treated HH 995.410 1,214.042 19,749.15 28,278.32

(2,113.593) ( 2,336.639) (51,895.07) (11,7520.4)
Control HH 2,005.19 2,331.395 20,385.75 27,003.39

(3,026.494) (3,644.076) (40,930.3) (73,588.61)
DID -107.573 1,911.53

In ’000 DNG Total Expenditures Savings
Treated HH 34,447.08 43,761.46 535.830 1,195.969

(56,106.64) (11,9471.7) (6,196.759) (14,008.88)
Control HH 35,932.34 42,106.94 893.276 1,582.979

(44,792.12) (75,948.64) (14,972.76) (18,701.21)
DID 3,139.78 -29.564

In ’000 DNG Educ. Exp (<=6) Educ. Exp (>6)
Treated HH 262.35 368.448 507.208 529.353

(723.311) (1,099.047) (1,044.266) (1,314.543)
Control HH 0.000 0.000 1347.357 1,427.446

(0.000) (0.000) (1,550.379) (2,071.021)
DID 106.098 -57.944

In ’000 DNG Health Exp (<=6) Health Exp (>6)

Treated HH 163.515 249.643 76.206 87.166
(998.531) (1,475.751) (618.111) (733.941)

Control HH 0.000 0.000 165.219 221.609
(0.000) (0.000) (1,158.309) (1,498.323)

DID 86.128 -45.430

N 29,996 12,853 29,996 12,853

Numbers in parentheses are standard deviations for variables. All Expenditures are in X’000 DNG. 16,000 DNG = 1USD;
Treated HH - refers to all households with at least 1 child who benefited from the program. Control HH - All households
with children not covered by the program.DID = Simple difference in difference = (post treat - pre treat) - (post control -
pre control)
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Table 3.3: Summary Statistics: Employment and Loans
Pre Program Post Program Pre Program Post Program

All Members Employment (hpd) Household Work (hpd)
Treated HH 18.401 19.100 5.320 5.392

(9.275) (9.562) (3.022) (2.900)
Control HH 18.635 17.806 5.547 5.260

(8.720) (8.283) (3.000) (2.563)
DID 1.528 0.359

All Adult Females Employment (hpd) Household Work (hpd)
Treated HH 8.477 8.932 3.383 3.429

(4.944) (5.371) (2.056) (2.102)
Control HH 8.063 7.811 2.905 2.760

(4.419) (4.309) ( 1.781) ( 1.617)
DID 0.707 0.191

All Adult Males Employment (hpd) Household Work (hpd)
Treated HH 8.844 9.332 1.327 1.379

(5.043) ( 5.385) (1.419) (1.331)
Control HH 8.323 8.291 1.233 1.257

(5.250) (5.207) (1.391) (1.240)
DID 0.520 0.028

Loans (’000 DNG) Total Sick Days (Adults)a

Treated HH 1,870.372 10,719.57 6.962 5.233
(14,758.54) (109,878.00) (30.814) (24.671)

Control HH 2,010.454 8,685.73 5.860 5.757
(19,428.59) (41,674.72) (30.781) (29.620)

DID 2,175.92 -1.626

N 29,996 12,853 29,996 12,853

Numbers in parentheses are standard deviations for variables. All Expenditures are in X’000 DNG. 16,000 DNG = 1USD;
Adults refer to all members who are over 17 years during the survey, All members refers to the aggregate labor supply
provided by all members in the household (including children); Treated HH - refers to all households with at least 1 child
who benefited from the program. Control HH - All households with children not covered by the program.DID = Simple
difference in difference = (post treat - pre treat) - (post control - pre control). a - An important note - the number of
observations for the pre-period sick days outcome is 6929 households since it includes information from 2002 only
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Table 3.4: Results: Impact on Household Expenditures
(’000 DNG) Col. 1 Col. 2 Col. 3

Health Expenditures 215.742∗ 209.555∗ 236.357∗

(108.564) (107.492) (119.969)
(R2) 0.006 0.026 0.025
Mean Dep Var [1,005.912] [1,005.912] [1,005.912]

Food Expenditures 677.871∗∗∗ 511.519∗∗∗ 505.816∗∗∗

(142.793) (115.590) (125.237)
(R2) 0.127 0.397 0.398
Mean Dep Var [12,535.49 ] [12,535.49] [12,535.49]

Education Expenditures -163.259∗∗ -169.923∗∗ -192.238∗∗∗

(62.579) (66.458) (72.072)
(R2) 0.049 0.215 0.211
Mean Dep Var [2,005.19] [2,005.19] [2,005.19]

Other Expenditures 1627.960 1096.380 1128.020
(1661.886) (1682.785) (1913.599)

(R2) 0.004 0.045 0.042
Mean Dep Var [20,385.75] [20,385.75] [20,385.75]

Total Expenditures 2358.314 1647.531 1677.954
(1676.474) (1695.005) (1925.270)

(R2) 0.008 0.078 0.074
Mean Dep Var [35,932.34] [35,932.34] [35,932.34]

Savings -26.422 -100.627 -20.551
(311.988) (319.951) (344.369)

(R2) 0.001 0.007 0.006
Mean Dep Var [893.276] [893.276] [893.276]

Observations 42849 42849 38919
Controls X X
Province FE X X
Without HCFP Households X
Cluster X X X
Ordinary Least Squares, * p<0.05, ** p<0.01, *** p<0.001, Rows separated by horizontal lines represent the
outcome variables and each cell represents a separate regression.
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Table 3.5: Results: Impact on Household Employment
(Hours per Day) Col. 1 Col. 2 Col. 3

All Members 0.628∗∗∗ 0.564∗∗∗ 0.673∗∗∗

(Work HpD) (0.173) (0.163) (0.168)
(R2) 0.395 0.421 0.396
Mean Dep Var [18.635] [18.635] [18.635]

All Members 0.158∗∗ 0.150∗∗ 0.197∗∗∗

(House Work HpD) (0.070) (0.063) (0.060)
(R2) 0.185 0.240 0.207
Mean [5.548] [5.548] [5.548]

All Female Members 0.398∗∗∗ 0.301∗∗ 0.352∗∗∗

(Work HpD) (0.118) (0.114) (0.121)
(R2) 0.171 0.227 0.210
Mean Dep Var [8.063] [8.063] [8.063]

All Female Members 0.095∗∗ 0.069∗ 0.084∗∗

(House Work HpD) (0.043) (0.035) (0.037)
(R2) 0.118 0.214 0.209
Mean Dep Var [2.905] [2.905] [2.905]

All Male Members 0.098 0.141 0.160
(Work HpD) (0.100) (0.094) (0.100)
(R2) 0.260 0.302 0.296
Mean Dep Var [8.323] [8.323] [8.323]

All Male Members -0.015 -0.004 0.029
(House Work HpD) (0.036) (0.034) (0.032)
(R2) 0.042 0.111 0.083
Mean Dep Var [1.234] [1.234] [1.234]

Loans Taken 2026.980 2035.851 2579.824
(X,000 DNG) (1470.595) (1445.663) (1631.206)
(R2) 0.006 0.012 0.012
Mean Dep Var [2,010.454] [2,010.454] [2,010.454]

Observations 42849 42849 38919

Sick Days (Adults) -1.794∗∗ -1.456∗∗ -1.495∗

(Numbers) (0.730) (0.728) (0.816)
(R2) 0.007 0.031 0.031
Mean Dep Var [5.860] [5.860] [5.860]

Observations 19782 19782 17700

Controls X X
Province FE X X
Without HCFP Households X
Cluster X X X
Ordinary Least Squares, * p<0.05, ** p<0.01, *** p<0.001, Rows separated by horizontal lines represent the
outcome variables and each cell represents a separate regression.
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Table 3.6: Results: Impact on Human Capital Expenditures (X’000 DNG)
Outcomes Col. 1 Col. 2 Col. 3

Education Exp
(<=6)

110.082∗∗∗ 109.028∗∗∗ 126.403∗∗∗

(33.074) (33.082) (37.494)
(R2) 0.067 0.141 0.143
Mean Dep Var [262.35]a [262.35]a [262.35]a

Education Exp (>6) -81.652∗∗ -76.166∗∗ -95.765∗∗∗

(31.378) (33.386) (35.684)
(R2) 0.084 0.253 0.246
Mean Dep Var [1347.357] [1347.357] [1347.357]

Health Exp (<=6) 88.284∗∗∗ 87.922∗∗∗ 90.570∗∗∗

(21.084) (20.740) (22.997)
(R2) 0.016 0.021 0.021
Mean Dep Var [163.515]a [163.515]a [163.515]a

Health Exp (>6) -49.511∗∗ -47.266∗∗ -54.086∗∗

(23.375) (23.215) (25.623)
(R2) 0.003 0.007 0.007
Mean Dep Var [165.219] [165.219] [165.219]

Observations 42849 42849 38919
Controls X X
Province FE X X
Without HCFP House-
holds

X

Cluster X X X
Ordinary Least Squares, * p<0.05, ** p<0.01, *** p<0.001, Rows separated by horizontal lines represent the
outcome variables and each cell represents a separate regression.
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Table 3.7: Robustness Checks: Altering the Child’s Age (in X’000 DNG)
Outcomes Upto17(org) Upto15 upto14 Upto12

Health Expenditures
(<=6 Years)

90.570∗∗∗ 90.489∗∗∗ 91.179∗∗∗ 91.259∗∗∗

(22.997) (22.983) (23.076) (23.176)
(R2) 0.021 0.020 0.020 0.019

Health Expenditures
(>6 Years)

-54.086∗∗ -58.767∗∗ -76.819∗∗ -92.817∗∗

(25.623) (28.980) (31.631) (38.957)
(R2) 0.007 0.007 0.008 0.009

Education Expendi-
tures (<=6 Years)

126.403∗∗∗ 127.354∗∗∗ 129.570∗∗∗ 131.670∗∗∗

(37.494) (38.698) (39.566) (40.470)
Observations 38919 35703 33921 30001
(R2) 0.143 0.146 0.147 0.152

Education Expendi-
tures (>6 Years)

-95.765∗∗∗ -107.811∗∗∗ -114.608∗∗∗ -113.873∗∗

(35.684) (39.294) (42.889) (47.024)
(R2) 0.246 0.246 0.245 0.236

Observations 38919 35703 33921 30001
Controls X X X X
Province FE X X X X
Cluster X X X X
Without HCFP House-
hold

X X X X

Ordinary Least Squares, * p<0.05, ** p<0.01, *** p<0.001, Rows separated by horizontal lines represent the
outcome variables and each cell represents a separate regression.
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Table 3.8: Robustness Checks: Sensitivity to Cutoff Choice I
Outcome 70% 65% 60% 55% 50%

