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Three Essays on the Impact of Welfare Policies 

 

Megan Deepti Philomena Thomas, Ph.D. 

The University of Texas at Austin, 2016 

 

Supervisor:  Leigh L. Linden 

 

This dissertation studies the impact of welfare policies in India and the United 

States with an emphasis on the indirect effects on children’s well being. 

Welfare policies, especially policies that target poverty alleviation, have been 

shown to increase employment and family income. I explore their potential to have 

secondary effects on children’s health and education and to have long run effects. I 

analyze three large public welfare policies, the Mahatma Gandhi National Rural 

Employment Guarantee Act (NREGA) in India, the WWII GI Bill in the United States 

and the Earned Income Tax Credit (EITC) in the United States. 

The first chapter studies NREGA in India, the world’s largest public works 

program, which has increased employment and wages in rural India. Using a regression 

discontinuity with difference-in-difference empirical strategy based on a unique method 

used by the government to roll out the program in three phases, I find that the program 

significantly increased child health investments, reduced child mortality and increased 

children’s ability to complete math and reading exercises. 

The second chapter studies the WWII GI Bill in the United States, which provided 

generous education financial support to veterans and is popular for having increased 

college education. Using a regression discontinuity design based on the sharp fall in 

eligibility across birth cohorts due to the enlistment method, I find that the WWII GI Bill 
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also caused a significant increase in high school completion and in the long run an 

increase in employment and a decrease in poverty. 

The third chapter studies the EITC in the United States, which is a tax credit 

scheme that supplements earned income and has increased employment particularly for 

single mothers with high school level of education or below. Using the differential 

increase in 1993 in the tax credit generosity across families with one child and families 

with two or more children, I find that the program increased child health insurance 

coverage, especially through private health insurance. 

The analyses of the three programs demonstrate that welfare policies can 

indirectly benefit children’s development and have positive effects in the long run, which 

should be included in their evaluation. 
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Chapter 1:  Guaranteeing Children a Better Life? The Impact of the 

Mahatma Gandhi National Rural Employment Guarantee Act on Child 

Health and Learning in Rural India 

 

1.1 INTRODUCTION 

Unemployment and negative income shocks can have long lasting negative impacts 

by reducing education attainment and economic well-being of even the next generation 

(Duryea et. al 2006, Stevens and Schaller 2009, Jensen 2000). Public works programs 

have long been a way to alleviate these shocks, while building infrastructure. Their key 

purpose is to correct for income volatility and unemployment risk, whether resulting from 

macroeconomic conditions or just due to household level shocks.  The Works Progress 

Administration of 1935 in the United States provided employment to almost 8 million 

households that were drastically affected by the Great Depression. In early 2015 the 

Obama administration announced the launch of a 6 year long public works program to 

repair the infrastructure in the United States, while providing a new avenue for job 

growth. 

In developing countries the most common source of income volatility is negative 

shocks to agricultural output typically due to weather shocks. Adverse agricultural 

conditions lead to variability in school attendance (Jacoby and Skoufias 1997) and drastic 

worsening of malnutrition (Foster 1995, Jensen 2000). Public works programs play an 



 2 

even more protective role in developing countries given the higher sensitivity to climate 

shocks and the lack of adequate safety nets such as access to credit. The climate and 

agricultural shocks in developing countries, which cause earnings to be low and volatile, 

are recurrent and persistent and public works programs are now being identified as long-

term safety nets for addressing such problems that cause long-term poverty. This has led 

many developing countries to undertake public works programs in order to provide a 

safety net in the form of an alternate employment avenue, which both protects families 

during economic shocks and helps families to move out the poverty trap that these shocks 

often perpetuate. The Mahatma Gandhi National Rural Employment Guarantee Act 

(henceforth NREGA) in India is one such program that aims to alleviate poverty while 

building infrastructure and reaches millions of families whose incomes are constantly 

subject to agricultural vagaries. 

The NREGA in India is the world’s largest public works program. The program 

supplements employment and income in rural areas that are largely agricultural and 

together house approximately two-thirds of the country’s population. The NREGA was 

the flagship anti-poverty initiative of the incumbent Indian National Congress party and 

was signed into effect in September 2005. The Act guarantees 100 person days of 

employment per year to every rural household in India at a stipulated minimum wage by 

providing unskilled manual work to any adult member of the household who volunteers 

to work. The program was implemented in districts across the country in three phases, 

starting in February 2006 and attaining nationwide coverage in the third phase in April 

2008. The first two phases targeted the least developed districts for implementation. 
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Under the Act local government bodies, called Gram Panchayats, are mandated to 

provide 100 days of employment to each rural household per year. As of 2012, the 

government figures claim to provide jobs to 50 million households and create 12 billion 

person days of employment every year.  Its sheer magnitude makes it the biggest anti-

poverty scheme ever to be initiated by any government in the world.  

I study the impact of this public works program on child health investments, child 

and maternal mortality, school enrollment and children’s learning in math and reading. 

By doing so, I aim to determine whether public welfare schemes that aim to generate 

employment have indirect secondary benefits of improving children’s development. To 

study the effects of the NREGA on child mortality, maternal mortality and child health, I 

use data from the District Level Household and Facility Survey from the 2002-04 and 

2007-08 rounds. To study the effects on school enrollment and child learning outcomes in 

math and reading, I use data from the Annual Status of Education Reports of 2005-2011. 

I use a regression discontinuity with difference-in-difference empirical design. This 

empirical design builds on the regression discontinuity framework in Zimmerman (2013), 

which was the first study to exploit the algorithm that was used by the government to 

allocate treatment to districts in phase 1 and phase 2. The algorithm first determined the 

fixed number of districts to be treated in each state depending on the prevalence of 

poverty in that state. States then ranked their districts on a development index and treated 

the lowest ranking districts till they exhausted the number of districts they could treat. 

The algorithm thus creates a discontinuity in treatment at specific rank values over the 

development index in each state. I include a second difference in time, which exploits 
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variation in treatment over time as implementation was phased in over three years from 

2006 to 2008, in order to control for some pre-existing differences between districts 

across the discontinuity point. The pre-NREGA parallel trends assumption for this 

Regression Discontinuity with Difference-in-Difference model is satisfied. 

I find that the NREGA increased health investments in infants in terms of 

institutional delivery, immunization and breast-feeding. It increased the take up of polio 

and measles by 3.5 and 5.4 percentage points respectively. It also increased the take up of 

Vitamin A supplements for infants by 5 percentage points. It increased the probability of 

using antenatal care by 2.3 percentage point, the probability of institutional delivery by 

1.1 percentage point, the probability of having the infant checked within 24 hours of birth 

by 1.2 percentage points and the probability of breast-feeding within 24 hours by 2 

percentage points. These health investments combined with improved food security (Ravi 

and Engler 2012) as a result of higher and more stable income flow enabled a decline in 

the most critical measure of health status, i.e., child and maternal mortality. The NREGA 

caused a decline in child mortality by 0.4 percentage points on a base of 7 percent, with 

the impact coming largely from the decline in mortality of female children. Since the 

majority of child mortality is concentrated within the first year and first month after birth 

I look more closely at infant and neonatal mortality. I find that around half of the decline 

in child mortality due to NREGA comes due to the decline in mortality in the first year 

and around a quarter of the decline in child mortality due to NREGA comes due to the 

decline in mortality in the first month. It also led to a decline in maternal mortality by 0.1 

percentage points on a base of 1 percent. These results show that public works programs 
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have the capacity to enable families to make better health investments in their children 

that can ultimately reduce the probability of losing the children to disease or malnutrition. 

For children’s education, I find that the NREGA increased school enrollment and 

improved learning outcomes for children. It increased total school enrollment by 1.3 

percentage points. It increased public school enrollment by 3.5 percentage points while 

reducing private school enrollment by 1.4 percentage points. It increased the probability 

of children being able to read letters, words and paragraphs by 4, 3.7 and 2.4 percentage 

points respectively. The NREGA increased the probability of a child being able to 

recognize numbers, perform subtraction and perform division by 5, 3.1 and 1.3 

percentage points respectively, though the latter is not statistically significant. Thus, even 

though NREGA might have reduced mother’s time at home in childcare and increased 

children’s time in housework, there has been an appreciable improvement in the 

children’s ability to complete math and reading exercises. This has also occurred in spite 

of the finding that private school enrollment dropped while public school enrollment 

increased, which might raise concerns about the quality of education as the former 

generally perform better than the latter. These results show that increasing and stabilizing 

income in poor populations can cause substantial gains in children’s learning outcomes. 

This paper makes two contributions to the literature. First, it analyzes the indirect 

effects of NREGA on health investments in infants, child mortality and maternal 

mortality, and child learning outcomes. This analysis expands our understanding of the 

potential of public works programs to impact child welfare. The findings contribute to a 

general body of literature that has studied the impact of public works programs. These 
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studies have largely focused on analyzing the direct effects on employment and income. 

They have found public works programs to function more importantly as safety nets than 

as income generators, protecting people during weather shocks and low agriculture yields 

(Dev 1995, Subbarao et. al 2013). They have further shown that public works programs 

reduce food insecurity and increase consumption (Berhane et. al 2011, Devereux et al 

2008, Gilligan et al 2009).1 Most of these studies rely on propensity score matching and 

difference-in-difference methodologies. This paper provides a broader understanding of 

the indirect effects of public works programs on children’s welfare. It is also able to use a 

more rigorous empirical strategy than has been used in the previous literature.  

The paper also contributes to the growing literature specifically on the NREGA by 

using variation in treatment that can more plausibly satisfy the exogeneity assumption for 

identification than variation that has been used in previous studies to analyze the impact 

of the program on children’s outcomes. Previous studies have demonstrated a sizeable 

positive impact of the program on the employment and wages earned by rural households 

(Berg et. al 2012, Imbert and Papp 2011), with larger effects for women (Azam 2012) 

and during rainfall shocks and the agricultural off-season (Zimmerman 2013, Imbert and 

Papp 2011). The program also increased household expenditure and improved food 

security (Ravi and Engler 2012) and reduced poverty (Deininger and Liu 2013, Klonner 

and Oldiges 2012). These findings show that the program has had substantial positive 

                                                
1 Studies have also found the programs to increase agricultural productivity and non-farm business activities (Berhane 
et. al 2011, Gilligan et al 2009). In light of concerns that mother’s time away from home could negatively impact 
children, the literature has found positive effects on preschoolers’ nutrition (Brown et. al 1994). 
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effects on the intended outcomes of employment generation and poverty reduction.2 

Recent studies have analyzed the impact of the program on children’s outcomes. While 

the literature finds positive effects on health (Dasgupta 2013), there is mixed evidence on 

its impact on education outcomes. Li and Sekhri (2013) and Shah and Steinberg (2015) 

find that the program caused a decline in school enrollment and math scores. However, 

Afridi et. al (2012) finds that it increased children’s time spent in school in the state of 

Andhra Pradesh.3 These studies have used a difference-in-difference empirical strategy 

that exploits the phasing in of the scheme across districts over three years. However, 

since the government chose to treat the least developed districts first, it is possible that 

the treatment effects from the difference-in-difference strategy is confounded by 

differential trends between districts that were treated early (and were less developed) and 

the districts that were treated later (and were relatively more developed). Zimmerman 

(2013) constructs a more rigorous empirical strategy that does not rely on the parallel 

trends assumption of the difference-in-difference strategy. She builds a regression 

discontinuity framework based on the algorithm that was used by the Government to 

choose districts for treatment in each phase. I use this regression discontinuity framework 

and include variation in treatment over time to correct for some pre-existing differences 

that exist between districts around the discontinuity point, which results in a regression 

discontinuity with difference-in-difference empirical strategy. The use of the regression 

                                                
2 Hari and Raghunathan (2015) find that the safety net nature of the NREGA also provides farmers the security to take 
up high risk-high yield farming techniques, which is a positive indirect effect of the program. 
3 Li and Sekhri (2013) use an administrative school dataset and find that the NREGA reduced school enrollment. Shah 
and Steinberg (2015) use data from the Annual Status of Education Reports and find that the program caused a decline 
in school enrollment and math scores for older children. On the other hand (Afridi et. al 2012) use a panel survey 
dataset and find an increase in children’s time spent in school in the state of Andhra Pradesh. 
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discontinuity with difference-in-difference empirical strategy to study the impact on 

children’s outcomes provides the second contribution of this study. Analysis using this 

empirical strategy provides evidence that the program improved children’s human capital 

accumulation. 

The rest of the paper is organized as follows: section 2.1 describes the program and 

section 2.2 describes the algorithm used to allocate treatment to districts, section 3.1 

describes the empirical strategy and section 3.2 describes the data, section 4.1 presents 

the first stage, section 4.2 presents the results for child health outcomes, section 4.3 

presents results for child learning outcomes, and section 5 concludes. 