I. Health Expenditures (X’000 DNG)
Treat * Post 05 236.357∗ 245.210∗∗ 248.612∗∗ 251.761∗∗ 274.387∗∗

(119.969) (120.654) (122.489) (123.795) (125.108)
(R2) 0.025 0.025 0.025 0.025 0.025

II. Food Expenditures (X’000 DNG)
Treat * Post 05 505.816∗∗∗ 514.158∗∗∗ 500.804∗∗∗ 509.625∗∗∗ 518.988∗∗∗

(125.237) (125.743) (125.544) (127.468) (128.392)
(R2) 0.398 0.397 0.396 0.395 0.395

III. Education Expenditures (X’000 DNG)
Treat * Post 05 -192.238∗∗∗ -194.531∗∗∗ -203.454∗∗∗ -212.688∗∗∗ -219.288∗∗∗

(72.072) (72.274) (72.553) (72.926) (74.485)
(R2) 0.211 0.210 0.210 0.210 0.209

IV. Health Exp (<=6 Years) X’000 DNG
Treat * Post 05 90.570∗∗∗ 90.837∗∗∗ 91.395∗∗∗ 93.067∗∗∗ 97.394∗∗∗

(22.997) (23.105) (23.351) (23.477) (23.874)
(R2) 0.021 0.021 0.021 0.021 0.021

V. Health Exp (>6 Years) X’000 DNG
Treat * Post 05 -54.086∗∗ -53.969∗∗ -53.573∗∗ -54.533∗∗ -54.016∗

(25.623) (25.870) (26.134) (26.446) (27.095)
(R2) 0.007 0.007 0.007 0.007 0.007

VI. Education Exp (<=6 Years) X’000 DNG
Treat * Post 05 126.403∗∗∗ 128.528∗∗∗ 131.216∗∗∗ 134.518∗∗∗ 140.685∗∗∗

(37.494) (37.772) (38.288) (38.876) (39.904)
(R2) 0.143 0.143 0.143 0.144 0.144

VII. Education Exp (>6 Years) X’000 DNG
Treat * Post 05 -95.765∗∗∗ -97.430∗∗∗ -105.151∗∗∗ -111.785∗∗∗ -118.433∗∗∗

(35.684) (35.868) (36.806) (37.361) (38.111)
(R2) 0.246 0.245 0.245 0.245 0.244

Observations 38919 38779 38562 38324 37941
Controls X X X X X
Province FE X X X X X
Without HCFP
Household

X X X X X

Cluster X X X X X

Ordinary Least Squares, * p<0.05, ** p<0.01, *** p<0.001. Only the coefficient of the interaction term β3 from equation
1 has been presented, Each row (separated by a header)represents a different outcome, Each column represents a different
specification, and each cell represents outcomes of a separate regression.
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Table 3.9: Robustness Checks: Sensitivity to Cutoff Choice II
Outcome 70% 65% 60% 55% 50%

VIII. Employment Hours Total (hours per day)
Treat * Post 05 0.673∗∗∗ 0.684∗∗∗ 0.714∗∗∗ 0.746∗∗∗ 0.747∗∗∗

(0.168) (0.168) (0.171) (0.170) (0.168)
(R2) 0.396 0.396 0.396 0.396 0.395

IX. Female Employment Hours Total (hours per day)
Treat * Post 05 0.352∗∗∗ 0.347∗∗∗ 0.351∗∗∗ 0.351∗∗∗ 0.357∗∗∗

(0.121) (0.121) (0.122) (0.120) (0.123)
(R2) 0.210 0.210 0.209 0.209 0.209

X. Male Employment Hours Total (hours per day)
Treat * Post 05 0.160 0.166 0.176∗ 0.198∗ 0.185∗

(0.100) (0.101) (0.104) (0.104) (0.102)
(R2) 0.296 0.296 0.295 0.295 0.294

Observations 38919 38779 38562 38324 37941
Controls X X X X X
Province FE X X X X X
Without HCFP
Household

X X X X X

Cluster X X X X X

Ordinary Least Squares, * p<0.05, ** p<0.01, *** p<0.001. Only the coefficient of the interaction
term β3 from equation 1 has been presented, Each row (separated by a header)represents a different
outcome, Each column represents a different specification, and each cell represents outcomes of a
separate regression.
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Table 3.10: Robustness Checks: Falsification Tests I
Outcome 70% FL 70% FL 65% FL 60% FL 55% FL 50%

I. Health Expenditures (X’000 DNG)
Treat * Post 05 236.36∗ -63.89 -99.24 -40.44 4.89 -50.45

(119.97) (105.48) (111.50) (118.87) (93.73) (91.33)
(R2) 0.03 0.07 0.07 0.05 0.05 0.05

II. Food Expenditures (X’000 DNG)
Treat * Post 05 505.82∗∗∗ 181.45 160.69 199.54 170.11 179.97

(125.24) (203.99) (207.88) (194.70) (190.72) (190.46)
(R2) 0.40 0.38 0.39 0.40 0.40 0.41

III. Education Expenditures (X’000 DNG)
Treat * Post 05 -192.24∗∗∗ -120.30 -128.44 -119.59 -89.69 -103.69

(72.07) (113.10) (106.61) (98.51) (93.93) (84.09)
(R2) 0.21 0.22 0.22 0.22 0.22 0.220

IV. Health Exp (<=6 Years) X’000 DNG
Treat * Post 05 90.57∗∗∗ 83.83∗∗ 86.67∗∗ 88.83∗∗∗ 84.41∗∗∗ 74.09∗∗

(23.00) (35.34) (34.05) (31.68) (30.22) (27.96)
(R2) 0.02 0.02 0.02 0.02 0.03 0.03

V. Health Exp (>6 Years) X’000 DNG
Treat * Post 05 -54.09∗∗ 15.50 12.48 6.24 6.92 1.15

(25.62) (28.18) (26.81) (25.55) (24.45) (24.01)
(R2) 0.01 0.02 0.02 0.02 0.02 0.02

VI. Education Exp (<=6 Years) X’000 DNG
Treat * Post 05 126.40∗∗∗ 15.04 11.49 14.15 13.87 11.61

(37.49) (16.71) (15.78) (15.91) (14.43) (12.56)
(R2) 0.14 0.15 0.14 0.14 0.14 0.14

VII. Education Exp (>6 Years) X’000 DNG
Treat * Post 05 -95.77∗∗∗ -1.23 -9.31 -6.48 7.24 -4.12

(35.68) (44.83) (42.81) (40.30) (38.03) (34.76)
(R2) 0.25 0.30 0.30 0.30 0.30 0.30

Observations 38919 3930 4070 4287 4525 4908
Controls X X X X X X
Province FE X X X X X X
Without HCFP
Household

X X X X X X

Cluster X X X X X X

Ordinary Least Squares, * p<0.05, ** p<0.01, *** p<0.001. Only the coefficient of the interaction term β3 from equation
1 has been presented, Each row (separated by a header)represents a different outcome, Each column represents a different
specification, and each cell represents outcomes of a separate regression.
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Table 3.11: Robustness Checks: Falsification Tests II
Outcome 70% FL 70% FL 65% FL 60% FL 55% FL 50%

VIII. Employment Hours Total (hours per day)
Treat * Post 05 0.673∗∗∗ -0.183 -0.222 -0.332 -0.325 -0.261

(0.168) (0.548) (0.514) (0.521) (0.497) (0.433)
(R2) 0.396 0.544 0.544 0.545 0.541 0.535

IX. Female Employment Hours Total (hours per day)
Treat * Post 05 0.352∗∗∗ -0.267 -0.269 -0.234 -0.160 -0.203

(0.121) (0.222) (0.235) (0.266) (0.281) (0.239)
(R2) 0.210 0.339 0.335 0.339 0.336 0.329

X. Male Employment Hours Total (hours per day)
Treat * Post 05 0.160 -0.084 -0.132 -0.180 -0.255 -0.187

(0.100) (0.281) (0.258) (0.258) (0.258) (0.240)
(R2) 0.296 0.376 0.381 0.388 0.388 0.386

Observations 38919 3930 4070 4287 4525 4908
Controls X X X X X X
Province FE X X X X X X
Without HCFP
Household

X X X X X X

Cluster X X X X X X

Ordinary Least Squares, * p<0.05, ** p<0.01, *** p<0.001. Only the coefficient of the interaction term β3 from
equation 1 has been presented, Each row (separated by a header)represents a different outcome, Each column
represents a different specification, and each cell represents outcomes of a separate regression.
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Chapter 4

New Estimates of the Relationship

between Economic Growth and

Child Health
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Abstract

We provide new evidence on the association between economic growth and child

health, using data on almost 700,000 children from 38 countries over more than 20 years.

We develop two regression models that utilize both within- and between-country variation

to estimate the effect of medium-term economic growth in the years proceeding birth on the

entire trajectory of child physical growth. We estimate a small, positive association that is

increasing cumulatively over the first two years of life. Using a new survey-level outcome

variable (the rate of loss of HAZ from age 0 to 2), we estimate that a 10% increase in GDP

is associated with decrease in the rate of loss of HAZ of about 0.002 SD/month, generating

a cumulative effect of almost 0.05 SD by age 2. Using individual child data and fixed-

effects models that identify off changes in the entire HAZ-age profile across countries and

over time, we estimate that a 10% increase in GDP is associated with only a (statistically

insignificant) 0.01 SD increase in child height in the first year of life, but that the effect

grows to 0.04 SD by the age of 3. Our analysis explicitly addresses both age-at-exposure

and age-at-measurement in a manner consistent with human capital accumulation theory,

provides intuition linking identifying variation in the regression models to real changes in the

world, and introduces two intuitively pleasing sets of easily estimable parameters relating

health environment to human development.

86



Introduction

With over 159 million children experiencing stunted growth and 50 million children

who experience wasting, growth stunting due to chronic malnutrition is still endemic in

developing countries1. Can economic growth lead to improved health outcomes for children?

In some sense the answer is obvious. Countries that have experienced long term economic

growth have see gains to almost all measures of child health [48, 114, 47].

In this paper we ask, can ‘short or medium’ term economic growth improve chil-

dren’s health, even in developing economies with low baseline GDP? The mechanisms exist.

Changes in economic or health environment in very early life can have lasting effects on

children’s development. This has been shown true for cash and in–kind transfer programs

[10, 79, 80, 52], improved access and quality of health facilities [43, 17, 74], improved dis-

ease and health environment [9, 8, 23], improvement in water and sanitation [42, 103] and

increased household earnings [113, 86, 75]. Changes in economic growth affect both the qual-

ity of the labor market (and thus household earnings) and government services (and thus

consumption of public goods) [132, 88, 32]. It is thus little surprise that we find a measur-

able association between per capita gross domestic product (GDP) and child height–for–age

z–score (HAZ), a cumulative measure of early life health and nutrition.

The empirical contribution of our work is to quantify this relationship more pre-

cisely, using comparisons across and within countries, and to tie our analysis specifically to

the theory of dynamic health capital accumulation [68, 20]. We estimate the effect of eco-

nomic growth in the 4–6 years preceding a child’s birth on average child growth trajectory

over the first few years of life. In general, we find that exposure to a 10% increase in GDP

during early childhood increases HAZ by approximately 0.04-0.05 SD by age 3. We also

find in increases in GDP are associated with a small increase in the vaccination rates of

children between the ages of 0 to 1 but incidence of fever increases across all ages. In terms

of measurement, our estimates use more observations from more countries than any previ-

1UNICEF data, Date Accessed: 07/12/2016: http://data.unicef.org/nutrition/malnutrition.html
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ous study based on Demographic and Health Survey data (DHS), combine both within and

between country variation in growth and child health measures, and are sufficiently precise

to rule out both 0 and very large effects.

We make two conceptual improvements over previous attempts to estimate the

relationship between child health and economic growth. First, we carefully disentangle the

timing of exposure (in calendar time and child age) from the age at measurement (in survey

time and child age) in a framework that specifically models health capital accumulation as

an age–dependent outcome. Figure 4.1 shows survey round observations for 5 child ages

in 126 Demographic and Health Surveys (DHS) across 38 countries, comparing HAZ and

GDP in year of birth. The upper panel of Figure 4.1 shows how mean HAZ for a country

correlates with the level of GDP in year of birth. The bottom panel shows changes in HAZ

and changes in GDP from one survey round to the next. Fitted lines show the relationship

for each age in years and notes on the tables provide the value of beta from a regression of

GDP on HAZ. From the figure we see that GDP at birth is correlated with HAZ at every

age. Within–country changes in GDP are less strongly associated with HAZ across age, but

the effect is still visible. This graph is similar to those shown in [116], with the difference

being that children of different ages in the same country and same survey round faced

different GDP growth “exposures” because they were born in different years. Since HAZ is

a cumulative measure of health, any correlation between contemporaneous GDP and HAZ is

essentially, by definition, spurious: economic growth today cannot immediately make a child

taller. However, increased inputs over the life–course (via improved household economic

prospects and better public goods provision, both strongly associated with economic growth)

can alter a child’s growth trajectory [102, 37, 127, 42]. By tying GDP exposure to the year

of birth, we fix the ‘age at exposure’ and only allow the ‘age at measure’ to vary. In this

model, we let the subsequent effects of this exposure (on the child health input stream) play

out over the course of a child’s first 5 years of life.

Our second conceptual contribution is to shift focus from estimating effects of

growth on mean HAZ to estimating the effects of economic growth on the HAZ–age profile.
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A consistent result in the demography of child health is that children in developing countries

grow too slowly and lose ground relative to healthy children over the first two years of life.

Estimates looking at the impact of economic growth on mean health outcomes thus miss an

important heterogeneity (the effect across age) and systematically misrepresent the effects

of growth by ignoring the fact that cumulative effects are more important than effects at

earlier ages.

Figure 4.2 shows the HAZ–age profile for countries above and below the median

GDP in our sample (top panel), and for each country separately (bottom panel). In the top

panel, we see that all children in developing countries are born just slightly shorter than

the WHO reference children and then children rapidly lose HAZ over the first few years of

life. That is, children in every country grow too slowly compared to children in the well

nourished, healthy WHO reference group. This is the process that health researchers refer

to as “growth faltering” [116]. The graph also shows us that children in the poorer countries

lose HAZ relative to the reference population at a much faster rate, that is, they grow more

slowly than children in less poor countries2. However, the differential trajectories in terms

of growth (relative to the distribution of WHO reference children) flatten out by age 2.

Mean child HAZ in a country is then essentially constant from age 2 through age 5, though

there is some visual evidence that the gap in HAZ between richer and poorer countries may

close slightly by age 5 (so called “catch–up” growth). The bottom panel confirms that this

is not an aggregation issue but instead an empirical regularity in each individual country. In

this paper, we account for the growth faltering phenomena as seen in the HAZ age profiles

while estimating the impact of economic growth on child health.

In order to more carefully quantify the relationship between economic and child

growth, we also make several methodological contributions. First, we define a new outcome

measure, the effect of GDP on the rate of loss of HAZ over the first two years of life. We

estimate the impact of changes in GDP on the intercept (length at birth z score) and the

2This would also mean that in the first two years of life, poorer and sicker children steadily lose ground
in terms of height compared to richer and more healthy children.
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slope (rate of loss) of the HAZ–age profile. Despite their simplicity, these two parameters

well characterize the HAZ age profile at a specific time and place and provide two easy to

interpret and simple to estimate summary statistics for overall child health. Their use could

be applied in a variety of other settings where conditions have changed in a country and

researchers want to examine the impacts of that change on child growth.

Our second methodological contribution is to generate a new set of fixed effects

models to estimate the effects of pre–birth conditions on child development. [36] shows that,

when a time series of exposures is linked to birth cohorts and the outcome is strongly age

determined, within country estimates using standard models can generate strongly biased

estimates if there is any spurious correlation between age–at–measure and the covariate of

interest. We develop the concept of a “lifespan” temporal fixed effect that removes the bias

described in [36] that exploits both within and between country variation. We believe these

models will prove useful to researchers interested in estimating effects of health and other

human capital inputs on development in other contexts.
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Background

Health Measurement

In 1995, a WHO expert working committee identified that height–for–age (HAZ),

weight–for–age (WAZ), weight–for–height (WHZ) z scores3 best reflected the interaction

between social determinants of health and the physical development of children [143]. They

determined that indicators that used weight, such as the WAZ and WHZ, could accurately

predict mal–nourishment within a population at a given time. However, since weight is

highly responsive to food and nutrition availability, WAZ or WHZ could not be used predict

the effect of past shocks on the current or future health and productivity of an individual.

On the other hand, between these 3 measures, the WHO committee identified that HAZ

scores did the best job capturing the cumulative effects of malnutrition for an individual

at a particular age 4, could better predict lower productivity in adults [65, 76] and could

predict two year future mortality risk in young children.

In order to interpret a HAZ score, each z score needs to be compared to a reference

group of similar aged children. The nutrition levels and standards derived from the reference

group reflect the highest potential for physical growth and human development. Prior to

2005, the WHO had used a reference standard that was calculated from well fed children

who lived in Iowa. However, based on concerns that these standards did not appropriately

account for heterogeneity in population heights across different countries, a new standard

was introduced in 2005 [144]. The new standards were gleaned from growth curves that

were estimated from children between the ages of 0 to 5 in six countries –United States,

Oman, Norway, Brazil, Ghana and India. In order to capture the anthropometry measures

of well fed children, the WHO collected data on children from higher socio economic groups

who were breast fed up to at least 12 months after they were born by non smoking mothers

3Zscore = observedvalue−referencemean
standarddeviationofreference

4For example, stunting in a 1 year old would indicate current poor nutrition but stunting in a 5 year old
would represent both concurrent nutrition problems as well as past problems such as the disease environment
in which a child grew up in.
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who lived within a sub set of locations in these countries. To account for genetic and

developmental differences, the WHO created the new standards both by age and by sex5.

In this paper, we incorporate new 2005 reference standards for all children in all survey

years.

In order to capture the how economic growth, as an input, impacts health capital

accumulation in children, and to align ourselves with the literature on health measurement,

our paper uses HAZ scores as the outcome of interest. As a note, authors of the WHO report

also described the existence of the relationship that we see in Figure 4.2 and cautioned that

any study that used HAZ as an outcome would be confounded by it’s relationship with age if

this relationship was not accounted for properly. We are the first in the literature to directly

and explicitly model this problem in the context of cross-country, repeated cross-sectional

analysis.

Previous Estimates of the Effect of Economic Growth on Child Anthropo-

metric Status

Many within country and cross country studies have estimated various associations

between economic growth and child health. Within country studies for example, have

examined how changes in economic status of a household (asset wealth, household income,

or various economic “shocks”) affects child growth. [86] and [75] show that droughts in

Ivory Coast & Zimbabwe (respectively) increases malnutrition of children, showing that the

income effect of shocks outweigh substitution effects within a household. Similarly, [100]

shows that a sharp reduction in coffee prices in Nicaragua increases malnutrition status of

children from households that were dependent on coffee plantations for their livelihoods.

[113] using DHS data, show that after controlling for health seeking behavior by mothers, a

reduction in socio economic status of households in Cameroon increase malnutrition. A lot

of these within country studies also use shocks created during periods of economic turmoil

5The mean of the new standards ranged from around 50 cm at Age 0 to 110 cm at Age 5, for both boys
and girls.
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and compare health outcomes of children born and measured before and/or after the event.

In [113], the study shows that lower socioeconomic status children were harmed more by

the economic crisis in Cameroon than children in relatively more privileged households.

[2] examines the Peruvian recession of the 1990’s and find weak evidence for the effects of

economic loss on HAZ. Closer to our work, in that it exploits both spatial and temporal

variation in economic conditions, and looking at a period of strong economic growth, [130]

finds that province level per capita GDP does not have any impact on the nutrition status

of children in India.

Cross country studies on the other hand have relied primarily on differences in

GDP and HAZ across countries at one point in time. Those that use the DHS for example,

often choose the most recent DHS available or similar survey round for each country for

the analysis. The majority of the cross country studies can only estimate the impact

of contemporaneous GDP on child wasting or undernutrition, since wasting (WHZ <= -

2.0) & undernutrition (WAZ <= -2.0) are more responsive to changes in current nutrition

availability [143]. Very few of these cross country studies utilize both spatial and temporal

forms of variation, and when they do, it is most often done as an “ecological” analysis done

at the aggregate country-year level. These studies typically use aggregate country - year

proportion on wasting as the dependent variable. [127] and [74] find that a 10% increase in

GDP decreases undernutrition rates by 6.3% and 1.8pp respectively. [72] estimates a much

bigger cumulative effect, finding that a 10% increase in GDP decreases undernutrition

by 32pp over two decades. Some previous studies have used micro-level data with either

continuous or dichotomous outcome variables. [135] uses cross country height and weight

scores from 126 DHS surveys and find a very small association of GDP and wasting rates

in developing countries, with a 10% increase in GDP decreases the log odds ratio by 1.4%.

[73] find that GDP has a very small impact on the reduction of the logs odds ratio of being

stunted and under-nourished. Using data from the DHS for the year 2000, [74] finds that

5.5% increase in GDP per capita, reduces malnutrition by 5.5pp.
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No previous study has estimated directly the effect of medium-term economic

growth on child HAZ, and none have used micro-data tied specifically to a single age-

at-exposure. This is likely the result of theoretical and methodological limitations that

researchers have faced. First, there has been a lack of theoretical discussion grounding pre-

cisely how GDP can affect child anthropometric development. Instead, the most parsimo-

nious means of analyzing economic growth’s effects on child development has been to focus

on the association between contemporary GDP and wasting, despite the fact that wasting

is less strongly associated with future earnings than stunting [143]. Second and more prag-

matically, there has been a lack of methodological tools available to more carefully fix both

the timing of inputs and the timing of measurement. Only economic growth in the past

is likely to become apparent in child height. Previous reliance on aggregate country-year

measures (mean HAZ/WAZ or mean stunting/wasting rates) was likely a computational

necessity until very recently, but this too encourages work that fails to account for the

timing of exposure because children of different ages and different cohorts (and thus differ-

ent exposures) are aggregated together into a single measure. Our work contributes most

broadly to this literature by providing both theoretical and econometric models for linking

age-at-exposure and age-at-measurement for individual level data on children collected in

repeated cross-sectional datasets (the most common form of data on children’s health in

developing countries).
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Human Capital Accumulation Theory

Structure

We begin with a 3 equation, inter-temporal household utility optimization problem,

drawing from health capital models such as [68] and [63] and household decision models like

those in [126]. Household decision makers have preferences for their own consumption (C)

and for their children’s health (H).