1.2 BACKGROUND 

1.2.1 Overview of the Mahatma Gandhi National Rural Employment Guarantee 

Act (NREGA) 

A public-works program typically creates low-skilled or semi-skilled employment 

opportunities at stipulated wages in targeted poor populations. The concept behind 

public-works programs is to transfer cash to poor families in the form of wages in 

exchange for work performed by members of the family. In this way public-works 

programs supplement the efforts of poor families to sustain themselves, rather than make 

them rely on direct cash handouts. While initially the programs were implemented to 

mitigate the effects of short run disasters such as droughts, increasingly many programs 

are now being seen as a way of creating employment and income trajectories that will 

pull people out of poverty permanently, apart from just providing temporary relief. Public 
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policy of many developing countries in Africa, Asia and South America has encompassed 

the public-works model to promote development. Since 2000 the World Bank has 

implemented more than 80 public works programs in 45 countries.  

The NREGA was the flagship public welfare program of the Indian central 

government when it was signed into effect in September 2005. It was launched in 200 

districts in February 2006 (phase1), another 130 districts in April 2007 (phase 2) and the 

remaining 285 districts in April 2008 (phase 3). It was intended to bring a minimal level 

of employment to every household in rural India. The magnitude of the program and the 

large number of beneficiaries that fall under it makes it the world’s largest public works 

program. Under the program every household in rural areas of the country is entitled to a 

total of 100 person days of employment per year at a minimum wage. Any person above 

the age of 18 in the household is eligible to work under the scheme. Beneficiaries are 

employed to perform unskilled manual work in public works projects such as the building 

of roads, dam construction, cleaning of water bodies etc. These projects are implemented 

by local government bodies and vary across regions. When a beneficiary does not receive 

the number of days of employment he signs up for he is entitled to an unemployment 

compensation, which is typically lower than the minimum wage of the program. The 

central government incurs the costs of implementing projects and paying the 

beneficiaries’ wages. The state government incurs the cost of paying the unemployment 

compensation. This creates incentives for the state government to ensure that projects are 

implemented and employment is generated. Apart from increasing employment and 

reducing poverty, one goal of the scheme was to have women comprise 35% of the 
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beneficiaries. By encouraging women to take up work under the scheme and by paying 

them equal wages as men, the program intended to increase women’s presence in the 

labor force and reduce the gender inequality in rural wages. The program has successfully 

attracted women to participate in it and as of 2012 women comprised 54% of the 

beneficiaries employed in the program, with considerable variation across states. At the 

national level on average household work for 35 person days in a year and receive Rs. 

124 ($2) a day. As of 2012 NREGA creates 12 billion person workdays every year and 

incurs an expenditure of $5.4 billion, 0.3 percent of India’s GDP. 

The government aimed to achieve two goals through this program. First, they aimed 

to provide employment security to rural families, who largely work in agriculture and 

whose income is often subject to rainfall fluctuations. Moreover, rural households face a 

yearly agricultural dry season during which they have very little income inflow from 

agriculture. This waiting phase in the agricultural cycle is often economically the most 

difficult period for rural households. The aim of the NREGA was to provide rural 

households with an alternative employment avenue to agriculture as well as a safety net 

during rainfall shocks and the dry season.  The second aim was to build infrastructural 

assets in rural areas. The work that is provided under the NREGA is unskilled manual 

labor on infrastructure development projects such as building of roads and irrigation 

canals, cleaning of water bodies, building of dams among other similar projects. These 
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infrastructural capabilities would further enable economic development of the rural areas 

in the long run.4 

There are useful policy insights to be gained from understanding the indirect effects 

of a public welfare scheme. If the NREGA has had significant impacts on children’s 

welfare apart from increasing household employment and income, it could help break the 

cycle of poverty that persists across generations. By having better health and education 

during childhood, the children could acquire better employment in their adulthood, which 

could in turn reduce the need for public assistance in the long run. The effects of 

children’s welfare can often be stronger when there is an increase in the mother’s 

employment and wages, since their increased earning capacity enables them to direct 

household savings towards investments in their children, especially their female children 

(Qian 2008). Since the NREGA increased women’s employment and wages more than 

men’s (Azam 2012), it has the potential to improve children’s well being through this 

channel as well. The indirect effects on children are important to consider when 

analyzing the viability of any public welfare program, mainly because of their potential to 

influence the future of the economy, apart from immediately increasing children’s well 

being which is in itself desirable. I explore the indirect effects of the NREGA on 

                                                
4 The large magnitude of the program has recently come under question in the Indian political arena. The new 
incumbent party, the Bharatiya Janata Party which took over the Central Government in mid 2014, has been debating 
on drastically reducing the coverage of the program to only the least developed taluks (subdivisions of districts) and 
reducing the allocation of funds for the program. This has generated substantial controversy and discussion on the costs 
and benefits of running the program. The main concerns for the proponents of scaling back the program have been the 
cases of corruption and leakage of funds that have occurred in the program. The main counterarguments from the 
proponents of continuing the program have been the substantial livelihood security and reduction in poverty that the 
program has provided poor families in rural areas, in spite of the corruption and leakages that have crept into it. In light 
of the possibility of a scale back of the program, its impact on children’s health and education will be a critical feature 
to consider while determining the program’s future. 
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children’s health and education to discern whether this public works program, the largest 

one ever to have been implemented, has the makings of such contributions to the 

economy.  

The results capture the net impact of the NREGA on the health and education 

outcomes of children. The empirical strategy and data do not allow the decomposition of 

the effects into specific channels. There are several channels through which NREGA 

could improve child health and learning outcomes. Households that face household level 

shocks have access to alternate employment and income. Households are also more 

prepared to deal with macroeconomic shocks and have reduced need for precautionary 

savings. In addition the high participation of women (54% of beneficiaries) could cause a 

larger fraction of the income increase to be spent on children’s development. While each 

of these channels is likely to be a reason why NREGA improves child health and 

learning, I determine the net impact of all these channels and do not isolate any of them 

empirically. 

1.2.2 Selection of Districts for Treatment in the Three Phases 

The program was phased into rural districts across the country in three phases. In 

phase 1 (February 2006) 200 districts were treated, in Phase 2 (April 2007) another 130 

districts were treated and in phase 3 (April 2008) the 285 remaining rural districts were 

treated. The decision of which districts would receive treatment in each phase was based 

on an algorithm that aimed to first treat the least developed districts. This algorithm was 
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progressively applied in phase 1 and phase 2. In phase 3 all the remaining districts were 

treated. 

Under the algorithm each state was given a fixed share of the total number of 

districts that were to be treated in a given phase. This share was determined by the share 

of the country’s population under the poverty line living in that state. Thus, if a state 

housed 5% of the country’s poor population, then 5% of the total number of districts to 

be treated would come from this state. Taking phase 1 in which 200 districts were treated 

in total, 10 districts from this state would be treated. 

Once states knew how many districts could be treated they would choose their least 

developed districts to be treated. They would identify these districts by ranking all their 

districts on a development index. The development index is the sum of three sub-indices 

measuring agricultural output, agricultural wages and proportion of the population that 

belongs to the Scheduled Tribe/Scheduled Caste group. The Scheduled Tribe/ Scheduled 

Caste group is the low ranking group in the Indian caste system, and has not been able to 

enjoy the benefits of India’s economic growth, as have the higher caste groups. 

Addressing this concern the Indian government tries to specifically target the group in 

many public welfare programs. Lower values on the three indices imply lower 

agricultural output, lower agricultural wages and higher proportion of the population 

belonging to the Scheduled Tribe/ Scheduled Caste group respectively. The sum of these 

indices gives the composite development index called the ‘Backwardness Index’ in 

government documents and to which I will refer to as the ‘Development Index’. Thus, as 

in the above example if a state had to treat 10 districts then after ranking the districts in 
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increasing order of their value on the Development Index, it would choose the 10 lowest 

ranking districts for treatment. 

1.3 METHODOLOGY 

1.3.1 Empirical Strategy 

I use a regression discontinuity with a difference-in-difference framework to study 

the impact of the NREGA on children’s health and learning outcomes. The strategy 

exploits the algorithm described above that was used by the Government to determine 

which districts would be treated in each phase. The algorithm gives rise to a discontinuity 

in treatment at the specific rank on the development index that corresponds to the number 

of districts to be treated within each state. I incorporate a second difference in time to 

control for any pre-existing differences between districts across the discontinuity point. 

As described in section 2.2, there were two steps in this algorithm. First, each state 

was given a specific number of districts to treat, which was determined by the prevalence 

of poverty in that state. Out of the total number of districts in the country that would be 

treated in a given phase, each state got the share of districts that equaled the share of the 

country’s poor population living in that state. Once the state knew how many districts it 

could treat it picked districts on the basis of a development index (called the 

‘Backwardness Index’ in government documents) in the second step. Each state treated 

the districts with the lowest ranks on the development index till it exhausted the number 

of districts it was allowed to treat in that phase. This creates a discontinuity in treatment 

at that rank which equals in magnitude to the number of districts that could be treated in 
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the state. Because different states have a different share of the country’s poor living in 

them, they were given different numbers of districts to be treated. Thus, states differ in 

the rank at which the discontinuity in treatment is observed. And since states have 

different distributions of the development index, the value of the development index at 

the cut off rank is also different across states. I construct state normalized ranks in which 

the highest-ranking district that should be treated according to the algorithm is given a 

rank of zero. All districts that have lower values on the development index have negative 

ranks (and are assigned treatment) and all districts that have higher values on the 

development index have positive ranks (and are not assigned treatment). 

There were cases, however, of states choosing a couple more or less districts for the 

NREGA implementation in a given phase than the number suggested by the poverty 

criterion. Even slight changes in the number of districts that were treated from the 

number of districts that were supposed to be treated can cause problems in observing the 

discontinuity in treatment. This is because even if one extra district was treated then it 

would create significant measurement error at the discontinuity point predicted by the 

poverty criterion, even if the algorithm of choosing the lowest ranking districts was 

otherwise followed. I address the problem by taking the number of districts to be treated 

as the actual number of districts that were treated ex post. I include state fixed effects in 

my regression discontinuity empirical model to control for difference across states that 

were able to get more or fewer districts treated. Given the actual number of districts 

treated for every state I follow the algorithm of assigning treatment to the lowest ranking 

districts till the number is exhausted.  
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The following is the regression discontinuity model: 

Outcomeidp = α + β Treatdp + f(Dev Index)dp + Treatdp*f(Dev Index)+ θs +  ψp + uidp 

(1.1) 

Outcomeidp is the outcome observed for individual i in district d for phase p. Since 

the algorithm was applied in both the first and second phase of the NREGA 

implementation, the sample consists of individuals observed in each of the phases. 

Individuals in districts that have ranks too high to be treated in phase 1 but low enough to 

be treated in phase 2 are duplicated to serve as controls in phase 1 and as treated in phase 

2. Treat=1 if the individual lives in a district with state-normalized rank at or below zero, 

f(Dev Index) is a polynomial in the development index, θs is a vector of state fixed effects 

and ψp is a vector phase fixed effects. The regressions also include controls for child age, 

gender and caste. The standard errors are clustered at the district level. I use a quadratic 

specification for the polynomial of the development index. 

As we will discuss is section 4.1, Table 1.2 shows that significant pre-NREGA 

differences existed on a few outcomes between districts around the discontinuity point. 

Taking a second difference in time controls for any pre-existing differences between 

districts on the two sides of the discontinuity. 

The following is the Regression Discontinuity with Difference-in-Difference 

model: 

Outcomeidpt = α + β Aftert*Treatdp +  f(Dev Index)dp + Treatdp*f(Dev Index) +  θd  + λt     

+ ψp + Xidpt  + uidpt 

(1.2) 
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After=1 if the individual was observed after treatment implementation in a given 

phase. In the health regressions the term ‘After’ is replaced with ‘Born After’ and 

‘Pregnant After’ to denote that the child was born after implementation of the NREGA 

and that the mother became pregnant after implementation of the NREGA respectively. 

f(Dev Index) is a quadratic polynomial specification in the development index. θd  is a 

vector of district fixed effects. λt is a vector of year fixed effects. ψp is a vector of phase 

fixed effects (phase 1 and 2). Xidpt is a vector of individual characteristics such as age, 

gender and caste. 

There are instances in which states have occasionally deviated from the algorithm 

and treated a higher-ranking district in place of a lower-ranking district. Due to the 

imperfect compliance, the discontinuity in treatment is, thus, a fuzzy discontinuity rather 

than a sharp discontinuity. 