∑
T

Ut(H
a
t , Ct) (4.1)

Child health is super-scripted ‘a’ to re-enforce the link between calendar time ‘t’

and child age once a child is born. This becomes important because while setting t=0

normalizes the relationship between “time” and “age” for that child, exposures in the world

must be indexed in “calendar time” not “age time”.

The evolution of child health over time, in our case the height of a child at some

age, is modeled by an age-specific human capital production function that also takes inputs

from calendar-time features of the world:

Ha
t = fa(Ha−1

t−1 , It−1, Gt−1; δ
a) (4.2)

Household’s can purchase inputs I that increase child health (food, medicine),

and children are affected by the general public health environment (G) and availability of

public health goods and services (such as water and sanitation, health knowledge campaigns,

clinic and market access). Both public and private inputs have differing effects on children

at different ages. The exact same exposure happening to a one year old may affect a four

year old much differently. Furthermore, changes in G or I (and thus changes in H) in the

past will persist, since health is a cumulative measure of the entire stream of past health

investments and outcomes.
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Given their preferences and the nature of fa(), household’s optimally purchase

consumption and child health investments (I) to maximize Equation 4.1 over the course of

their expected lifetimes (set of years T).

Wt = Pt.Ct + Iat (4.3)

Every period household’s earn incomeWt and they spend all of it on either personal

consumption or health investment in the child. Households gain current period utility from

private consumption and a stream of future utility if they invest in their child’s health. Given

standard parameter restrictions including decreasing marginal utility of consumption and

concavity of the human capital production function, household’s will optimally proportion

their period specific income with positive purchases of both C and I, and will trade off on the

margin if relative prices or the efficiency of human capital production change. The addition

of common modeling complications such as inter-temporal borrowing, endogenous earnings

or later life wealth transfers from children to parents do not change these basic conclusions.

However, non-concavities in the human capital production function could easily change

these predictions, and we address that to some degree below.

Comparative Age Dynamics

Fix the initial conditions: a child is born. This child is born into a household in

year t with health status H0
t and family wealth Wt. This implies, for the first period, an

optimal I∗t (f1(H0
t , Gt; δ

1),Wt;Pt)
6, and thus implies an optimal H∗1t+1(H

0
t , Gt,Wt;Pt, δ

1)

Differences across countries in GDP, and changes within a country, are likely to

affect two elements in the determinants of optimal child health investment and thus in future

child health. First, increases in GDP lead to improvements in the labor market. During

times of GDP growth, households are more likely to find employment, and conditional on

finding employment, likely to receive more income [132]. We model this as an increase in Wt

6Ct drops out because choosing I∗t implies a choice of C∗t
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and thus a direct wealth effect for the household. This increases the quantity demanded of

health inputs, so long as additional health inputs continue to increase child health capital.

Second, increases in GDP are likely to increase the provision of public goods (Gt). In this

simplified model, this would lead to a crowding out of private investment in child health,

though the net effect on child health is still positive. Public goods here work as a sort of

in-kind transfer from the government that pays in child health.

Now consider the child at age 3, after a series of realized exposures to the time-

series of public goods availability that begins in their birth year and the decision making

adjustments that follow. Optimal health for a child at age three is:

H∗3t+3(H
0
t , Gt, Gt+1, Gt+2,Wt,Wt+1,Wt+2;Pt, Pt+1, Pt+2, δ

3, δ2, δ1).

If we want to know how a change in W or G at birth affects health status at age 3, we

have to trace its effect through optimal investment decisions in periods 1 and 2 and the

development of G and W over time7. If standard economic assumptions are made and there

is decreasing marginal productivity of health capital, then the effect of health at birth on

investment patterns will be persistent but likely to diminish over age - household’s will

slowly compensate because the marginal productivity of health capital investment will be

lower than it would have been, shifting a larger wealth share onto consumption.

If GDP growth prior to birth influences the trajectory of the time-series of public

goods provision and the quality of the labor market, then the effect of that growth will

continue to exert itself throughout the child’s development via the stream of calendar time

inputs, likely re-enforcing the initial effect in the first year of life. Prior studies have failed to

address this in either their theoretical framework or through their empirical contributions.

By fixing the age-at-exposure we are able to compare effect-sizes across age that

are interpretable in the framework of health capital accumulation. We can then interpret

the effect of this initial condition on the trajectory of human development, allowing us to

determine whether the combination of the persistence of exposure on later inputs (W, G)

7Assuming that public goods do not depreciate 100% over night.
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to the health capital production function and the character of the function itself over child

age leads to lasting, permanent effects on child health or simply to short-term, transient

effects that leave no lasting impact. Said plainly, we can watch the net effect of the change

in GDP play out over a child’s early life.
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Methodology

We develop two methods for estimating the relationship between medium-term

GDP growth prior to birth and child growth rates. The first method uses each individual

DHS survey as a single observation of an HAZ-age profile. This provides two-parameters

that summarize the relationship between GDP growth and and how quickly children in

developing countries lose height relative to the WHO reference population of healthy, well-

nourished children. The second method uses fixed-effects estimators developed to specifi-

cally control for both the average HAZ-age profile for the child’s country and the experience

of growing from age 0 to age a during the years t to t+a. As in our discussion in the pre-

ceding section, these models fix the timing of exposure and then allow the resulting effects

of that exposure to play out over the first five years of a child’s life.

Rate of Loss of HAZ

Recall the common defining feature of the HAZ-age profiles presented in Figure 4.2.

The loss of HAZ experience by children in developing countries is rapid and nearly linear

over the first two years of life, and then becomes essentially flat (or slightly positively

inclined) from ages 2 through 5. We define two parameters to characterize this empirical

regularity: a) we define α as the intercept of the HAZ-age profile on the Y-axis, that is, the

implied length-for-age Z-score (LAZ) at birth; b) we define β as the rate of loss of HAZ from

birth to age 2, that is, how much more slowly are children growing than the WHO reference

median child (in units of standard deviations of the reference population). We estimate

these parameters separately for each survey round in each country as an OLS regression of

HAZ for child i measured at age a for the entire set of surveys S:

HAZs
ia = αs + βsage ∗Agesia + usia∀s ∈ S (4.4)

This allows use to estimate α̂s, a country by time period specific estimate of the

LAZ at birth and β̂s, an estimate of the rate of loss from that initial birth LAZ over the
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first two years of life. As simple as they are, these summary measures provide a relatively

complete characterization of the HAZ-age profile in country j in calendar year y.

We then take the estimates α̂s and β̂s and turn them into α̂jy and β̂jy, observations

from country j in survey year y for a second stage regression on the determinants of the

shape of the HAZ-age profile over the first two years of life. The second stage regressions

treat α̂jy and β̂jy as the outcomes of interest. We merge this data with a panel of (log) per

capita GDP measures from the World Bank, generating an unbalanced panel of observations

at the country-year level that include the parameters of the first-stage regressions and the

GDP data from the World Bank panel 8. Our identifying variation within a country comes

not from one calendar year to the next, but from one survey year to the next, an average

time difference of about 6 years. The between country identifying variation comes from

binning them within a survey year period of 3 years9. This set of estimates thus captures

medium-term economic growth that took place before birth and during very early life.

The second stage regression takes a form involving some or all of the elements of

the fully saturated regression model below, for country j in year y:

P̂jy = δ.GDPjy + γj + λy + ηjy (4.5)

Variants of this equation, keeping or dropping different elements, allow us to es-

timate the effect of GDP growth on the parameters of the HAZ-age profile using funda-

8In this specification, we merge GDP from the survey year with the outcome data. This means that
children who are infants in our regressions are being given a measure of GDP associated with their year of
birth, but children who are two years old are being given GDPs that they experience at age 2. In the next
section we more strictly link GDP measure to year of birth for all children, but in this section we simply note
that, given both the relatively small changes in GDP across one or two years, and the high serial-correlation
in GDP over time within a country, this should make little difference to our estimates. Furthermore, this
set of estimates abstracts away from the fact that children of different ages are living through periods of
growth at different points in their development, but since we are taking each survey as a single observation
at one point in time, this seems natural to the empirical environment, and is consistent with the previous
literature.

9 Technically, it is possible to include individual survey year dummies into the regression. However, since
surveys for different countries occur at different times, this forces the year dummies to identify off a small
and changing set of countries in each potential survey year. We thus bin time into 3 calendar-year bins,
chosen so that no country appears in the same temporal bin twice. Results are generally robust to the use
of individual year dummies .
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mentally different types of identifying variation. Without γ and λ, the equation reduces to

the OLS estimate of the association between economic growth and HAZ. δ̂ is the estimate

of the effect of GDP on the outcome P̂jy (either α̂ or β̂). After adjusting for units10 δ̂

can be interpreted as the effect of a 10% change in GDP on HAZ. This regression treats

every observation as independent from the others, as though an observation from Armenia

in 2000 can be naively compared to an observation from Zimbabwe in 2010. In that sense,

the equation fully exploits both within- and across-country variation.

In order to address more carefully the question of whether medium-term economic

growth is correlated with improvements in child health, we then specify a mean-differences

regression with country level fixed effects. Including γj in the regression (that is, including

country fixed-effects but removing survey-time fixed effects), forces the regression to identify

δ̂ using temporal, within-country variation along calendar time (that is, the typically 4-6

years between survey rounds). By de-meaning the outcome variable and the GDP time-

series within a country, δ̂ estimates how changes in GDP within a country over time affect

LAZ at birth and the rate of loss of GDP over the first two years. Symmetrically, we

might want to focus only on the across-country differences, even if only to understand

any potential differences between the OLS results and the within-country estimates. We

show this by including λy while dropping γj . This between country model estimates effects

comparing changes only across countries at each point in time.

The single fixed-effects estimates in the preceding paragraph are regression ana-

logues of single-difference estimators. If GDP was imagined as a binary outcome (high/low),

then we would be estimating either across-subject effects (survey time fixed-effects) or

within-subject effects (country fixed-effects). Returning to the situation above, in the

within-country regressions, researchers should be concerned that secular, world-wide trends

in human health (developments of medicines and treatments, better access to health ser-

vices, food and financial markets, and more defuse health care knowledge) are driving the

10HAZ is measured as the WHO score*100, which is how it is provided in the DHS. The calculation above
is based on a change of 0.1 in the log of GDP .
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results, since, on average, most countries have grown in terms of real per capita GDP in the

last several decades. Thus, the result could be simply the effect of a secular trend in child

health being correlated with a long-term growth in the world economy or other un-observed

differences between government institutions, baseline public goods levels, sanitation, knowl-

edge of health practices and so on.