To check whether districts further from the discontinuity point could be causing a 

bias in my estimates from the quadratic polynomial specification, I fit higher order 

polynomials in the development index, which fit the data more closely. As we increase 

the order of the polynomial and fit the data more closely, we effectively get the treatment 

effect from comparing districts in smaller bandwidths around the discontinuity point. If 

higher order polynomials give different results from the preferred quadratic specification, 

it would imply that the above estimates are influenced by districts far away from the 

discontinuity point and are not capturing the true treatment effect. On the other hand if 

the estimates are consistent with that of the quadratic specification it would imply that the 

preferred quadratic specification fits the data well and is capturing the true treatment 



 18 

effect, i.e., the difference between districts on opposite sides of the discontinuity caused 

due to exposure to treatment.  I fit polynomials up to the fifth order. Tables A1.1 and 

A1.2 show the results across different polynomials for child health and child learning 

outcomes respectively. As the two tables show, the estimates are the same across all the 

polynomial specifications for both health and learning outcomes. Thus, the quadratic 

specification fits the data adequately to give the unbiased treatment effect. 

1.3.2 Data 

I use the 2007-08 and 2002-04 survey rounds of the District Level Household and 

Facility Survey (DLHS-3 and DLHS-2) for the analysis on health. A section of this 

survey interviews all ever-married women in the household and collects a history of their 

reproductive life for the last four years. It collects information on their reproductive 

health, use of pre-natal care and the immunization records and health status of their last 

two children. In particular, it gives information on the mortality status of their children. It 

also gives information on women who died due to pregnancy or childbirth. By taking 

every birth of a woman as an individual observation, I have converted the cross-sectional 

dataset into a panel dataset for ever-married women who have given birth in the last four 

years. The drawback of the survey is that it focuses entirely on health and doesn’t provide 

information on income or employment in public works. Thus, the empirical analysis on 

health provides intent-to-treat estimates of the effects of the NREGA. 

For studying learning outcomes of children I use the Annual Status of Education 

Report (ASER) 2005-2011 rounds. These surveys record children’s enrollment in school 
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and type of school. It also interviews children, regardless of their school enrollment 

status, on math and reading exercises of various difficulty levels.  This dataset also does 

not provide information on income or employment. Thus, the analysis of learning 

outcomes also provides intent-to-treat estimates of the impact of the NREGA.   

Table 1.1 presents the main descriptive statistics for districts receiving actual 

treatment in the three phases prior to any NREGA implementation. The three panels on 

health and education outcomes show that districts that were treated in later phases had 

better health and education statistics than districts that were treated in earlier phases. 

Panel A shows that districts from the third phase made higher investments in infant health 

such as in ante-natal care and immunization than districts from the first two phases. Panel 

B shows that they also had lower child and maternal mortality rates. Panel C shows that 

districts from the third phase also did better in education statistics than districts from the 

first two phases. They had higher private school enrollment and the children from these 

districts were more likely to be able to perform math and reading exercises. The data 

reflect the targeting mechanism of NREGA that intended to treat the less developed 

districts first. The data show that prior to NREGA implementation the districts that were 

treated earlier were performing worse on education and health measures than districts that 

were treated in later phases. 
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Table 1.1: Descriptive Statistics – Districts from the Three Phases at Baseline 

Phase&1&Districts Phase&2&Districts Phase&3&Districts

Panel&A:&Health&Outcomes

Any&Ante2natal&Care 0.66 0.65 0.76
Institutional&Delivery 0.33 0.36 0.45
Breast&Feeding&Within&24&hours 0.4 0.39 0.47
Breast&Feeding&Within&2&days 0.78 0.79 0.81
BCG 0.69 0.69 0.78
Polio 0.71 0.72 0.81
DPT 0.67 0.68 0.76
Measles 0.39 0.4 0.48
Vitamin&A 0.23 0.24 0.29
Diarrhea 0.13 0.15 0.16

Panel&B:&Mortality&Outcomes

Child&Mortality 0.08 0.079 0.069
Infant&Mortality 0.069 0.068 0.06
Maternal&Mortality 0.012 0.012 0.008

Panel&C:&Education&Outcomes

School&Enrollment 0.86 0.87 0.87
Public&School&Enrollment 0.71 0.7 0.63
Private&School&Enrollment 0.13 0.15 0.23
Dropping&Out 0.04 0.03 0.03
Read&Letters 0.72 0.74 0.78
Read&Words 0.6 0.62 0.68
Read&Paragraphs 0.48 0.5 0.56
Recognize&Numbers 0.65 0.68 0.72
Subtraction 0.44 0.47 0.53
Division 0.26 0.29 0.33

 
Note: Health outcomes and mortality outcomes obtained from the District Level Health and Facility Services wave 2 
(2002-04). Education outcomes obtained from the Annual Survey of Education Report 2005. All outcomes are 
indicator variables. 
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1.4 RESULTS 

1.4.1 First Stage 

I check for discontinuity in treatment at the expected discontinuity point as 

calculated by the algorithm. For each phase, I observe ex-post the number of districts that 

were treated in each state and generate state normalized ranks based on this number. I 

first give original ranks to all districts in a given state by ordering their values on the 

development index. I then give the state normalized rank of zero to the district whose 

original rank is equal to the number of districts that can be treated in the state. The 

districts which have values on the development index below the district assigned the state 

normalized rank of zero have negative state normalized ranks and are assigned treatment. 

The districts which have values on the development index above the district assigned the 

state normalized rank of zero have positive state normalized ranks and are not assigned 

treatment. Figures 1, 2 and 3 plot the quadratic fitted predicted values of treatment and 

the raw data of actual treatment by state normalized rank. The figures show the 

discontinuity in the probability of treatment at the state normalized rank of zero for phase 

1, phase 2 and with both phases combined respectively. There is a discontinuity in 

treatment at the state normalized rank value of zero for both phase 1 and phase 2. The 

discontinuity is especially sharp for phase 2. The figures also show the discontinuity 

estimate from the first stage quadratic polynomial regression. The estimates show that for 

phase 1 the probability of treatment falls by 15 percentage points when the state 

normalized rank becomes strictly positive. For phase 2, the probability of treatment falls 

by 52.5 percentage points when the state normalized rank becomes strictly positive. 

Combining the two phases, the probability of treatment falls by 22 percentage points 

when the state normalized rank becomes strictly positive. Thus, there is significant 
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discontinuity in treatment at the state normalized rank value of zero. As the raw data plots 

show there is incompliance especially at the state normalized rank value of zero. Thus, 

for my empirical model I exclude districts with state normalized rank values of zero. The 

point estimates for the treatment discontinuity become larger on excluding districts with 

state normalized rank value of zero, with a 42 percentage point higher probability of 

treatment for districts with negative state normalized ranks than districts with positive 

state normalized ranks, for the combined sample of the first two phases. On excluding 

districts with state normalized rank values of zero, the regression discontinuity in the 

empirical model becomes a donut-hole regression discontinuity. Regressions that include 

districts with state normalized rank values of zero give similar results.5 
 

Figure 1.1: Treatment Discontinuity – Phase 1 (Quadratic Specification) 

 
Note: The x axis gives the state normalized rank for districts on the development index. Each rank value constitutes one 
bin. The y axis gives the probability of treatment. The fitted curves are obtained from a regression of actual treatment 
on a dummy variable that takes the value 1 for ranks 0 and below 0, a quadratic polynomial of the development index 
and an interaction of the above dummy variable and the quadratic polynomial. The coefficient shows that districts with 
ranks 0 and below were 15 percent more likely to get treated than districts with positive ranks. 

                                                
5 Zimmerman (2013) also finds incompliance especially around the discontinuity point. She conducts robustness 
checks by including and excluding districts right around the discontinuity point. I find similar results on including and 
excluding districts with state normalized rank values of zero. 
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Figure 1.2: Treatment Discontinuity – Phase 2 (Quadratic Specification) 

 
Note: X axis gives the state normalized rank for districts on the development index. Each rank value constitutes one 
bin. The y axis gives the probability of treatment. The fitted curves are obtained from a regression of actual treatment 
on a dummy variable that takes the value 1 for ranks 0 and below 0, a quadratic polynomial of the development index 
and an interaction of the above dummy variable and the quadratic polynomial. The coefficient shows that districts with 
ranks 0 and below were 52.5 percent more likely to get treated than districts with positive ranks. 

Figure 1.3: Treatment Discontinuity – Both Phases Combined (Quadratic Specification) 

 
Note: X axis gives the state normalized rank for districts on the development index. Each rank value constitutes one 
bin. The y axis gives the probability of treatment. The fitted curves are obtained from a regression of actual treatment 
on a dummy variable that takes the value 1 for ranks 0 and below 0, a quadratic polynomial of the development index 
and an interaction of the above dummy variable and the quadratic polynomial. Districts above the discontinuity point in 
phase 1 and below discontinuity point in phase 2 were duplicated and used as control sample for phase 1 discontinuity 
and treated sample for phase 2 discontinuity. The coefficient shows that districts with ranks 0 and below were 22 
percent more likely to get treated than districts with positive ranks. 
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Table 1.2 explores pre-existing differences in health and learning outcomes between 

districts around the discontinuity point. The results show a few significant pre-existing 

differences. Districts with state normalized ranks below zero have lower incidence of 

accessing antenatal care, lower school enrollment, higher probability of dropping out of 

school and lower probability of the child being able to read a paragraph or identify 

numbers compared to districts with state normalized ranks above zero. 

This motivates including a second difference in time in the regression model. The 

identification assumption in the empirical model then becomes that the districts on either 

side of the discontinuity point have parallel trends pre-NREGA implementation. Table 

1.3 shows that the pre-NREGA parallel trends assumption for districts on either side of 

the discontinuity threshold is satisfied.6 

 

 

 

 

 

 

 

  

                                                
6 Zimmerman (2013) also finds some pre-existing differences in education outcomes at baseline around the 
discontinuity point. She corrects for them by controlling for baseline outcomes in the regression discontinuity 
regression. By implementing a regression discontinuity with difference in difference, I address the issue of baseline 
differences around the discontinuity point and rely only on the identifying assumption of parallel trends at baseline for 
districts around the discontinuity point, and do not need to control for baseline outcomes. 
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Table 1.2: Differences across Treatment Discontinuity prior to NREGA 

Panel&A:&Health&Related&Outcomes&prior&to&MGNREGA

BCG DPT Measles Any/Anc
Treat 0.00166 ?0.0727 0.0198 ?0.543**

(0.182) (0.197) (0.200) (0.214)

Observations 55,995 55,989 55,956 34,639
R@squared 0.016 0.025 0.049 0.018

Institutional/
Delivery

Breast/Feeding/
within/24/hours Child/Mortality

Infant/
Mortality

Treat ?0.157 0.230 0.00890 0.00225
(0.245) (0.297) (0.0428) (0.0376)

Observations 34,652 33,591 127,014 99,623
R@squared 0.029 0.282 0.002 0.001

Panel&B:&Education&Related&Outcomes&prior&to&MGNREGA

Attending/
School Drop/Out

Letter/
Identification

Word/
Identification

Treat ?0.253*** 0.0662* 0.0660 ?0.0860
(0.0970) (0.0395) (0.0796) (0.0628)

Observations 312,288 300,258 312,288 312,288
R@squared 0.002 0.002 0.002 0.004

Read/Paragraph
Number/

Identification Subtraction Division
Treat ?0.244** ?0.186* ?0.0508 -0.144

(0.119) (0.107) (0.161) -0.301

Observations 312,288 312,288 312,288 312,288
R@squared 0.005 0.003 0.005 0.006

 

Note: Data is taken from the 2002-04 wave of the District Level Household and Facility Survey (DLHS 2 and DLHS 3) 
for panel A. Data is taken from the 2005-2006 waves of the Annual Survey of Education Report for panel B. Sample 
consists of children in rural India who were born in the last four years as observed in 2007 and 2002 for panel A. 
Sample consists of children in rural India in the age group of 3-16 in 2005 for panel B. The unit of observation is a 
child. Treat is a dummy variable taking the value 1 if the district has a state normalized rank of zero or below zero on 
the development index. Read Letters is a dummy variable taking the value 1 if the child can read letters. Read Words is 
a dummy variable taking the value 1 if the child can read words. Read paragraphs is a dummy variable taking the value 
1 if the child can read paragraphs. Recognize numbers is a dummy variable taking the value 1 if the child can recognize 
numbers. Subtraction is a dummy variable taking the value 1 if the child can complete a subtraction exercise. Division 
is a dummy variable taking the value 1 if the child can complete a division exercise. Standard errors are clustered at the 
district level. *, ** and *** denote significance at 10%, 5% and 1%. 
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Table 1.3: Parallel Trends Pre-NREGA for Districts on opposite sides of Discontinuity 

Panel&A:&Health&Related&Outcomes&prior&to&MGNREGA

BCG DPT Measles Any/Anc
Treat*After ;0.0118 ;0.0101 0.0239 0.00509

(0.0164) (0.0165) (0.0155) (0.0180)

Observations 55,995 55,989 55,956 34,639
RBsquared 0.016 0.025 0.049 0.018

Institutional/
Delivery

Breast/Feeding/
within/24/hours Child/Mortality

Infant/
Mortality

Treat*After 0.0276 0.00251 0.000997 0.00271
(0.0186) (0.00580) (0.00175) (0.00184)

Observations 34,652 33,591 127,014 99,623
RBsquared 0.029 0.282 0.002 0.001

Panel&B:&Education&Related&Outcomes&prior&to&MGNREGA

Attending/
School Drop/Out

Letter/
Identification

Word/
Identification

Treat*After ;0.0120 ;0.00389 ;0.0170 ;0.0139
(0.00880) (0.00423) (0.0152) (0.0187)

Observations 382,487 370,630 382,487 382,487
RBsquared 0.115 0.052 0.153 0.242

Read/Paragraph
Number/

Identification Subtraction Division
Treat*After ;0.0126 ;0.00953 ;0.00741 0.00895

(0.0182) (0.0179) (0.0199) (0.0199)

Observations 382,487 382,487 382,487 382,487
RBsquared 0.296 0.173 0.273 0.247

 
Note: Data is taken from the 2002-04 wave of the District Level Household and Facility Survey (DLHS 2 and DLHS 3) 
for panel A. Data is taken from the 2005-2006 waves of the Annual Survey of Education Report for panel B. Sample 
consists of children in rural India who were born in the last four years as observed in 2007 and 2002 for panel A. 
Sample consists of children in rural India in the age group of 3-16 in 2005 for panel B. The unit of observation is a 
child. Treat is a dummy variable taking the value 1 if the district has a state normalized rank of zero or below zero on 
the development index. Read Letters is a dummy variable taking the value 1 if the child can read letters. Read Words is 
a dummy variable taking the value 1 if the child can read words. Read paragraphs is a dummy variable taking the value 
1 if the child can read paragraphs. Recognize numbers is a dummy variable taking the value 1 if the child can recognize 
numbers. Subtraction is a dummy variable taking the value 1 if the child can complete a subtraction exercise. Division 
is a dummy variable taking the value 1 if the child can complete a division exercise. Standard errors are clustered at the 
district level. *, ** and *** denote significance at 10%, 5% and 1%. 
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1.4.2 Health Outcomes 

1.4.2.1 Health Care Related to Pregnancy and Childbirth 

I start my analysis of the impact of the NREGA on health outcomes by first looking 

at health care accessed by women during pregnancy and post childbirth. Studies, 

especially in developed countries, have shown that health care accessed during and post 

pregnancy can have positive impacts for infants’ health (Currie and Gruber 1996). For 

instance, ante-natal care visits to health clinics are not only a source of identifying 

complications that can be critical to both the survival of the mother and child but also a 

source of information for the mothers on how to take better care of their own and their 

child’s health. Another important aspect is the place of delivery. The majority of births in 

rural India take place at home with the help of midwives. In these cases it is almost 

impossible to save the child or the mother in case there arises a need for urgent medical 

assistance. The Government of India has been promoting schemes that financially 

incentivize women to deliver their babies in medical institutions. An increase in income 

due to the NREGA can cause families to choose a medical institution for delivery over 

home delivery, as they might be more capable of bearing the costs of the medical 

services. It can also cause the woman to access ante-natal care, both because of higher 

income as well as because she might make more favorable decisions regarding her and 

her children’s health due to higher bargaining power resulting from higher earning 

capacity. Another reason why the NREGA could further increase health care access in the 
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future is through its creation of infrastructural assets such as roads that will improve 

connectivity to medical institutions. 

One critical element that affects infant health and survival is the practice of breast-

feeding. Pregnant women in rural India often suffer from anemia and are underweight. 

This limits the woman’s ability to properly nourish her child. The mothers might also not 

be aware of the importance of breast-feeding, especially the timing of breast-feeding. 

Within 24 hours of childbirth is found to be the most important time for breast-feeding. 

Higher food consumption due to an increase in income caused by the NREGA can enable 

the mother to provide more nourishment to the infant. Also more access to health care 

during pregnancy might inform the mother of beneficial practices for the child’s health. 

In table 1.4, I study the impact of the NREGA on four measures of health care 

related to pregnancy and childbirth. I analyze whether becoming pregnant after the 

NREGA implementation has a significant effect on the probability of the woman 

accessing antenatal care, having an institutionalized childbirth, having a medical check 

up for the baby within 24 hours of birth and providing the child with breast milk within 

24 and 48 hours of birth. The base mean for accessing any antenatal care in the sample is 

69 percent. The NREGA caused an increase in the use of antenatal care by 2.3 percentage 

point. This is a sizeable effect on an important measure of antenatal health care. The base 

mean for institutional delivery in the sample is 38 percent. The results show that the 

NREGA increased the probability of institutional delivery by 1.1 percentage point. The 

results also show that the NREGA increased the probability of the baby having a medical 

check up within 24 hours of birth by 1.2 percentage points on a base mean of 35 percent. 
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Thus, the NREGA seems to have had reasonable success in enabling women to increase 

usage of health care for pregnancy and childbirth. 

Table 1.4: Impact of NREGA on Health Care during Pregnancy and at Childbirth 

Any$ANC$Visit

Institutional$

Delivery

Check$Baby$in$24$

hours

Breast$Feeding$in$

24$hrs

Breast$Feeding$in$

2$days

Treat*'Pregnant'After 0.0226*** 0.0112* 0.0124*** 0.0201*** 0.00971*
(0.00662) (0.00591) (0.00460) (0.00734) (0.00509)

Base$Mean 0.69 0.38 0.35 0.42 0.79

Polynomial$Specification Quadratic Quadratic Quadratic Quadratic Quadratic

Individual$Characteristics X X X X X

Birth$Year$Fixed$Effects X X X X X

District$Fixed$Effects X X X X X

Observations 150,940 161,783 118,374 147,011 147,011

RUsquared 0.180 0.197 0.22 0.264 0.094

 
Note: Data is taken from the 2002-04 and 2007-08 waves of the District Level Household and Facility Survey (DLHS 2 
and DLHS 3). Sample consists of children in rural India who were born in the last four years as observed in 2007 and 
2002. The unit of observation is a child. Treat is a dummy variable taking the value 1 if the district has a state 
normalized rank less than zero on the development index and the value 0 if the district has a state normalized rank 
greater than zero. Pregnant After is a dummy variable taking the value 1 if the mother became pregnant after the 
implementation of the program. Any ANC is a dummy variable taking the value 1 if the mother accessed ante-natal 
care during pregnancy. Institutional delivery is a dummy variable taking the value 1 if the mother gave birth to the 
child in a medical institution. Breast feeding in 24 hours is a dummy variable taking the value 1 if the mother breast fed 
the child within 24 hours of giving birth. Breast feeding in 2 days is a dummy variable taking the value 1 if the mother 
breast fed the child within 2 days of giving birth. Districts above the discontinuity point in phase 1 and below 
discontinuity point in phase 2 were duplicated and used as control sample for phase 1 discontinuity and treated sample 
for phase 2 discontinuity. All regressions include district fixed effects, year fixed effects, phase fixed effects, and 
controls for child gender and caste. Standard errors are clustered at the district level. *,**and *** denote significance at 
10%, 5% and 1%. 
 

The results on breast-feeding also show a substantial positive impact of the 

NREGA. The base mean for breast-feeding within 24 and 48 hours is 42 and 79 percent 

respectively. As expected, the probability of women breast-feeding within 24 hours is 

much lower than the probability of women breast-feeding within 48 hours, though the 

former is more crucial than the latter. To a good extent, this is likely due to lack of 

information on the importance of the timing of breast-feeding and also due to the 

mother’s recovery time post childbirth. One would expect that if there were an effect of a 
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public welfare program on breast-feeding; it would be larger for breast-feeding within 24 

hours than for breast-feeding within 48 hours. The former category provides much more 

room for improvement and is also more pertinent for change with better knowledge and 

practice of self health care. The results in table 1.4 show that the NREGA significantly 

increased the probability of breast-feeding within 24 hours and 48 hours by 2 and 1 

percentage point respectively. This increase in breast-feeding within 24 hours is a 

sizeable effect. The increase in breast-feeding within 48 hours is more modest but 

reasonable given the base mean. Thus, the NREGA has not only increased access to 

health care, it has also caused a significant improvement in breast-feeding practices, a 

behavioral response. The NREGA has likely caused this behavioral response on the part 

of new mothers because of their better nutritional status due to higher food consumption 

and better information acquisition through increased health care access.7 

1.4.2.2 Immunization and Nutrition Supplements 

I further study the impact on health care usage by looking at children’s 

immunization. Increases in the probability of acquiring immunization for children would 

also be largely a behavioral response, given the low cost of immunization in rural India 

because of frequent vaccination camps. Table 1.5 shows the results for four types of 

vaccinations: BCG, polio, DPT and measles. The results show that for children born after 

                                                
7 It is possible that fertility decisions might also be changing in response to NREGA, with women deciding to have 
more or fewer babies or changing the timing of their fertility. If fertility decisions are changing it is possible that the 
health impacts are driven to some extent by a selection story where children born post-NREGA are selected into birth 
differently from children born pre-NREGA. I study this channel with my empirical model by analyzing the aggregate 
number of births normalized by the number of women of child-bearing age in district-year cells. I find no impact of 
NREGA on the total number of babies born, the number of male babies born and the number of female babies born. 
Thus, the positive impact of NREGA on health outcomes is not driven by changes in fertility. 
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the NREGA implementation there are significant increases in the probability of acquiring 

the polio and measles vaccination. The size of these effects is also quite large, especially 

for measles. This is reasonable given that measles has the lowest base mean of 42 percent 

compared to the other vaccinations. The NREGA caused a 5.4 percentage point increase 

in the likelihood of getting the measles vaccination and a 3.2 percentage point increase in 

the likelihood of having the polio vaccine on a base mean on 75 percent. I also study the 

likelihood of children being given Vitamin A supplements. The base mean for this health 

care practice is very low at 26 per cent. However, the NREGA has caused an increase of 

3 percentage points in the likelihood of children being given Vitamin A supplements. 

Thus, the NREGA has successfully improved the incidence of good health practices such 

as vaccinating children and providing them with nutrition supplements. These effects are 

possibly driven to a good extent by the mother making higher investments in her 

children, both due to the higher earning potential of the family as a whole and also due to 

her personal higher earning potential. These increases are occurring in spite of the woman 

spending more time at work, which could have possibly led to less investment in health 

care for the child due to time constraints. However, the results would suggest that the 

positive behavioral changes have outweighed any such negative effects of mother’s time 

spent at work. Moreover, the NREGA strongly encourages work sites to have child day 

care centers in order to allow the women to bring their children to work. This policy 

would ease the time constraint problem women would face of dividing time between 

taking care of their children and working. This increase in the incidence of vaccinations 

and supplementary nutrition should in turn result in better health status for children. 
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Table 1.5: Impact of NREGA on Health Care for Child 

Polio BCG DPT Measles Vitamin2A
Vaccine Vaccine Vaccine Vaccine Supplements

Treat*'Born'After 0.0319** 0.0125 0.0172 0.0543*** 0.0503***
(0.0138) (0.0113) (0.0109) (0.0135) (0.0102)

Base2Mean 0.75 0.72 0.7 0.42 0.26

Observations 120,828 120,696 119,416 119,194 176,300
RIsquared 0.229 0.196 0.213 0.268 0.250

Polynomial2Specification Quadratic Quadratic Quadratic Quadratic Quadratic
Individual2Characteristics X X X X X
Birth2Year2Fixed2Effects X X X X X
District2Fixed2Effects X X X X X

 

Note: Data is taken from the 2002-04 and 2007-08 waves of the District Level Household and Facility Survey (DLHS 2 
and DLHS 3). Sample consists of children in rural India who were born in the last four years as observed in 2007 and 
2002. The unit of observation is a child. Treat is a dummy variable taking the value 1 if the district has a state 
normalized rank less than zero on the development index and the value 0 if the district has a state normalized rank 
greater than zero. Born After is a dummy variable taking the value 1 if the child was born after the implementation of 
the program. BCG is a dummy variable taking the value 1 if the child was given the BCG vaccine. Polio is a dummy 
variable taking the value 1 if the child was given the polio vaccine. DPT is a dummy variable taking the value 1 if the 
child was given the DPT vaccine. Measles is a dummy variable taking the value 1 if the child was given the measles 
vaccine. Vit A is a dummy variable taking the value 1 if the child was given Vitamin A supplements. Districts above 
the discontinuity point in phase 1 and below discontinuity point in phase 2 were duplicated and used as control sample 
for phase 1 discontinuity and treated sample for phase 2 discontinuity. All regressions include district fixed effects, 
year fixed effects, phase fixed effects, and controls for child gender and caste. Standard errors are clustered at the 
district level. *, ** and *** denote significance at 10%, 5% and 1%. 