Exploiting both across- and within-country variation allows us to partially address

this problem. The inclusion of both λy and γj generates a “difference-in-difference” type of

variation. The model is now implicitly comparing changes in HAZ in a country with low

growth over the period, to changes in HAZ in a country with high growth. The secular

trend in improvement is thus differenced out, and the model estimates based on how much

more improvement there was in the high growth countries.

We offer two strategies for estimation of standard errors for δ̂. First, we provide

analytic standard errors clustered by country. These standard errors may be biased towards

0 relative to the true sampling distribution of δ̂, since they do not account for the uncertainty

in the left-hand side variables. To account for this, we provide a second set of standard

errors estimated from a 2-stage bootstrap procedure. In that procedure, we first choose

(with replacement) 38 countries, and give each observation a new ID number. We then

bootstrap sample by the interaction of primary sampling unit (PSU) and survey round

within each ID number, and jointly estimate α̂ and β̂ for each survey replacing country

based fixed effects with ID based fixed effects. We repeat the double bootstrap sampling

500 times and report the standard deviation of the estimates of δ̂bootstrap as the bootstrap

standard error estimate of δ̂.

Age-Profile Fixed-Effect Models

Our second method implements a new fixed effects methodology that isolates the

effect of economic growth before birth on the entire HAZ-age profile. The intuition for the

fixed-effects models we estimate below can be motivated by a simple thought experiment.

Suppose a researcher has a set of cross-sectional surveys with child HAZ from different
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countries covering a number of years each. Collapsing this data down into country-year

observations generates a country-year panel dataset, allowing for estimates similar to those

in the second stage regression above (Equation 4.5). The insight we exploit is simply that

this same procedure can apply even if we keep only the observations from any particular

round that are children of age A. The following equation, similar to Equation 4.5 represents

the regression analogue of this thought-experiment, containing observations for only children

aged A:

HAZA
icj = X ′ijcβ

A + δA ∗GDPcj + µAj + λAc + ζAicj (4.6)

This equation reduces to the standard “quasi-difference-in-difference” method em-

ployed using panel or repeated cross-sectional methods on mean impacts, but estimates

the effect only on children of age A. There is no reason this cannot then be repeated for

children aged A+1, A-1, A+2... etc. Furthermore, the particular GDP changes that a child

is exposed to are tied to the calendar-time change from when they were born to when other

children in the same country in other survey rounds were born. Thus, when we estimate

on the sample of children aged A and then on children aged A+1, we are identifying off

of GDP measurements that are a year further in the past. The key point is that cohort

and country determine the particular GDP levels to which you are exposed, and those vary

within a survey round across child age. A two year old child in country A born in 2000

might be compared to a two year old born in 1995. Then, 3 year olds from those countries

would be compared using changes between 1999 and 1994.

We generalize the above thought experiment and regression equation into a multi-

age framework where we can estimate δA simultaneously for children of all ages. We gener-

alize the above function by allowing µAj and λAc to become µja and λca, that is, we interact

country and cohort with age, generating fixed-effects for the country-specific HAZ-age pro-
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files ( λac) and child’s lifespan ( µja).

HAZijca = X ′ijcaβ +
∑
a

δA ∗GDPjc + µja + λca + εijca (4.7)

This regression again has both within- and between-country comparison analogs,

but these comparisons are now made only within a particular country’s children of the same

age, or across children who have lived the same “lifespan”. That is, our “within” variation

comes from comparing children of age A in country J and born in cohort C, with children

of the same age A and same country J but born in cohort C’. Identifying variation comes

from changes in the shape of the HAZ-age profile from survey round to survey round and

the model picks up on correlations between those changes and changes in the amount of

economic growth that occurred between the survey rounds. HAZ is not an instantaneous

outcome - it is a cumulative measure of lifetime health status and nutritional inputs. Thus,

the calendar time in which one is measured can only affect HAZ by determining the life-span

through time in which an individual child grows - that is, by being a proxy for the time

and place into which you were born. The country-specific HAZ-age profile (µja) controls

described in this paragraph non-parametrically control for the age-dynamic effects of the

place you were born.

Our “between” variation (λca) then comes from comparing children who are born

at the same time and measured at the same age, but in different countries. These children

experienced being born in the same time and growing up to the same age over the same

calendar years, that is, they lived the same life span. This link from age-time to calendar-

time is important because GDP operates in calendar time, and so do both household income

and the stream of public goods investments generated by increased GDP that would generate

improvements in HAZ. Controlling non-parametrically for child lifespan allows the secular

time to be age specific11.

11We do not weight these regressions for probability of selection, and refer to [128] for justification. DHS
weights are designed to generate nationally-representative estimates of population means and proportions.
Any reweighing of repeated cross-sections of the DHS from different countries requires deeply subjective
choices about the target population of interest: after relative probability weights are applied, the sum of
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those weights within a survey round could be weighted equally across all surveys, by sample size, by country
population (repeated or broken up over survey rounds), or by some optimal variance minimizing quantity.
We choose instead to simply let each observation represent one observation, and concede that we have
already assumed away heterogeneity in impact by estimating a single parameter for each age (one that does
not vary by individual type or sub-group). Our analysis code, which is freely available, includes options to
add or change the weighting scheme and judge robustness of the results to choice of weights.
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Data

For the outcome variables and other covariates, we use information from 126 de-

mographic health surveys (DHS) from 38 countries surveyed between the years 1986 and

2013[84]. The DHS are nationally representative multi stage cluster surveys that provide

health and welfare information of women (15-49 years) and children (0-5 years). These

surveys are conducted every 3 to 5 years in different countries, and can be weighted to be

nationally representative. A two stage sampling format is used where countries are divided

into regions based on political and geographical criteria and each region is classified into

urban and rural areas. Within these, enumeration areas called the primary sampling unit

(PSU) are chosen such that the probability of being chosen is equal to the proportion of the

population in the PSU to the total population from the census data. In the second stage,

25 households from each PSU are randomly selected for the survey. The surveys include

information on anthropometry, household wealth, and other health care seeking behaviors

of households. Eligible respondents are women between the ages of 15 to 49, and informa-

tion is collected on the household and on children under the age of 512. We use the (2005)

WHO referenced HAZ scores that are the secondary HAZ measures in the DHS. For DHS

surveys completed before the 2005 WHO references were adopted, we merge back in the

DHS-computed WHO z-scores from the auxiliary files online.

Our estimation sample includes children between the ages of 0 to 60 months with

valid HAZ scores which were referenced to the WHO 2005 values. Only countries with at

least 2 surveys in which all the ages were available were used for the analysis13. Anthro-

pometry scores between -6 and 6 were considered valid and included in the analysis per

the WHO recommendations [144]14. Our regressions include only those individuals with

12Sometimes the sampling frame includes any children under 5 and sometimes only children of the respon-
dent, but this varies from country to country and over time

13For example, India was dropped from the analysis since 2 out of the 3 surveys did not have children
between the ages of 3 to 4.

14The DHS multiplies standard WHO scores by 100, and we maintain this convention to make coefficients
more easily interpretable, so in practice our analysis includes those that range from -600 to 600 in the DHS
surveys
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complete information on sex, their mother’s education level & age and type of residence

(urban or rural). After following this inclusion criteria, our estimation sample consists of

a total of 685,075 children in 38 countries. The consort diagram (Figure 4.3) shows the

sample selection criteria and loss of sample size at each stage.

GDP per capita (adjusted for 2005 USD) time-series for individual countries were

downloaded from the World Bank Databank15. The data for GDP is merged to individual

observations by cohort and country. However, given that survey timing within the calendar

year is not constant across survey rounds and almost never covers the entire calendar year,

we have to make a slight adjustment. For each age of child (0, 1,..4), we calculate the

modal birth year for children measured in that survey round and of that age, and we assign

this as the“merge” year. This has a clear motivation in theory - it removes the possibility

of identifying effects of GDP on HAZ off of “December-January” babies. That is, if we

allowed children from one cohort (defined as combination of country, survey round, and

age group) to have multiple values of GDP, our model derives identifying variation off

comparing children born in December with those born in January. If a survey takes place

in other months, the children from December will be measured at an older age than the

children in January, and since GDP tends to increase over time, younger children (with

higher HAZ) will be associated with (on average) higher GDP from the next calendar year.

By defining cohort in the manner that we do (constant within round-country-age bin) our

fixed-effects models do not identify off within-cohort variation in a way that can cause the

bias described in [36] or that relies on accidental variation in a single month of birth timing.

Summary information on the countries used, the survey years, characteristics of

the households and children and the outcome and GDP measure can be found in table 4.1.

The mean age of the children is around 29 months and is evenly split by gender. 36% of

the children live in urban areas. Mothers are on average 29 years old, 36% of them have

no education and 35% of them have at least primary education. The average GDP per

capita of all countries in the sample is around 721 USD per capita between the survey years

15Economic Indicators from http://databank.worldbank.org/; Accessed Dec 2014
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of 1986 to 2013. The average HAZ score for all children in the sample is -144., or, the

average child in our sample is 1.4 SD below the WHO reference for the median healthy and

well-nourished child of that age and gender.

This table describes the (small) set of covariates used in our analysis. By control-

ling for the sex of the child, the maternal age and education and the type of residence, we

are able to control for some of the main determinants of the differences in HAZ scores that

come from heterogeneity within the population. We limited the number of covariates in

order to maximize the final sample size and limit the potential for bias induced by differ-

ential omission from the analysis set16. Our analysis files make it possible to easily add or

remove covariates in order to test the robustness of the estimates, but in general we find

that covariates do not strongly influence estimated effect size conditional on the fixed-effects

specification.

16This parsimonious set of controls that was chosen such that the information was available in all survey
rounds in the DHS and the coding of the variables was consistent across DHS questionnaires.
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Results

Rate of Loss of HAZ

Table 4.2 presents results for Equation 4.5. The column alpha shows the effect of

GDP on the the length of age z scores (LAZ) and the column beta represents the effect of

GDP on the rate of loss of HAZ. The first specification provides the OLS estimate of GDP

on the parameters α̂ and β̂ (obtained from Equation 4.4). The “between” specification

shows how the medium term GDP growth impacts α̂ and β̂ across countries in a specific

time period. The “within” specification represents the impact of GDP on LAZ and rate of

loss of HAZ within countries that occur over time. The specification “DnD” represents the

net change of medium term economic growth when both country and survey fixed effects

are included. This specification tells us how the additional growth of a high growth country

as compared to a low growth country can impact the LAZ and rate of loss of HAZ of a

child.

In Table 4.2 we see that the a 10% increase in the medium term GDP of a country,

increases beta by 0.002 SD. This can be interpreted as a 25% increase over a negative mean

of 0.08 SD. In other words, the 10% increase in GDP, will reduce the rate of loss of HAZ

by 0.02 SD by his first birthday and 0.05 SD by her second birthday. In Figure 4.2 we see

that across developing countries, children under 24 months in age see a rapid decline in the

HAZ after their birth. This loss becomes permanent sometime after their second birthday.

Our model suggests that economic growth can slow down the rapid decline of HAZ within

the first two years, altering the growth trajectory of the child permanently. From the table,

we also see that magnitude of beta is stable across specifications. This is to be expected

since this decline is a common feature across all countries and in all surveys in the DHS

(Figure 4.2).

Column alpha in Table 4.2 shows that between countries, the 10% increase in GDP

increases LAZ by 0.1 SD and within a country, economic growth over time increase LAZ

by 0.4 SD. However, the “DnD” specification shows that LAZ is not impacted by economic
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growth. The results seem intuitive when one refers to Figure 4.2. In the graphs we see

that even though children in low GDP and high GDP countries initially start off at birth

very similar to each other, by their fifth birthday, they find themselves at different levels

on the growth chart as compared to their contemporaries living in other parts of the world.

The within and between specifications capture this experience but differencing out both

the effects in the “DnD” specification, shows that economic growth does not impact LAZ

across countries and over time.

In conclusion for this section, we see that medium term economic growth does not

impact the length at birth, but can permanently alter the child’s growth trajectory within

the first twenty four months of a child’s life.

Age specific results

Figure 4.4 shows the coefficients and standard errors from the specification that

includes country-age (µja) and life span (λca) fixed effects in Equation 4.7. The coefficients

represent the change in HAZ scores for a child at age ‘a’ due to additional economic growth

in a high growth country in comparison to another child, aged ‘a’, whose country did not

experience the same economic growth.

From the figure, we see that at age 0, economic growth does not impact HAZ. This

can be expected since alpha (LAZ) in the previous section is not impacted by economic

growth. Said plainly, economic growth in the birth year of a child cannot change her length

at birth. Since HAZ represents a cumulative effect of nutrition availability, during the birth

year, a child has not been able to fully experience the impact of economic growth. Other

factors such as mother’s health and nutritional status, genetics or the health environment

into which a child is born may instead determine initial HAZ. Between the ages of one

to three, the 10% increase in economic growth in the birth year increases HAZ scores of

children by 0.03 - 0.04 SD. The results suggest economic growth in the medium term prior to

the birth year of a child leads to cumulative positive effects on HAZ scores in the first three

years of life. This effect maybe be driven by better nutrition, improved economic conditions
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for households and improved quality of public goods that affect health input quality and

hence health outcomes for children. By age four, the 10% increase in GDP increases HAZ

by 0.02 SD. Here, it can be the case that more recent GDP growth (not birth year GDP)

or exposure to the disease environment before his fourth birthday plays a bigger role in

determining HAZ than past inputs in health. This could mean that for older children, the

impact of birth year GDP diminishes in strength even though it still has some role to play.

Table 4.3 provides some robustness checks for Equation 4.7. The specification in

column 1 has only country and survey fixed effects. Column 2 includes country-age with

survey fixed effects and column 3 includes country fixed effects with lifespan fixed effects.

The specification in column 4 includes both the country-age and life span fixed effects.

We see that our estimates are stable across specifications. Unlike other specifications, the

specification in column 4 accounts for the shape of the HAZ-age profile, changes in health

that impact HAZ-age profile across cohorts within countries and the changes in GDP that

vary across countries and over time and is thus our preferred specification.

Public Health Mechanisms

As discussed in the conceptual model, economic growth can impact health of a child

either through private investments made by households or through public health channels.

In the case of the latter, improved health care services and disease environment can translate

into better short term health of the child which can manifest as improvements in HAZ over

time. In this section we explore a few of these public health mechanisms through which

GDP can impact households.

For the public health channel (Table 4.4), we find some evidence that increases

in GDP improve the overall health services. In Table 4.4, we can see that a 10% increase

in GDP increases vaccination rates (Cols 1 & 2) by around 0.013%, an increase of 18%

over the mean vaccination rates. Traditional births, i.e births taking place outside formal

health institutions, seem to be reducing during times of economic growth (Cols 3 & 4).

However, the coefficients are not statistically significant. The coefficient on the percentage of
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households reporting that their child has a health card decreases, but this is not statistically

different from 0.

Another potential mechanism that can explain improvements in HAZ is an im-

provement in the health environment (through investments in water and sanitation etc ).

In Table 4.5, we see evidence that a 10% increase in GDP increases the incidence of fever by

0.3%, a 30% increase over the mean, for children between the ages of 0 to 1. Some of this

effect could be working through the vaccination channel, where it could be possible that

children who are getting more vaccinations, report greater incidence of side effects such as

fever. Another possible explanation is that public health improvements from GDP growth

maybe crowding out private investments in health. This would imply that the actual impact

of GDP growth on HAZ may have been larger had these substitution effects not been in

play.
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Discussion & Conclusions

Human capital theory has recognized that inputs in the health production function

have cumulative effects on the health of an individual. Economic growth can stimulate

household wealth and investments in the public health system, thus changing the input

quality. This in turn will impact the development pathways for health in the long term.

The health of young children is known to be more responsive in the short to medium

term to changes in health inputs. In our paper, we show that medium term economic

growth in the birth year of a child has lasting impacts on a child’s health, as measured by

HAZ scores. Prior studies in the literature that have estimated the relationship between

economic growth and child health, have often assumed away the role of the input timing

and the confounds that arise from the relationship between health (HAZ) and child age.

This could be partly because of their inability to deal with the problem empirically and

because conceptually, they assume (maybe too lightly) that weight related anthropometric

indicators reflects both past and future risk to health of the individual. In this paper we set

out to develop new conceptual and methodological tools to capture the dynamic effects of

inputs on the health production function of a child. In the first part, we model the impact of

GDP growth on the length at birth (LAZ) and the rate of loss of HAZ over the first 2 years

of the child’s life. We find that an increase of GDP by 10% reduces the rate of loss of HAZ

by around 0.05 SD in the first twenty four months after birth but does affect LAZ. This

would mean that economic growth in the first two years can cushion the child against the

rapid loss in HAZ, thus permanently altering (for the better) their growth trajectory. We

also carefully adjust for differences that arise between the ‘age at measure’, i.e, the age at

which a child is measured in the survey, and ‘age at exposure’, i.e, the age at which a child

is exposed to GDP growth. We introduce new lifespan fixed effects and country age fixed

effects that use variation within and across countries and cohorts to capture the impact

of medium term economic growth on the child health development pathway. We find here

that a 10% increase in medium term GDP (pre birth conditions), does not change HAZ
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of a new born, but increases HAZ by 0.03 to 0.04 SD for a child from age 1 to age 3 and

increases HAZ by 0.02 SD for a child at age 4. The age 0 estimates can be explained by the

fact that HAZ represents cumulative changes in inputs and hence the impact of economic

growth cannot be captured in the first year of a child. The HAZ at age 0 maybe instead

determined by mother’s health, genetics or the current disease environment into which a

child is born. However, exposure to GDP growth in the birth year can impact the growth

trajectory of the child at all other ages. After age 3 however, inputs in the birth year may

matter less than the current inputs or more recent economic growth. We also explore some

public health mechanisms that are impacted by GDP and find some evidence that medium

term economic growth increases vaccination rates but incidence of fever also increases.
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Total Sample of Individuals (n= 689,811)

Age between 0 to 60 months (n= 689,811)
Missing (n = 0)

Valid HAZ information  (n= 689,811)
Missing (n = 48)

Valid GDP information  (n= 685,099)
Missing (n = 9,943)

Valid Covariate information  (n= 685,075)
Missing (n = 24)

Cross Country Regs
Final Sample (n= 685,075)
Number of Countries = 38
Number of Surveys = 126

 Adapted from: www.consort−statement.org/consort−statement/flow−diagram

Consort Flowchart

Figure 4.3: CONSORT Diagram
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Table 4.1: Summary Statistics: Covariates
Variable Mean SD

HAZwho -143.89 168.16
Child age (months) 28.40 17.17
GDP per capita (log) 6.58 0.92
Survey Year Gap (years) 5.98 2.28
Covariates
female (%) 0.50 0.50
Maternal Age (years) 28.80 6.83
Maternal Education
No Education (%) 0.36 0.48
Primary Education (%) 0.35 0.48
Secondary Education (%) 0.24 0.42
urban (%) 0.36 0.48

N 685075
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Table 4.2: Results: Rate of HAZ Loss and LAZ
OLS Between Within DnD

Alpha Beta Alpha Beta Alpha Beta Alpha Beta
b b b b b b b b

(se) (se) (se) (se) (se) (se) (se) (se)
[bse] [bse] [bse] [bse] [bse] [bse] [bse] [bse]

GDP 9.00 1.68∗∗∗ 10.0+ 1.65∗∗∗ 36.4∗ 2.21∗ 2.08 2.34∗

(5.54) (0.33) (5.33) (0.33) (17.8) (0.93) (15.7) (0.90)
[5.60] [0.35] [5.40] [0.36] [18.4] [0.99] [20.6] [1.15]

Mean -19.7 -7.6
Survey FE X X X X
Country FE X X X X
r2 0.04 0.36 0.15 0.37 0.08 0.08 0.23 0.10
N 126 126 126 126 126 126 126 126
+ 0.10, ∗ 0.05, ∗∗ 0.01, ∗∗∗ 0.001; Robust standard errors clustered at the country level for 41
countries; For each specification columns represent results for children under 2, the first column
presents values of the average LAZ scores (α) and the second column presents values for the rates
of loss of HAZ (β) from Equation 4.5; Analytic cluster standard errors in ( ), 2-stage Bootstrap SE
in [ ].
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Table 4.3: Results: Age Specific HAZ Outcomes
(1) (2) (3) (4)

HAZ HAZ HAZ HAZ
b/se b/se b/se b/se

Age 0 8.8 3.2 12.8 14.5
(10.5) (10.4) (9.6) (9.3)

Age 1 28.8∗∗∗ 30.3∗∗ 32.5∗∗∗ 28.9∗∗

(10.5) (13.4) (10.0) (14.1)
Age 2 33.6∗∗∗ 38.8∗∗∗ 36.7∗∗∗ 36.2∗∗∗

(10.7) (13.1) (10.0) (12.6)
Age 3 31.3∗∗∗ 38.6∗∗∗ 34.2∗∗∗ 38.2∗∗∗

(10.6) (11.0) (9.9) (12.6)
Age 4 28.8∗∗∗ 24.8∗∗ 31.9∗∗∗ 25.9∗∗

(10.5) (9.5) (9.6) (10.0)
Urban 31.9∗∗∗ 32.0∗∗∗ 31.9∗∗∗ 32.0∗∗∗

(2.0) (2.1) (2.0) (2.1)
Mat. Age 0.8∗∗∗ 0.8∗∗∗ 0.8∗∗∗ 0.8∗∗∗

(0.1) (0.1) (0.1) (0.1)
Female 14.3∗∗∗ 14.3∗∗∗ 14.3∗∗∗ 14.3∗∗∗

(1.2) (1.2) (1.2) (1.2)

Sample Mean -143.91
Survey FE X X
Country FE X X
Country-Age X X
Lifespan X X
r2 0.119 0.049 0.120 0.049
Obs 685075 685075 685075 685075