1.4.2.3 Child Mortality 

The changes in health care and nutrition caused by the NREGA can lead to 

improvements in the most critical measure of health status, namely, that of mortality. I 

continue my analysis of the impact of the NREGA on health outcomes by studying child 

mortality. Child mortality looks at death of children below the age of five. Since the latest 

data was collected in 2008, the children born after the NREGA implementation are at 

most in their third year. Thus, limiting the sample to children at most 3 years of age I 

analyze whether a child born after the NREGA implementation has a different likelihood 
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of mortality. Table 1.6 presents the results for child mortality for male and female 

children combined. The results show that the NREGA reduced child mortality by 0.43 

percentage points for the whole sample on a base mean of 7.7 percent. When interacting 

the dummy variable for female child with the interaction term of treatment and after, the 

results show a significantly larger effect on female children. A decrease of almost half a 

percentage point in child mortality on a base of 7.7 percent is an appreciable effect for 

this employment program to have had in a span of two years since its implementation. 

This effect in part reflects the better health care that women are accessing during 

pregnancy and the higher probability of them practicing timely breast-feeding. It also 

reflects the better nutrition that households are enjoying due to higher income from the 

NREGA, as has been found by previous literature (Ravi and Engler 2013). Thus, public 

works schemes like the NREGA can have a significant impact on children’s health, 

especially on the most critical measure of mortality. 

I further explore this effect on child mortality by studying infant and neonatal 

mortality. Infant mortality looks at children’s death within one year of their life while 

neonatal mortality looks at children’s death within one month of their life. The majority 

of child mortality occurs within the first year and especially first month after birth, the 

time when children are most vulnerable. Income shortfall or inadequate health care 

during these times can have dire effects on the growth and survival of a child. Table 1.7 

shows the results for infant mortality. The base mean for infant mortality in this sample is 

6.6 percent. The base mean for infant mortality is lower than the base mean for child 

mortality in table 1.6 as the latter is cumulative of the former. The results do not show a 
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significant impact of the NREGA on infant mortality. However, the coefficient is 

negative with a magnitude of 0.2 percentage points. This magnitude combined with the 

size of the effect on child mortality suggests that around half of the effect of a decline in 

child mortality is coming from a decline in mortality within the first year of birth. Again 

with a base of around 6.6 percent these effects are sizeable, especially for just two years 

of exposure to treatment. Since a large part of the impact of the NREGA on child 

mortality is coming from the impact of the program on infant mortality, the NREGA as a 

safety net is working most effectively during the vulnerable times when it is most needed. 
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Table 1.6: Impact of NREGA on Child Mortality 

Child&Mortality Child&Mortality

Treat*'Born'After -0.00431** -0.00228
(0.00218) (0.00241)

Treat*'Born'After*Female -0.00422*
(0.00246)

Base&Mean 0.077 0.077

Polynomial&Specification Quadratic Quadratic
Individual&Characteristics X X
Birth&Year&Fixed&Effects X X
District&Fixed&Effects X X

Observations 250,266 250,266
RKsquared 0.009 0.009

 
Note: Data is taken from the 2002-04 and 2007-08 waves of the District Level Household and Facility Survey (DLHS 2 
and DLHS 3). Sample consists of children in rural India up to the age of 3 years. The unit of observation is a child. 
Treat is a dummy variable taking the value 1 if the district has a state normalized rank less than zero on the 
development index and the value 0 if the district has a state normalized rank greater than zero. Born After is a dummy 
variable taking the value 1 if the child was born after the implementation of the program. The outcome variable, child 
mortality, is a dummy variable taking the value 1 if the child died within 3 years of being born. Districts above the 
discontinuity point in phase 1 and below discontinuity point in phase 2 were duplicated and used as control sample for 
phase 1 discontinuity and treated sample for phase 2 discontinuity. All regressions include district fixed effects, year 
fixed effects, phase fixed effects, and controls for child age, gender and caste. Standard errors are clustered at the 
district level. *, ** and *** denote significance at 10%, 5% and 1%. 
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Table 1.7: Impact of NREGA on Infant Mortality 

Infant&Mortality Infant&Mortality

Treat*'Born'After -0.00266 -0.00204
(0.00174) (0.00194)

Treat*'Born'After*Female -0.00127
(0.00211)

Base&Mean 0.066 0.066

Polynomial&Specification Quadratic Quadratic
Individual&Characteristics X X
Birth&Year&Fixed&Effects X X
District&Fixed&Effects X X

Observations 250,266 250,266
RJsquared 0.008 0.008

 
Note: Data is taken from the 2002-04 and 2007-08 waves of the District Level Household and Facility Survey (DLHS 2 
and DLHS 3). Sample consists of children in rural India up to the age of 1 year. The unit of observation is a child. Treat 
is a dummy variable taking the value 1 if the district has a state normalized rank less than zero on the development 
index and the value 0 if the district has a state normalized rank greater than zero. Born After is a dummy variable 
taking the value 1 if the child was born after the implementation of the program. The outcome variable, infant mortality 
is a dummy variable taking the value 1 if the child died within 1 year of being born. Districts above the discontinuity 
point in phase 1 and below discontinuity point in phase 2 were duplicated and used as control sample for phase 1 
discontinuity and treated sample for phase 2 discontinuity. All regressions include district fixed effects, year fixed 
effects, phase fixed effects, and controls for child gender and caste. Standard errors are clustered at the district level. *, 
** and *** denote significance at 10%, 5% and 1%. 
 

Table 1.8 looks at the effects on neonatal mortality. The base mean for neonatal 

mortality in the sample is 4.7 percent for females and 5.4 percent for males, with the 

combined sample having a base mean of 5 percent. The higher neonatal mortality 

measure for males than females is consistent with male infants being more vulnerable 

than female infants. Again the base mean for neonatal mortality is lower than infant 

mortality and child mortality as the latter two are cumulative. The results for neonatal 

mortality differ by gender. There is a decline of 0.1 percentage points in neonatal 

mortality overall though it is not significant. The interaction with female shows that the 
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impact is being driven by the effect on female children with a significant reduction of 0.3 

percentage points in neonatal mortality for female children. There could be two sources 

for this difference across gender. First, women by having higher earning potential might 

be channeling resources towards their daughters in a more equal manner. This combined 

with the biological fact that female infants are stronger than boy infants could translate 

into female infants being more easily moved across the margin of mortality than male 

infants. It is reasonable to see this difference more strongly for neonatal mortality than 

infant mortality and child mortality, as the former is a more critical and vulnerable time. 

It is likely more difficult to have an impact during the first month than in times when the 

constraints for child survival are not as difficult to overcome. While the coefficient for 

the overall sample is insignificant, the magnitude of 0.1 percentage points suggests that 

around a quarter of the impact on child mortality comes from the decline in mortality in 

the first month of life, which is a large portion of the overall decline in child mortality. 

Given the base of 5 percent, a decline of 0.1 percentage points in neonatal mortality is a 

considerable achievement of the NREGA. 
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Table 1.8: Impact of NREGA on Neonatal Mortality – Treatment at Birth 

Neonatal(Mortality Neonatal(Mortality

Treat*'Born'After -0.000871 0.000594
(0.00149) (0.00172)

Treat*'Born'After*Female -0.00305*
(0.00184)

Base(Mean 0.05 0.05

Polynomial(Specification Quadratic Quadratic
Individual(Characteristics X X
Birth(Year(Fixed(Effects X X
District(Fixed(Effects X X

Observations 250,266 250,266
RKsquared 0.007 0.007

 
Note: Data is taken from the 2002-04 and 2007-08 waves of the District Level Household and Facility Survey (DLHS 2 
and DLHS 3). Sample consists of children in rural India up to the age of 1 month. The unit of observation is a child. 
Treat is a dummy variable taking the value 1 if the district has a state normalized rank less than zero on the 
development index and the value 0 if the district has a state normalized rank greater than zero. Born After is a dummy 
variable taking the value 1 if the child was born after the implementation of the program. The outcome variable, 
neonatal mortality is a dummy variable taking the value 1 if the child died within 1 month of being born. Districts 
above the discontinuity point in phase 1 and below discontinuity point in phase 2 were duplicated and used as control 
sample for phase 1 discontinuity and treated sample for phase 2 discontinuity. All regressions include district fixed 
effects, year fixed effects, phase fixed effects, and controls for child gender and caste. Standard errors are clustered at 
the district level. *, ** and *** denote significance at 10%, 5% and 1%. 

I further explore the effects on child mortality, infant mortality and neonatal 

mortality by using another measure for the length of exposure to treatment. Instead of 

assigning treatment to children who are born after the implementation of the NREGA, I 

assign treatment to children who were exposed to the NREGA while in utero. Studies, 

mostly in developed countries, have shown that exposure to a positive treatment while in 

utero can have significant positive impacts on children’s health all the way into adulthood 

(Almond et. al 2014). It is interesting to ask the same question in the context of a public 

welfare program in a developing country. Table 1.9 presents the results for neonatal 

mortality using in-utero as timing for exposure. The table shows a decline in child 
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mortality of 0.5 percentage points, infant mortality of 0.2 percentage points and neonatal 

mortality of 0.1 percentage points but without significance for the latter two outcomes. 

Since the magnitude is similar to the treatment specification of being born after 

implementation, the results suggest that it is mostly exposure to the NREGA after birth 

that is driving the significant negative effects for mortality. However, it must be noted 

that assigning treatment based on in-utero exposure to the NREGA reduces the treated 

section in the sample by quite a bit. It might be possible that there is an additional effect 

of in-utero exposure but that it needs to be determined with data collected after more time 

has passed post implementation of the program. 

Table 1.9: Impact of NREGA on Neonatal Mortality – Treatment In-Utero 

Child Child& Infant& Infant Neonatal Neonatal
Mortality Mortality Mortality Mortality Mortality Mortality

Treat*'In'Utero'After .0.00499* .0.00253 .0.00228 .0.00114 .0.00122 0.000194
(0.00277) (0.00297) (0.00212) (0.00234) (0.00179) (0.00203)

Treat*'In'Utero'After*Female .0.00511* .0.00237 .0.00294
(0.00265) (0.00222) (0.00189)

Base&Mean 0.077 0.077 0.066 0.066 0.054 0.054

Polynomial&Specification Quadratic Quadratic Quadratic Quadratic Quadratic Quadratic
Individual&Characteristics X X X X X X
Birth&Year&Fixed&Effects X X X X X X
District&Fixed&Effects X X X X X X

Observations 250,266 250,266 250,266 250,266 250,266 250,266
RMsquared 0.009 0.009 0.008 0.008 0.008 0.008

 
Note: Data is taken from the 2002-04 and 2007-08 waves of the District Level Household and Facility Survey (DLHS 2 
and DLHS 3). Sample consists of children in rural India up to the age of 1 month. The unit of observation is a child. 
Treat is a dummy variable taking the value 1 if the district has a state normalized rank less than zero on the 
development index and the value 0 if the district has a state normalized rank greater than zero. In Utero After is a 
dummy variable taking the value 1 if the mother became pregnant after the implementation of the program. The 
outcome variable, child mortality, is a dummy variable taking the value 1 if the child died within 3 years of being born. 
The outcome variable, infant mortality is a dummy variable taking the value 1 if the child died within 1 month of being 
born. The outcome variable, neonatal mortality is a dummy variable taking the value 1 if the child died within 1 month 
of being born. Districts above the discontinuity point in phase 1 and below discontinuity point in phase 2 were 
duplicated and used as control sample for phase 1 discontinuity and treated sample for phase 2 discontinuity. All 
regressions include district fixed effects, year fixed effects, phase fixed effects, and controls for child gender and caste. 
Standard errors are clustered at the district level. *, ** and *** denote significance at 10%, 5% and 1%. 
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1.4.2.4 Maternal Mortality 

I lastly study the effect of the NREGA on a measure of mother’s health, namely 

maternal mortality. Table 1.4 showed reasonable increases in the incidence of accessing 

antenatal care and medical institutions for delivery. Previous literature has demonstrated 

increases in food consumption (Ravi and Engler 2013). Both these sources and 

improvements in other self health care practices by women, especially during pregnancy, 

can reduce the likelihood of maternal death during pregnancy and childbirth. Having 

stable income during pregnancy and at the time of childbirth is also crucial in order to be 

able to access health care in case of complications. Table 1.10 shows the effect of the 

NREGA on maternal mortality. The base mean of maternal mortality is 1 per cent. I use 

two specifications of treatment to analyze the effect on maternal mortality. In Column 1 I 

assign treatment according to whether the child was born after the NREGA 

implementation and in Column 2 I assign treatment according to whether the mother 

became pregnant after the NREGA implementation. Both these specifications tell an 

important story, specifically the effect of the presence of the NREGA at the time of 

childbirth and during pregnancy. The results show that the NREGA reduced the 

probability of maternal mortality by around 0.1 percentage points in both specifications, a 

sizeable effect given the base mean of 1%. Thus, the NREGA also helped in reducing 

maternal mortality at the same time it reduced infant mortality. 
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Table 1.10: Impact of NREGA on Maternal Mortality 

!!!!!!!!!!Maternal!Mortality !!!!!!!!!!!!!Maternal!Mortality

Treat*'Born'After -0.00116
(0.000783)

Treat*'Pregnant'After -0.00137*
(0.000792)

Base!Mean 0.01 0.01

Polynomial!Specification Quadratic Quadratic
Individual!Characteristics X X
Birth!Year!Fixed!Effects X X
District!Fixed!Effects X X

Observations 237,306 237,306
RLsquared 0.005 0.005

 
Note: Data is taken from the 2002-04 and 2007-08 waves of the District Level Household and Facility Survey (DLHS 2 
and DLHS 3). Sample consists of ever married women in rural India who gave birth in the last four years as observed 
in 2007 and 2002. The unit of observation is a woman. Treat is a dummy variable taking the value 1 if the district has a 
state normalized rank less than zero on the development index and the value 0 if the district has a state normalized rank 
greater than zero. Born After is a dummy variable taking the value 1 if the mother gave birth after the implementation 
of the program. Pregnant After is a dummy variable taking the value 1 if the mother became pregnant after the 
implementation of the program. The outcome variable, maternal mortality, is a dummy variable taking the value 1 if the 
mother died due to child birth. Districts above the discontinuity point in phase 1 and below discontinuity point in phase 
2 were duplicated and used as control sample for phase 1 discontinuity and treated sample for phase 2 discontinuity. All 
regressions include district fixed effects, year fixed effects and phase fixed effects. Standard errors are clustered at the 
district level. *, ** and *** denote significance at 10%, 5% and 1%. 

 

The above set of results on various health outcomes show that the NREGA has had 

beneficial indirect effects on health investments and health status of children and 

mothers. By providing higher and more stable income, the NREGA has shown to have 

the potential to significantly improve health conditions in rural India. More generally, the 

case study of the NREGA shows that public welfare schemes that work as safety nets and 

protect poor families financially from catastrophic instability in income flows, have an 
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important role to play in protecting the families from the negative health consequences of 

such instability. 

1.4.3 Learning Outcomes 

I next study the impact of the NREGA on learning outcomes for math and reading 

skills using data from the Annual Status of Education Report. India has made major 

progress in increasing school enrollment in the past decade. However, it is currently 

struggling with the problem of providing quality education in the classrooms. Children 

typically are not able to perform reading and math tasks for the grade level that they are 

in, often even of lower grade levels. In light of this constraint that needs to be addressed 

in the education sector of India, it is important to understand how changes in the income 

levels of families can improve the children’s ability to study better. 

There are many channels through which a public works program, like the NREGA, 

could enable children to learn better. One channel is through higher investment in 

education. This is even more likely for a program like the NREGA because of its focus 

on generating employment for women, which can enable them to channel investments 

towards their children’s education. Another channel is through better health and nutrition. 

The previous section demonstrated that the NREGA has significantly improved health 

measures in rural India. Previous literature has demonstrated the positive effect on 

nutrition (Ravi and Engler 2013). If a child is healthier and eats more regular meals, she 

can concentrate better on her studies. Moreover, a stable income reduces stress in the 

family, which can also help a child study more efficiently. There is a concern, however, 
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that with the mother spending more time at work, the older children might have more 

responsibility in taking care of their younger siblings. This could have negative effects on 

their schooling outcomes. However, with the NREGA’s policy of providing child day 

care centers at the work sites, this concern is mitigated. Studies in developed countries 

have shown the positive effects of increases in income on children’s ability in math and 

reading skills (Dahl and Lochner 2012 ). It is interesting to determine whether a public 

welfare program that increases income in rural areas of a developing country also has 

similar positive benefits. 

1.4.3.1 School Enrollment and Dropping Out 

Before studying the effect on learning outcomes, I first look at the effects on the 

probability of being enrolled in school and of dropping out. Table 1.11 shows the effects 

on these two outcomes. The base mean of school enrollment in the sample is 87 percent. 

The NREGA caused a modest increase in school enrollment of 1.2 percentage points. 

However, on breaking school enrollment into public and private school enrollment, the 

results show a significant increase of 3.5 percentage points in public school enrollment on 

a base mean of 67 percent. This is accompanied by a significant decrease of 1.4 

percentage points in private school enrollment on a base mean of 19 percent. Since the 

latter are known to have better quality education, these results are a little concerning. One 

possible reason for this result could be that families are choosing to enroll their children 

in schools that are nearer to their homes and private schools are typically harder to access 

than public schools in terms of distance. Since the mothers have to spend time away from 

home at work, the families may be making the decision to keep the older children closer 
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to home, in order to help the mothers take care of the household. Thus, the NREGA has 

had a positive impact by increasing public school enrollment. However, at the same the 

results suggest a transition from private school enrollment to public school enrollment, 

which raises concerns about the quality of education that children are receiving given that 

private schools are in general of better quality than public schools. 

Table 1.11: Impact of NREGA on School Enrollment and Dropping Out 

School&Enrollment Private&School&Enrollment Public&School&Enrollment Dropping&Out

Treat*'After 0.0125** /0.0143* 0.0355*** /0.00303
(0.00501) (0.00759) (0.00980) (0.00208)

Base&Mean 0.87 0.19 0.67 0.03

Polynomial&Specification Quadratic Quadratic Quadratic Quadratic
Individual&Characteristics X X X X
Year&Fixed&Effects X X X X
District&Fixed&Effects X X X X

Observations 2,505,500 2,505,500 2,505,500 2,437,136
RQsquared 0.138 0.120 0.117 0.074

 
Note: Data is taken from the 2005-2011 waves of the Annual Survey of Education Report. Sample consists of children 
in rural India in the age group of 3-16. The unit of observation is a child. Treat is a dummy variable taking the value 1 
if the district has a state normalized rank less than zero on the development index and the value 0 if the district has a 
state normalized rank greater than zero. After is a dummy variable taking the value 1 if the child was surveyed after the 
implementation of the program. School enrollment is a dummy variable taking the value 1 if the child is enrolled in 
school. Private school enrollment is a dummy variable taking the value 1 if the child is enrolled in a private school. 
Public school enrollment is a dummy variable taking the value 1 if the child is enrolled in a public school. Dropping 
Out is a dummy variable taking the value 1 if the child has dropped out of school. Districts above the discontinuity 
point in phase 1 and below discontinuity point in phase 2 were duplicated and used as control sample for phase 1 
discontinuity and treated sample for phase 2 discontinuity. All regressions include district fixed effects, year fixed 
effects, phase fixed effects, and controls for child age and gender. Standard errors are clustered at the district level. *, 
** and *** denote significance at 10%, 5% and 1%. 
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1.4.3.2 Reading and Math Skills 

I next study the effect of the NREGA on children’s ability to perform math and 

reading skills. The ASER asks children, regardless of their schooling status, to read 

letters, words and paragraphs in their native language. Table 1.12 shows the effect of the 

NREGA on these three reading skills. As one would expect, the base means of these 

skills in the sample falls as the difficulty of the skill increases. While 75 percent can read 

letters, 64 percent can read words and only 52 percent can read paragraphs. The NREGA 

caused significant improvements in all of the three categories. It caused a 4 percentage 

point increase in the ability to read letters, a 3.7 percentage point increase in the ability to 

read words and a 2.4 percentage point increase in the ability to read paragraphs. The 

magnitude of these effects is quite appreciable given the base means. It is also reasonable 

that the effects are stronger for the lower skill levels, as these are easier to improve. 

Table 1.13 shows the effects for math skills.  The ASER asks children to recognize 

numbers and perform subtraction and division exercises. While 69 percent of children in 

the sample can recognize numbers, only 49 percent can do a subtraction exercise and 

only 30 percent can do a division exercise. For math skills as well, the NREGA has 

caused sizeable increases in the ability of children to complete the exercises. The 

NREGA increased the ability to recognize numbers by 5 percentage points, the ability to 

do subtraction by 3.1 percentage points and the ability to do division by 1.3 percentage 

points, though the latter is insignificant. Again the results show higher impact in the 

lower skill levels, as those are most amenable to improvement, especially in the short run. 

The magnitude of these effects is considerable given the underlying base means. They are 

also quite similar in magnitude to the effects on reading skills. This is reasonable, as the 

NREGA should cause a general increase in learning ability across different subjects. 
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Table 1.12: Impact of NREGA on Reading Skills 

Read%Letters Read%Words Read%Paragraphs

Treat*'After 0.0398*** 0.0372*** 0.0241***
(0.00802) (0.00851) (0.00853)

Base%Mean 0.75 0.64 0.52

Polynomial%Specification Quadratic Quadratic Quadratic

Individual%Characteristics X X X

Year%Fixed%Effects X X X

District%Fixed%Effects X X X

Observations 2,505,500 2,505,500 2,505,500

ROsquared 0.184 0.308 0.358

 
Note: Data is taken from the 2005-2011 waves of the Annual Survey of Education Report. Sample consists of children 
in rural India in the age group of 3-16. The unit of observation is a child. Treat is a dummy variable taking the value 1 
if the district has a state normalized rank less than zero on the development index and the value 0 if the district has a 
state normalized rank greater than zero. After is a dummy variable taking the value 1 if the child was surveyed after the 
implementation of the program. Read Letters is a dummy variable taking the value 1 if the child can read letters. Read 
Words is a dummy variable taking the value 1 if the child can read words. Read paragraphs is a dummy variable taking 
the value 1 if the child can read paragraphs. Districts above the discontinuity point in phase 1 and below discontinuity 
point in phase 2 were duplicated and used as control sample for phase 1 discontinuity and treated sample for phase 2 
discontinuity. All regressions include district fixed effects, year fixed effects, phase fixed effects, and controls for child 
age and gender. Standard errors are clustered at the district level. *, ** and *** denote significance at 10%, 5% and 
1%. 
 

The above results show that in spite of a decline in private school enrollment and an 

increase in public school enrollment, which raises concerns about the quality of schooling 

that children are receiving, there have been substantial gains in children’s learning 

outcomes due to the NREGA. Children have improved both their reading and math skills 

and at all difficulty levels. These results suggest that increases in income and more 

stability in income can have large benefits for children in terms of enabling them to study 

better. It is possible that these effects are larger because of the improvement in the role of 

the mother as an earning member of the household, which empowers them to make 

decisions in the household that aid children’s learning. It is also important to recognize 
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that the creation of infrastructural assets could further help children perform better in 

school with longer exposure to the program. The infrastructural assets will reduce their 

commute time to school due to better roads, reduce their time spent in family labor on the 

farm due to better irrigation facilities and other such infrastructural developments. These 

developments in infrastructure could provide children with more time to invest in their 

studies. 

Table 1.13: Impact of NREGA on Math Skills 

Recognize)Numbers Subtraction) Division

Treat*'After 0.0497*** 0.0306*** 0.0126
(0.00963) (0.00985) (0.0101)

Base)Mean 0.69 0.49 0.3

Polynomial)Specification Quadratic Quadratic Quadratic
Individual)Characteristics X X X
Year)Fixed)Effects X X X
District)Fixed)Effects X X X

Observations 2,505,500 2,505,500 2,505,500
RPsquared 0.201 0.332 0.293

 
Note: Data is taken from the 2005-2011 waves of the Annual Survey of Education Report. Sample consists of children 
in rural India in the age group of 3-16. The unit of observation is a child. Treat is a dummy variable taking the value 1 
if the district has a state normalized rank less than zero on the development index and the value 0 if the district has a 
state normalized rank greater than zero. After is a dummy variable taking the value 1 if the child was surveyed after the 
implementation of the program. Recognize numbers is a dummy variable taking the value 1 if the child can recognize 
numbers. Subtraction is a dummy variable taking the value 1 if the child can solve a subtraction exercise. Division is a 
dummy variable taking the value 1 if the child can solve a division exercise. Districts above the discontinuity point in 
phase 1 and below discontinuity point in phase 2 were duplicated and used as control sample for phase 1 discontinuity 
and treated sample for phase 2 discontinuity. All regressions include district fixed effects, year fixed effects and 
controls for child age and gender. Standard errors are clustered at the district level. *, ** and *** denote significance at 
10%, 5% and 1%. 

 

By improving children’s skills, the NREGA holds the potential to create a more 

productive labor force in the future for rural areas in India. It also speaks favorably for 
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the future of the program itself. If the program assists children in improving their skills, 

they are less likely to be dependent on welfare schemes in their adulthood, reducing the 

need for public welfare programs. 