Ordinary Least Squares, All Controls Included, Regressions clus-
tered by country, controls also include dummies for maternal
education
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Table 4.4: Results: Access to Health Care Services
(1) (2) (3) (4) (5) (6)
Vax Vax Trad Trad Card Card
b/se b/se b/se b/se b/se b/se

GDP at Birth 0.13∗ 0.13 -0.13 -0.12 0.0024 -0.017
(0.07) (0.08) (0.08) (0.08) (0.07) (0.07)

Urban 0.066∗∗∗ 0.066∗∗∗ -0.15∗∗∗ -0.15∗∗∗ 0.075∗∗∗ 0.075∗∗∗

(0.009) (0.009) (0.02) (0.02) (0.01) (0.01)
Mat. Age 0.0013∗∗∗ 0.0013∗∗∗ 0.00076 0.00076 0.00065 0.00066

(0.0004) (0.0004) (0.0005) (0.0005) (0.0007) (0.0007)
Female -0.0014 -0.0015 0.0048∗∗∗ 0.0048∗∗∗ -0.0017 -0.0018

(0.002) (0.002) (0.001) (0.001) (0.001) (0.001)

Sample Mean .69 .29 .82
Country FE X X X
Country-Age X X X
Lifespan X X X X X X
r2 0.158 0.042 0.076 0.076 0.055 0.050
Obs 681610 681610 671787 671787 685075 685075

Ordinary Least Squares, All Controls Included, Regressions clustered by country, controls also include
dummies for maternal education

122



Table 4.5: Results: Age Specific Morbidity
(1) (2) (3) (4) (5) (6)

Cough Cough Fever Fever Diarrhea Diarrhea
b/se b/se b/se b/se b/se b/se

Age 0 0.04 0.05 0.09∗ 0.1∗∗ -0.02 -0.003
(0.05) (0.06) (0.05) (0.05) (0.02) (0.03)

Age 1 0.06 0.07 0.09∗ 0.1∗ -0.02 -0.004
(0.05) (0.06) (0.05) (0.07) (0.02) (0.04)

Age 2 0.06 0.07 0.09∗ 0.09 -0.02 -0.005
(0.05) (0.06) (0.05) (0.06) (0.02) (0.02)

Age 3 0.06 0.04 0.10∗ 0.07 -0.01 -0.03
(0.05) (0.06) (0.05) (0.06) (0.02) (0.02)

Age 4 0.06 0.07 0.1∗∗ 0.08 -0.01 0.010
(0.05) (0.05) (0.05) (0.05) (0.02) (0.02)

Urban 0.008 0.008 -0.02∗∗∗ -0.02∗∗∗ -0.006∗∗ -0.006∗∗

(0.005) (0.005) (0.006) (0.006) (0.003) (0.003)
Mat. Age -0.0007∗∗∗ -0.0007∗∗∗ 0.0005∗∗∗ 0.0005∗∗∗ -0.001∗∗∗ -0.001∗∗∗

(0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Female -0.007∗∗∗ -0.007∗∗∗ -0.009∗∗∗ -0.009∗∗∗ -0.01∗∗∗ -0.01∗∗∗

(0.002) (0.002) (0.0010) (0.0010) (0.001) (0.001)

Sample Mean .28 .28 .15
Country FE X X X
Country-Age X X X
Lifespan X X X X X X
r2 0.026 0.020 0.024 0.011 0.032 0.006
Obs 673599 673599 658003 658003 680641 680641

Ordinary Least Squares, All Controls Included, Regressions clustered by country, controls also include
dummies for maternal education
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Chapter 5

Conclusions

Conclusions

In this dissertation, I show that targeted health policy and medium term economic

growth can improve health and health related outcomes of young children under the age of

six in developing countries. Having a government sponsored health insurance that covers

children under six years of age encourages parents to invest in the health of their child.

The first paper shows that when children are covered by health insurance, parents are more

likely to take them to doctors and to spend more on their health. However, these targeted

programs may have unintended consequences on individuals who are not beneficiaries of

the policy. The second paper shows that there can be both positive and negative spill overs

of health insurance policy on ineligible members in households. While health insurance

can increase health spending, food spending and labor market participation of women, this

could come at the cost of education spending in the household. This paper shows that

parents reduce human capital spending, both health and education spending, made on

children who are not eligible for the insurance program in favor of the children who are

covered. The broad implications of my research point to the importance of incorporating

safety nets into policy that can either prevent a household from reallocating resources at

the expense of vulnerable groups or provide alternative resources to non beneficiaries that
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can counter the effects of reallocations. The third paper captures the impact of medium

term economic growth on HAZ sores of children under the age of five. Using new conceptual

and methodological tools, this paper suggests that an improvement in GDP per capita in

the birth year of a child, can lead to cumulative improvements on heights of children who

are between the ages of one to four in developing countries. This paper also establishes

that medium term economic growth provides a cushion against the rate of loss of HAZ in

the first two years of a child’s life. The results suggest that these effects are moderated by

the current health and economic environment on which the health of older children maybe

dependent. Here too, a broader implication of this research is that economic growth can

impact different groups of children differently and hence safety nets and complementary

policies need to be concomitantly introduced to distribute the gains from economic growth

more equitably.

Discussion

Although my research establishes the efficacy of insurance as a mechanism through

which health access in developing countries can be improved, there is a need for more

research that compares the cost effectiveness of investment made in health through health

insurance policy vis a vis through tax financed public health systems in developing countries.

Second, although my research establishes improvements in uptake of health care services,

we see out of pocket spending increasing and my research cannot provide direct evidence

of improved health outcomes. The causal implications of health insurance on financial

stability of households and its impact on health need to be carefully documented in future

research. Finally, future research studying the efficacy of various types of health insurance

programs must consider not just the effects on the intended group but also effects on other

groups within the household. Such a holistic analyses will ensure that the safety nets can

be designed in conjunction with targeted health insurance programs to improve the overall

welfare of all members within the household.
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With over 150 million children malnourished around the world, another important

policy concern in developing countries is how to tackle issues related to child malnutrition.

Academics and policy makers have made considerable progress in understanding the rela-

tionship between income and nutrition. However the marriage of multi disciplinary research

design and advanced empirical tools with evaluation of policies that encourage better nu-

trition practices within households and policies that tackle the issue of nutrition through

cross sector investments in agriculture, water, sanitation will be required going forward.

My dissertation highlights the importance of broadening the focus on policy evaluations

and choosing empirically sound tools to capture new insights on the nuanced nature of the

relationship between child health and income in developing countries.
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Appendix A

Health Insurance Programs in

Developing Countries
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Table A.1: Heath Insurance in Developing Countries
Country Target Population Population

Enrolled
Scope of Services Out of

Pocket as
of 2010**

Intermediate-stage reform countries
Ghana Entire Population 54% Comprehensive 27%
Indonesia Entire Population 63% Comprehensive 38%
Phillipines Entire Population 76% Inpatient, with

Outpatient for
Poor

54%

Rwanda Entire Population 92% Comprehensive 22%
Vietnam Entire Population 53%* Comprehensive 58%
Early-Stage reform Countries
India People Below

Poverty Line, Ex-
tended to informal
sector

63%* Inpatient, with
pilot Outpatient

61%

Kenya Formal Sector, ex-
tended to Informal
sector

20% Inpatient, with
pilot Outpatient

43%

Mali Entire Population 3% Comprehensive 53%
Nigeria Civil servants, ex-

tended to informa-
tion sector

3% Comprehensive 59%

Table is recreated from Lagomarsino et al (2012),* –refers to figures updated by the author; ** –Out
of pocket spending is a percentage of total Health Expenditures, where total health expenditures
= government spending + private spending
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Appendix B

Selection Criteria for HCFP

Households

For the selecting households to exclude in my model, I used the following estimation

strategy -

Yht = β0 + βk1 ∗Xk
ht + εht (5)

Yht = 1 if the household was covered by health insurance for poor, free health certificate

or the HCFP program, and ethnic minorities that lived in the provinces of Thai Nguyen,

Cao Bang, Bac Kan, Lao Kai, Ha Giang, Son La, Lai Chau and households that belong to

the Decision 135 provinces where more than 70% of the communes were covered by federal

funding by the Government of Vietnam 1. .

Yht = 0 otherwise

1The reason I choose this cutoff of 70% comes from the following explanation. In the links provided
in Section 2, footnotes, individual communes covered by federal funding under the Decision 135 provisions
can be identified but not their commune numbers. In the VHLSS surveys on the other hand, individual
communes can be identified by a unique number but their respective names cannot be. This makes it hard
to reconcile information from the decision 135 provisions on those commune covered with the commune
numbers from the survey. There is also no information from external sources that I have identified that can
match the commune names and their numbers. The only information that can be reconciled is information
on the province names and province numbers from the Decision 135 provision and the survey’s province
numbers. To take care of this issue, I tally up information on the percentage of communes that were covered
in each province and identify those provinces where more than 70% of the communes have been covered by
the HCFP program. If this is the case, I consider the entire province to be covered by the HCFP program
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The controls included the following - gender of head of household, education of the head

of household, average age of the head of household, the education level of the highest

educated male and female, permanent house structure, access to electricity on grid, private

water services / garbage disposal / private toilet facilities, public water services, whether

the household owns its house, whether the household owns any land, ethnicity of household,

household size, whether the household is urban and regional fixed effects. All the regressions

are clustered at the level of the province.

The results from the probit regression are used to estimate a predicted probability of being

covered by the HCFP program after conditioning on covariates. In the main results I

consider all children whose households received the cutoff of less than 50% as part of non

HCFP households. In Table 7, I provide 4 different models and their predicted probabilities

to show how my chosen model works relative to others. Column 1: Criteria 1 - gives ethnic

households from certain provinces and those who reported having HCFP a 1 and all else

a 0. Column 2: Criteria 2 - gives ethnic households from certain provinces, households

from Decision 135 provinces, and those who reported having HCFP a 1 and all else 0.

Column 3: Criteria 3 - gives ethnic households from certain provinces, households from

Decision 135 provinces a 1 and all else 0. Column 4: Criteria 4 - gives all households who

have self identified as HCFP 1 and all else 0. Column 2 is my preferred model as it uses

information from the program more carefully. The models are run as probits and the results

are presented in the table below. Since households with the HCFP program are considered

to be poor, all the covariates in the model have the predicted sign. The density estimates

point to the fact that Criteria 2 (which is my preferred specification) is the most flexible of

the models. It assigns more households to the far right of the distribution. Hence all my

results that truncate my sample at the 50% predicted probability are conservative estimates.

I drop close to 17% of all households (and children) by using this criteria. Other work in

the literature drop households which self report having the HCFP program. This gives us

the model Criteria 4 which seems to be a less flexible way to estimate the impact of the

program. The estimation methodology cannot account for endogenity in the reporting of
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the HCFP program where certain households who may have HCFP do not report that they

do.

I consider all possible alternative exogenous criteria for choosing a HCFP house-

hold. I drop all children from households where the highest educated male has no education

as this could proxy for being poor.I also remove children from households where neither the

highest educated male or female has any education.I remove children from ethnic minority

households belonging to the provinces ethnic of Thai Nguyen, Cao Bang, Bac Kan, Lao

Kai, Ha Giang, Son La, Lai Chau and children from households where the highest educated

male has no education. I drop children from ethnic minorities that lived in the provinces of

Thai Nguyen, Cao Bang, Bac Kan, Lao Kai, Ha Giang, Son La, Lai Chau and households

that belong to the Decision 135 provinces where more than 70% of the communes were cov-

ered by federal funding by the Government of Vietnam and households where the highest

educated male has no education. In all cases, I find that the choice I make for selecting

children from non-HCFP housheolds is a robust criteria. I can provide the detailed results

on request.
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Table B.1: Results: Selection of HCFP Households

Covariates Criteria1 Criteria2 Criteria3 Criteria4

gender HH 0.008 0.014** -0.023*** 0.014***

(0.006) (0.006) (0.008) (0.005)

educ HH -0.013*** -0.012*** -0.003 -0.012***

(0.001) (0.001) (0.002) (0.001)

average age HH 0.001*** 0.001*** -0.002*** 0.001***

(0.000) (0.000) (0.001) (0.000)

house type permanent -0.134*** -0.137*** 0.003 -0.137***

(0.010) (0.011) (0.013) (0.009)

house type semi -0.080*** -0.084*** 0.022* -0.088***

(0.010) (0.010) (0.013) (0.008)

house owned 0.001 -0.003 0.054*** -0.006

(0.010) (0.010) (0.018) (0.010)

land owned -0.016** -0.011 0.015 -0.017***

(0.007) (0.008) (0.012) (0.006)

water pvt -0.009 -0.025* -0.051** -0.011

(0.012) (0.014) (0.025) (0.011)

toilet pvt -0.060*** -0.055*** -0.026* -0.061***

(0.008) (0.008) (0.013) (0.008)

light elec -0.146*** -0.135*** -0.127*** -0.079***

(0.017) (0.018) (0.038) (0.015)

garbage pvt -0.030*** -0.021** -0.025* -0.032***

(0.008) (0.009) (0.014) (0.008)

father educHH2 0.000 -0.000 0.001 -0.000

(0.001) (0.001) (0.001) (0.001)

Continued on next page
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Table B.1 – Continued from previous page

Covariates Criteria1 Criteria2 Criteria3 Criteria4

mother educHH2 -0.005*** -0.005*** -0.003 -0.004***

(0.001) (0.001) (0.002) (0.001)

urban -0.018* 0.009 0.053*** -0.021**

(0.010) (0.012) (0.020) (0.009)

Observations 93854 93854 93854 93854

Pseudo R2 0.217 0.219 0.147 0.198

Region FE X X X

Survey FE X X X X

cluster X X X X

Probit regressions, * p<0.05, ** p<0.01, *** p<0.001. Criteria 1 - gives ethnic households from certain provinces and those

who reported having HCFP a 1 and all else a 0. Criteria 2 - gives ethnic households from certain provinces, households from

Decision 135 provinces, and those who reported having HCFP a 1 and all else 0. Criteria 3 - gives ethnic households from

certain provinces, households from Decision 135 provinces a 1 and all else 0. Criteria 4 - gives all households who have self

identified as HCFP 1 and all else 0.
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Appendix C

Impact on Older Children

The estimating equation used in this part of the analysis is as follows.

Yht = β0 + β1 ∗ Tht + β2 ∗ Post05t + β3 ∗ Tht ∗ Post05t + βk4 ∗Xk
ht + εht (3)

Tht represents all households that received health insurance and postt represents the survey

period. Outcomes include the total number of sick days reported, the number of school

or labor days missed due to illness, total hours worked at home and outside. These out-

comes are aggregated for children between the ages of 7 to 17 by gender at the level of the

household.

Results

The results from Table 11 show that the number of days older children are sick

decreases. Boys between the ages of 7 to 17 do not see any change in work spent in the

labor market or at home. The table shows that girls between 7 to 17 increase their work

hours and their housework hours by 12% and 6.3% respectively.
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Table C.1: Results: Impact on Older Children
Outcomes Eqn. 1 Eqn. 2 Eqn. 3

Sick Days -0.209 -0.244 -0.304
Days (0.294) (0.295) (0.332)
(R2) 0.001 0.007 0.007
Mean Dep Var [1.158] [1.158] [1.158]

Missed Days 0.011 -0.056 -0.114
Days (0.291) (0.286) (0.292)
(R2) 0.010 0.025 0.024
Mean Dep Var [3.506] [3.506] [3.506]

Observations 19782 19782 17700

Females (7to17 Yrs) 0.105∗∗ 0.090∗ 0.128∗∗∗

(Work HpD) (0.052) (0.051) (0.047)
(R2) 0.070 0.110 0.086
Mean Dep Var [1.104] [1.104] [1.104]

Females (7to17 Yrs) 0.048∗ 0.052∗ 0.046∗

(Housework HpD) (0.028) (0.027) (0.027)
(R2) 0.074 0.101 0.090
Mean Dep Var [0.798] [0.798] [0.798]

Males (7to17 Yrs) 0.027 0.032 0.035
(Work HpD) (0.054) (0.052) (0.054)
(R2) 0.053 0.087 0.077
Mean Dep Var [1.144] [1.144] [1.144]

Males (7to17 Yrs) 0.017 0.019 0.027
(Housework HpD) (0.020) (0.019) (0.019)
(R2) 0.056 0.101 0.086
Mean Dep Var [0.612] [0.612] [0.612]

Observations 42849 42849 38919

Controls X X X
Province FE X X X
Cluster X X X
Without HCFP Household X X X
Ordinary Least Squares, * p<0.05, ** p<0.01, *** p<0.001, Rows separated by horizontal lines represent
the outcome variables and each cell represents a separate regression.HpD = Hours per Day.
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Appendix D

Summary Statistics by Country

Table D.1: Summary Statistics: Asia
Country Name Survey

Years
BirthYears N HAZ Birth Year

GDP pc
(USD 2005)

1. Armenia 3 1996-2010 4,074 -73.08 1356.94
2. Bangladesh 5 1992-2011 22,391 -190.37 391.141
3. Cambodia 3 1995-2010 10,803 -181.53 420.29
4. Jordan 5 1986-2012 27,806 -67.39 2183.46
5. Pakistan 2 1986-2012 7,114 -202.13 611.84
6. Turkey 3 1989-2003 9,943 -81.47 5605.791

Table D.2: Summary Statistics: South America
Country Name Survey

Years
BirthYears N HAZ Birth Year

GDP pc
(USD 2005)

7. Bolivia 3 1993-2007 23,032 -135.51 971.06
8. Brazil 2 1982-1995 5234 -80.06 4035.81
9. Colombia 5 1984-2009 38,430 -91.91 3321.21
10. DominicanRepublic 3 1987-2013 10,109 -75.47 3081.81
11. Guatemala 2 1991-1998 12,420 -232.49 3081.80
12. Haiti 3 1997-2011 9,217 -111.84 472.59
13. Peru 4 1987-2000 34,168 -148.99 2183.584
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Table D.3: Summary Statistics: Africa
Country Name Survey

Years
BirthYears N HAZ Birth Year

GDP pc
(USD 2005)

14. Benin 3 1997-2011 23,748 -167.17 535.46
15. BurkinaFaso 4 1988-2010 22,319 -149.18 358.81
16. Cameroon 3 1986-2010 10,548 -127.84 963.09
17. Congo 2 2001-2011 8,368 -109.47 1746.24
18. CoteDIvoire 2 1994-2011 4,689 -123.17 1013.27
19. Egypt 5 1988-2013 53,200 -96.21 1195.76
20. Ethiopia 3 1988-2002 22,035 -181.96 138.30
21. Ghana 3 1994-2008 8,099 -130.72 463.35
22. Guinea 3 1995-2012 8,645 -121.63 292.66
23. Kenya 3 1988-2008 14,647 -141.86 529.37
24. Liberia 2 1981-2013 7,495 -140.04 207.41
25. Madagascar 3 1988-2008 13,277 -196.03 289.29
26. Malawi 4 1988-2009 25,037 -194.54 215.22
27. Mali 3 1996-2012 24,450 -150.38 420.92
28. Morocco 3 1982-2003 14,203 -111.99 1458.99
29. Mozambique 2 1999-2011 17,372 -170.48 317.04
30. Namibia 4 1988-2012 10,675 -122.68 3317.52
31. Niger 3 1987-2011 12,579 -173.03 280.13
32. Nigeria 4 1986-2012 53,293 -148.08 855.14
33. Rwanda 4 1988-2010 18,045 -184.38 254.15
34. Senegal 3 1988-2010 10,271 -114.48 731.27
35. Tanzania 5 1987-2009 27,852 -181.88 329.15
36. Uganda 5 1984-2011 17,784 -167.55 251.265
37. Zambia 4 1987-2006 20,978 -189.17 647.78
38. Zimbabwe 4 1984-2010 13,302 -134.20 539.93
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Appendix E

Aggregate Regressions

This table provides the results from the aggregate regressions for 2 outcomes HAZ

and stunted growth1. Column 3 and 6 are the preferred specifications and include both

country-age and cohort-age fixed effects. Here we see that a 10% increase in GDP increases

aggregate HAZ by 0.025 SD and decreases stunting by 0.005% (not statistically significant).

The estimates on the aggregate HAZ outcome lies within the range of the individual age

wise regressions in table 4.3. This reiterates our argument that other studies that estimate

changes at the aggregate level will tend to underestimate the effect of GDP on HAZ.

1Stunting is defined as a condition in which a child’s HAZ score is 2 SD below the reference group’s mean.
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Table E.1: Results: Aggregate Impacts of GDP on HAZ
(1) (2) (3) (4) (5) (6)

HAZ HAZ HAZ Stunted Stunted Stunted
b/se b/se b/se b/se b/se b/se

GDP at Birth 22.6 26.6∗ 25.4∗ -0.04 -0.06 -0.05
(11.7) (10.9) (11.1) (0.03) (0.03) (0.03)

Urban 32.6∗∗∗ 32.6∗∗∗ 32.6∗∗∗ -0.09∗∗∗ -0.09∗∗∗ -0.09∗∗∗

(2.3) (2.3) (2.3) (0.008) (0.008) (0.008)
Mat. Age 0.8∗∗∗ 0.8∗∗∗ 0.8∗∗∗ -0.002∗∗∗ -0.002∗∗∗ -0.002∗∗∗

(0.1) (0.1) (0.1) (0.0003) (0.0003) (0.0003)
Female 14.3∗∗∗ 14.3∗∗∗ 14.3∗∗∗ -0.04∗∗∗ -0.04∗∗∗ -0.04∗∗∗

(1.2) (1.2) (1.2) (0.003) (0.003) (0.003)

Mean -144 .36
Age X X
Survey X X
Country X X X X
Country Age X X
Lifespan X X X X
r2 0.16 0.16 0.05 0.13 0.13 0.04
N 685075 685075 685075 685075 685075 685075
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