1.5 CONCLUSION 

Given the growing popularity of public works programs as instruments of 

combating poverty in developing countries, it is important to understand the full extent to 

which this form of welfare policy can affect the lives of beneficiaries. This is particularly 

of interest because the typical poor populations that are targeted by such programs face 

impediments in improving their condition to a large extent due to the uncertainty and 

irregularity of their income inflow, a characteristics of agricultural income. Public works 

programs allow families to smooth their consumption by providing employment 

opportunities during dry agricultural seasons and rainfall shocks. This provides a safety 

net to poor populations in the most needy times when they might be compelled to make 

decisions that harm children’s health and education, and thus their future. Thus, studying 

the impact of public works programs on children’s health and education provides us with 

more comprehensive knowledge of how these programs have indirect effects on families, 

over and beyond income generation and poverty reduction. The Mahatma Gandhi 

National Rural Employment Guarantee Act in India provides an ideal case to answer this 

question. It is the world’s largest public works program and provides employment to 50 

million households every year. It also has the interesting characteristic of high female 

participation, which could work to strengthen the effects of the program on children’s 
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wellbeing. This study analyzes the impact of the NREGA on child health and learning in 

rural India and finds that it made substantial improvements in both these dimensions of 

child welfare, which bodes well for their own future and the economy’s future. 

The health results show that the NREGA has had a significant and positive effect on 

child and maternal health status. By increasing household income through employment 

generation and by working as a safety net to prevent fluctuations in income during 

rainfall shocks and dry seasons, the NREGA has enabled families to increase investments 

in the woman and child’s health during pregnancy and post childbirth. It has led to 

increases in antenatal care use, institutional delivery and breast-feeding by 2.3, 1.1 and 2 

percentage points respectively. It has increased the take-up of immunizations up to 5.4 

percentage points depending on the type of vaccine. It has also increased the use of 

vitamin supplements for infants by 5 percentage points. This increase in health 

investments and other consequences of the increase in income, such as better nutrition 

(Ravi and Engler 2013), have led to a decline in child mortality of 0.4 percentage points, 

with the effect coming largely from the impact on female children. Half of the effect on 

child mortality comes from a decline in infant mortality and a quarter of the effect on 

child mortality comes from a decline in neonatal mortality. It has also led to a decline in 

maternal mortality of 0.1 percentage points. The case study of NREGA demonstrates that 

public employment schemes have significant potential for enabling poor families to 

protect themselves from negative health outcomes. 

The other important dimension of child wellbeing is education. The analysis shows 

that the NREGA has increased school enrollment and enabled children of school-going 
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age to improve their performance in math and reading skills. It increased public school 

enrollment by 3.5 percentage points while reducing private school enrollment by 1.4 

percentage points, and increased total school enrollment by 1.3 percentage points. It 

caused an increase in the probability of a child being able to read letters, words and 

paragraphs of 4, 3.7 and 2.4 percentage points respectively. It increased the probability of 

a child being able to recognize numbers, perform subtraction and perform division by 5, 

3.1 and 1.3 percentage points respectively, though the latter is statistically insignificant. 

The size of the impact is largest for easier exercises and decreases as exercises become 

hard. These improvements in learning skills, in spite of the decline in private school 

enrollment and increase in public school enrollment, reflect the importance of the 

family’s income level and income stability in influencing the child’s capability to learn. 

The effects of NREGA demonstrate that public works programs have significant potential 

for enabling poor families to build their children’s human capital, not only in terms of 

more schooling, but also in terms of quality of learning. The positive impact of NREGA 

on human capital is one that can have long lasting effects in the future, as the effects can 

cumulate over time to translate into a more economically secure adulthood for the 

children than what their parents experienced. 

This study provides further support for the effectiveness of public works programs 

in mitigating poverty. Previous literature has found that public works programs can 

increase employment and thus increase income, nutrition and consumption and reduce 

poverty. This study shows that public works programs can have benefits beyond these 

direct intended aims and can improve child health and learning outcomes. Through their 
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indirect positive effects on child health and learning, these programs can also serve as 

long-term investments in the economy. Given that studies find income instability to 

substantially reduce human capital investment and increase malnutrition in children 

(Jacoby and Skoufias 1997, Foster 1995, Jensen 2000), it is important to acknowledge 

that one of the most popular methods of mitigating the poverty consequences of income 

instability, namely the safety net of a public works program, also mitigates the negative 

consequences of income instability on children’s development. Given the vast number of 

people who have been subject to income instability and who are now being exposed to 

public works programs around the world, it is important to appreciate the comprehensive 

benefits of such programs, which include its indirect secondary benefits of improving 

children’s welfare. 
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Chapter 2:  WWII GI Bill and its Effect on Low Education Levels8  

 

2.1 INTRODUCTION 

 
The World War II GI Bill of 1944 is one of the largest welfare policies 

implemented in the United States. Its aim was to help returning soldiers reintegrate back 

into civilian life, primarily by providing generous financial support for veterans to attend 

educational institutions. It is well known that the bill had a considerable impact on the 

lives of veterans and on society, and is often referred to as ‘The Law that changed 

America’.9  

A sizeable academic literature has documented many benefits of the legislation for 

the cohort of men who fought in World War II. This body of work has shown that the GI 

Bill increased college education (Bound and Turner 2002; Stanley 2003), the next 

generation’s education (Page 2007), home-ownership (Fetter 2013), mortality (Bedard 

and Deschenes 2006) and led to assortative mating  (Larsen et al. 2015). This paper 

extends this literature by investigating the effects of the bill on individuals who otherwise 

would have been high school dropouts - focusing on the effects of the bill on high school 

completion. It further studies the effect of the GI Bill on poverty and employment. I build 

on the identification strategy proposed by Bound and Turner (2002) and Larsen et al. 

                                                
8 Forthcoming in Education Finance and Policy. 
9 The phrase was coined by Milton Greenberg (1997). 
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(2015), which exploits variation in World War II military participation rates for men 

across birth cohorts. I also incorporate differences in mobilization rates across states into 

the empirical strategy. This third level of variation draws from Acemoglu, Autor and 

Lyle (2004) who use the variation to study the effect of female labor supply on wage 

structure. Specifically, I use variation in WWII military participation (and thus GI Bill 

eligibility) at the birth year by birth quarter by state of birth level.10 

I find that the WWII GI Bill had significant impacts for veterans at lower levels of 

education, just as it affected other veterans. I find that the WWII GI Bill substantially 

increased the probability of completing high school. Men from birth cohorts that fought 

in WWII are 13 percentage points more likely to have finished high school than those 

from birth cohorts that did not fight in WWII and were not eligible for the GI Bill. I also 

look for effects on other measures of well being since education can be a safeguard 

against economic hardship.11 I look at the effects on employment and poverty. For the 

combined sample of black and white males, I find that the bill significantly reduced the 

probability of living in poverty by 4 percentage points, increased the probability of being 

employed by 3 percentage points and increased the number of weeks worked by 2 weeks. 

Separating the effects by race, I find that the bill affected black and white males equally 

for high school completion, poverty and employment. 

The paper is organized as follows. Section 2 reviews the GI Bill literature in more 

detail and describes the provisions in the bill for veterans without a high school degree, 
                                                
10 As with previous work, the limitation of this empirical strategy is that it cannot distinguish between the effects of 
participating in war from the effects of the education benefits under the GI Bill. The estimates obtained are, thus, 
interpreted as the combined effect of war and education benefits. 
11 Ashenfelter and Ham (1979), Nickell (1979), Becker (1995) a n d  Squire (1993). 
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section 3 describes the empirical strategy, statistical model and data, section 4 presents 

the results and section 5 concludes. 

2.2 THE GI BILL AND HIGH SCHOOL COMPLETION 

 
The GI Bill of 1944 provided returning veterans financial assistance to pursue 

education. A veteran who had served in the war between September 1940 and July 1947 

for 90 days or had been discharged before 90 days due to disabilities acquired during 

service was eligible for the benefits under the GI Bill. The GI Bill education benefits 

were available for a maximum of four years, and the years available for each veteran 

depended on his length of service and age. Most veterans were eligible for maximum 

benefits as lengths of service often exceeded three years (Bound and Turner 2002). The 

benefits included tuition and expenses related to education, such as books, up to $500, as 

well as a monthly stipend. The amount of the stipend depended on family size, with 

married veterans receiving a more generous stipend than single veterans. Veterans were 

required to start their education by July 1951. Other provisions in the GI Bill included 

access to loans to promote home-ownership, unemployment allowance to help veterans 

readjust, among other benefits. 

As mentioned above, previous literature has documented many effects of the WWII 

GI Bill on the lives of veterans and the American society. Bound and Turner (2002) use 

the sharp fall in WWII participation rates for men born after the third quarter of 1927 and 

compare college education across cohorts with high and low participation rates. They 

find that the GI Bill education benefits increased years of college for white men by 0.3 
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years. Stanley (2003) studies the effect of the bill on college education by comparing 

cohorts (1921-22) that had high probability of having completed their education prior to 

war to cohorts (1923-26) that went to war right after finishing high school. He finds that 

the GI Bill increased college education for the 1923-26 birth cohorts by 20%. Bound and 

Turner (2003) find that black veterans benefited less than white veterans because of 

segregation barriers in the southern region of the country. Angrist and Krueger (1994) use 

the chronological order of birth dates, which was used as a method of enlistment, as an 

instrumental variable for veteran status and find no difference between veterans’ and non-

veterans’ earnings. Card and Lemieux (2001) use the Canadian GI Bill and find that it 

increased education and earnings of the affected cohorts. Studies have also found that the 

GI Bill lead to assortative mating (Larsen et al. 2015), lower grade repetition of the next 

generation (Page 2007) and more home-ownership (Fetter 2013). Bedard and Deschenes 

(2006) find that mortality is higher among veterans of WWII, a consequence of the 

subsidized provision of tobacco products on military bases. 

Although many people associate the GI Bill with higher education, the provisions of 

the GI Bill allowed the use of funds (tuition and stipend benefits) towards finishing 

secondary school as well. The following extract from the Servicemen’s Readjustment Act 

1944 states that both secondary and post secondary education levels could be pursued by 

returning soldiers: 

“the term educational or training institutions shall include all public or private 

elementary, secondary, and other schools furnishing education for adults, business 

schools and colleges, scientific and technical institutions, colleges, vocational schools, 
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junior colleges, teachers colleges, normal schools, professional schools, universities, and 

other educational institutions,” : Servicemen’s Readjustment Act 1944 12 

The GI Bill reduced the cost of attending secondary school at the same time it 

reduced the cost of attending post-secondary institutions. Prior to war, a future soldier 

may have dropped out of high school as the total cost, including the opportunity cost, of 

attending school may have been too high for him. Post war, on receiving financial 

support for attending high school from the GI Bill, he would have been able to afford to 

go back and complete high school.  

The reduction in the cost of post-secondary education might also influence the 

decision to go back to school. The GI Bill gave the beneficiary up to July 1951 to start his 

education and covered the costs up to four years of education - a sufficiently long time 

horizon of financial aid to accomplish a variety of possible education paths. It would 

have opened up many opportunities beyond just high school for a veteran who was a high 

school drop out. The veteran would now consider not just the returns from completing 

high school but also the returns from further attending college or acquiring training. The 

GI Bill would have covered a significant portion, if not all, of the total costs, including 

the opportunity cost, of pursuing such an education path. By reducing the cost of both 

secondary education and post-secondary education, the GI Bill may have caused high-

school dropout veterans to re-evaluate their optimal decisions regarding high school 

completion. Studies have found that programs that expose high school students to 

                                                
12 Recent revisions of the GI Bill require veterans to have completed high school but the Servicemen’s Readjustment 
Act of 1944 allowed veterans of WWII to pursue secondary schooling as well. 
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opportunities of higher education, such as Early College High Schools that give students 

the opportunity to earn college credit while in high school, significantly improve high 

school graduation rates.13 Similarly, the GI Bill by opening up opportunities of higher 

education could have incentivized beneficiaries to cross the high school completion 

hurdle in order to access the higher education. 

The 1979 National Survey on Veterans Summary Report (Hammond 1980) states 

that only 2.4% of WWII veterans who used the GI Bill used it for high school completion 

and the remaining were distributed over college, on-job training, apprenticeship and other 

forms of training. However, the Final Report on Educational Assistance to Veterans 

(Bowman 1973) states that 28.6% of beneficiaries used the GI Bill for college education 

and 44.6% of beneficiaries used the GI Bill for below college education (including flight 

training). The discrepancy in statistics arises because in the 1979 National Survey of 

Veterans Summary Report beneficiaries who used the GI Bill for college and other types 

of education were put under the ‘college’ category. It is thus unknown to what extent the 

GI Bill affected high school education as a substantial number of beneficiaries could have 

used the GI Bill for both high school completion and further training and education. 

Given that almost half of the returning veterans had not completed high school (46.8%)14 

and almost half of the GI Bill beneficiaries used the benefits for below college education 

(44.6%)15, there was the potential of a large number of men using the education benefits 

to cross the high school completion threshold. It is also possible that the GI Bill caused 
                                                
13 American Institutes for Research & SRI. 2013. Early college, early success: Early College High School Initiative 
impact study. Washington, DC: American Institutes for Research. 
14 The 1979 National Survey on Veterans Summary Report (Hammond 1980) 
15 The Final Report on Educational Assistance to Veterans (Bowman 1973) 
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veterans to complete high school or pass the GED on their own finances and use the bill 

to fund further studies. In this case they would not be counted as having used the GI Bill 

for completing high school though it was the causal factor. 

It is also important to note that the GED was initiated in 1942 for veterans, which 

would have enabled them to access many entry-level jobs and access higher education. It 

is possible that many veterans who are classified as high school graduates in the data are 

in fact GED holders, which would imply that the GI Bill was used both for human capital 

accumulation and for acquiring a signal that would open doors to employment and 

training. Given that 44.6% of GI Bill beneficiaries used the education benefits for below 

college level education, it is quite possible that many veterans who were school dropouts 

obtained the GED and then pursued on-the-job training, apprenticeship or some other 

form of training. Due to data limitations I am unable to separate a regular high school 

graduate from a GED holder in my analysis, or study the impact on training as a separate 

outcome. 

2.3  EMPIRICAL STRATEGY 

2.3.1 Research Design 

As noted above, this paper applies the regression discontinuity strategy used by 

Bound and Turner (2002) and Larsen et al. (2015). There is a drastic fall in the WWII 

military participation rates for men born towards the end of 1927. Birth cohorts 1923-

1927 have high WWII military participation rates and birth cohorts from 1928 onwards 

have much lower WWII participation rates. Thus, one may estimate the impacts of the GI 
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Bill by comparing birth cohorts just before 1928, with high WWII participation rates (and 

high GI Bill eligibility rates), to birth cohorts 1928-1938, with low WWII participation 

rates (and low GI Bill eligibility rates).  

However, in addition to this time series variation, there is also variation in military 

participation across states. The differences in mobilization rates across states were 

determined by state characteristics like farming, schooling and ethnicity (Acemoglu, 

Autor and Lyle 2004). Incorporating the differences across states allows me to capture 

variation in WWII GI Bill eligibility at a finer level.16 I use variation in GI Bill eligibility 

captured by the fraction of men who served in WWII in a birth year, birth quarter and 

state of birth cell. I include state of birth fixed effects interacted with a time trend to 

control for state level differences in characteristics that may have determined 

mobilization and may have changed over time. These state specific trend controls prevent 

any differential trends in schooling across states from biasing the coefficient on the 

WWII variable.17,18 

The benefit of using a specification that includes variation across birth cohorts and 

states is that while it still captures the variation used in previous strategies, i.e., across 

birth cohorts, it also captures variation in military participation that existed across states, 

thus using more variation and at a finer level to estimate the impact of the GI Bill. 

                                                
16 The additional level of variation makes the implicit assumption that there was not significant migration before 
adulthood for the relevant birth cohorts. 
17 Previous studies have used birth year by birth quarter as the level of variation for WWII participation rates. I find 
similar results with this level of variation. The results are presented in Table 6.  
18 Earlier papers have aggregated data to the birth year by birth quarter level. I keep data at the individual level and 
cluster the standard errors at the level of variation. Analysis gives similar results for data aggregated to the level of 
variation and number of observations in each aggregated cell used as weights. The results are presented in Table 6. 
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Analyses that only use variation across birth cohorts essentially provide estimates that 

aggregate over the differential effects of the GI Bill across states, due to differential 

military participation rates, and thus would be missing out on variation that could 

potentially provide useful information on how the GI Bill affects education. Table 2.6 

compares estimates for specifications that include and exclude the variation across states. 

The table shows that for high school completion the specification that does not include 

variation across states gives estimates that are almost three times as large (increase of 35 

percentage points) than the specification that does include variation across states 

(increase of 13 percentage points), the former being an implausibly large estimate. The 

impact of the WWII GI Bill on education, when only using variation across birth cohorts, 

is driven by states that did witness large changes in the WWII military participation rate, 

and thus the estimates would be imprecise if these states had trends in schooling that 

deviated from the national trend but are not controlled for in this specification. The states 

that do not witness a large change in WWII military participation rate contribute to 

creating noise in the estimation of the effects of the WWII GI Bill if they are included in 

the treatment group. Essentially, if there were no variation at the state level, using just the 

variation at the birth cohort level would be the best strategy. However, given that there is 

variation at the state level it is better to exploit this variation to obtain a more precise 

estimate of the effect of the GI Bill. 

The drawback of including variation across states is that states with high and low 

military participation rates could be different in other dimensions. The WWII variable 

could then be picking up these differences, which would bias the coefficient on the WWII 
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variable. However, I include exhaustive controls to parse out any such differences, 

effectively eliminating potential bias due to them. I include state of birth fixed effects that 

control for any level differences between states and state specific time trends that control 

for any changes across birth cohorts in the differences between states. On controlling for 

level and time-varying differences between states, the variation captured in the WWII 

variable is arising solely from sudden changes in the WWII military participation rate for 

men born after 1927. Thus, the thought experiment is that, all else held constant, a state 

that has a 100% increase in WWII military participation had a 13 percentage point 

increase in the probability of high school graduation compared to a state that had a 0% 

increase in WWII military participation. 

It is important to control for the trends in education to get unbiased estimates for the 

effect of the WWII GI Bill. Bound and Turner (2002) note that the changes in WWII 

participation across birth cohorts occur concurrently with changes in men’s schooling 

across birth cohorts. Thus, without controlling for underlying trends in schooling, the 

WWII variable might just capture the changes in schooling attainment across birth 

cohorts and not really the effect of the GI Bill. In the main specification I use a quadratic 

polynomial in trend. Appendix Table B1.2 shows results from different polynomial 

specifications in trend. The table shows that the estimates stabilize after a quadratic 

specification in trend is included, thus a quadratic polynomial in trend adequately 

controls for concurrent changes in education and other characteristics across birth 

cohorts. 
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A potential confounding factor is the participation of the younger birth cohorts of 

the control group in the Korean War. Veterans of the Korean War received education 

benefits as well. In addition, unlike WWII, the Korean War draft allowed education 

deferments. To control for the confounding effects from participation in the Korean War, 

the regressions control for the fraction of men in a birth cohort-state of birth cell who 

fought in the Korean War (but not in WWII). The Korean War variable is interacted with 

a time trend to allow differential effects of the Korean War across cohorts, with younger 

cohorts potentially affected more by the Korean War education deferments. I construct 

the Korean War variable following the strategy from Larsen et al (2015). I include all 

men who say they served in the Korean War or at any other time without specifying any 

particular war. Larsen and his co-authors show that a significant fraction of the youngest 

cohorts answered questions on veteran status by saying that they were veterans at ‘any 

other time’ but without specifying any particular war. They note that this was most likely 

because men from these cohorts started service post January 1951 but were still eligible 

for the education benefits of the Korean War GI Bill.19 

 

 

 

 

                                                
19 Robustness check using a definition for the Korea War variable that does not include participation at ‘any other 
time’ gives similar results. It is presented in Table 6.  
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2.3.2 Statistical Model 

The empirical analysis uses the following reduced-form regression equation: 

Yicb = α1 + α2 %WWIIcb + α3 %KOREAcb + α4 Trend + α5 Trend Squared  

          + α6 %KOREAcb  * Trend  + α7 %KOREAcb  * Trend Squared + α8 SB  

          + α9 SB*Trend + α10 SB*Trend Squared  + α10 Blackicb  +  uicb                                               

(2.1) 

Yicb is the outcome of interest for individual i in birth cohort c and state of birth b. 

The outcomes I examine are high school completion, employment, weeks worked and 

poverty. %WWII is the percentage of men who participated in WW II in birth cohort c 

(birth year by birth quarter) and in state of birth b. %KOREA is the percentage of men 

who participated in the Korean War or at ‘any other time’ (but not in WW II) in birth 

cohort c (birth year by birth quarter) and in state of birth b, and this variable is further 

interacted with the trend variables. SB is a vector of dummy variables for state of birth, 

which is subsequently interacted with the trend variables. The trend variable is defined as 

(birth year-1929 + birth quarter/4), following the specification by Bound and Turner 

(2002). As my sample consists of black and white men born in the United States, I 

include race fixed effects by the indicator variable, Black. α2 is the coefficient of interest, 

which is interpreted as the percentage point increase in the probability of the outcome 

caused by a 100% increase in the probability of serving in WWII. 

Finally, two elements of the research design are important to note. First, like all 

prior work, the empirical strategy cannot separate the effect of the education benefits 

under the GI Bill from the direct effect of military participation. Thus, I report the 
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reduced form effects of the WWII GI Bill on the outcomes of interest, and these estimates 

are interpreted as the combined effect of education benefits under the GI bill and military 

service in WWII.20 

Second, the strength of the empirical strategy depends on the similarities in pre-war 

characteristics between the cohorts. Larsen et al. (2015) use Panel Study of Income 

Dynamics (PSID) and Occupational Changes in a Generation (OCG) data sets and show 

that pre-war characteristics like father’s education, father’s occupation, whether they 

lived with both parents, among other characteristics, were similar across cohorts (they fail 

to reject that they were different). Their results show that the 1923-27 and 1928-38 

cohorts are comparable in pre-war characteristics. 

2.3.3 Data 

Consistent with previous literature, I use three 1% samples from 1970 Census for 

my analysis. The data consists of black and white males born in the United States in the 

years 1923-38. I drop observations for which age, sex, race, or veteran status is imputed 

and observations for which state of birth is missing. Bound and Turner (2002) and Larsen 

et al. (2015) have used the 1970 Census, noting that the 1960 Census has a much smaller 

sample size than 1970, and that the latter gives all the cohorts sufficient time to complete 

education. They note that the 1980 Census shows higher schooling levels for the relevant 

cohorts, which seem to be due to reasons other than the GI Bill, such as differential 

                                                
20 Robustness Check studying the impact of WWI, which had no GI Bill, shows no impact of military participation on 
high school completion and weeks worked. It shows a negative effect of military participation on the probability of 
being employed. The results are presented in Table 5. 
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mortality and over-reporting of education with age. For these reasons I also use the 1970 

Census. Analysis with the 1960 and 1980 Census is presented in Table 2.6 and discussed 

in Section 4.3, Robustness Checks. The Census contains information on an individual’s 

veteran status. It has information on the number of weeks worked last year in intervals21 

and whether the individual’s family fell below the poverty threshold.  

Summary statistics from the 1970 Census are shown in Table 2.1 for the pooled 

sample of white and black males. There is a large difference in WW II military 

participation rate for cohorts born before and after 1928. The fraction of men who 

participated in WWII from the birth cohort 1923-27 is high (0.74) while for the birth 

cohort 1928-32 it is much lower (0.1). 

The opposite trend holds true for participation in the Korean War with the latter 

birth cohorts having much higher participation rate. The fraction of men completing high 

school is slightly higher for the latter cohorts while the fraction of men living below 

poverty line and employed is similar for the birth cohorts 1923-27 and 1928-32. The 

number of weeks worked is also similar across the two cohorts. Figure 1 shows the 

graphical representation of the trend for WWII military participation and high school 

completion by birth cohort (year by quarter). 

 

 

 

                                                
21 Since the data are in intervals for this last variable, I assign the midpoint of the interval as the number of weeks 
worked by the individual in the last year. 
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Table 2.1: Summary Statistics for Men of Birth Cohorts 1923-27 and 1928-32 

         1923-1927   1928-1932 

     
     
     In World War II 

 
0.742 

 
0.102 

     In Korean War 
 

0.053 
 

0.559 

     College Grad 
 

0.163 
 

0.181 

     Completed High School 0.571  0.639 

     
Below Poverty Line 

 
0.058  0.064 

     
Employed 

 
0.964  0.971 

     
Weeks Worked 

 
47.04  47.5 

     
No. of Observations   148,337  140,473 

Note: Data from 1970 Integrated Public Use Microdata Series (IPUMS) 
The statistics for all the variables, except number of weeks worked, are reported as fractions since this is how the 
corresponding variables are measured in the regressions. 
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Figure 2.1: Graphical representation of WWII participation rate and high school 
completion rate for the combined sample of black and white males 

0
.2

.4
.6

.8
1

Fr
ac

tio
n

0
.2

.4
.6

.8
1

Fr
ac

tio
n

19
28

_10

19
14

_4

19
19

_4

19
24

_4

19
29

_4

19
34

_4

19
39

_4

Birth year-quarter

Fraction participated in WWII

Fraction completed High School

 
Note: Data from 1970 Integrated Public Use Microdata Series (IPUMS). Sample consists of white and black males born 
in the US between 1909 and 1939. The x-axis measures birth year-birth quarter. For example, 1928_1 marks the 1st 
quarter of birth year 1928. The y-axis measures the fraction of men who participated in WWII and the fraction of men 
who completed high school. 
 
 

As the solid curve depicts, national WWII military participation across different 

birth cohorts ranges from 0 to 0.8 and dropped sharply at the birth cohort 1928. The 

dashed line shows that there is an upward trend in high school completion over time. 
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Empirical analysis thus requires the inclusion of a time trend, as is specified in equation 

(1). 

2.4  RESULTS 

2.4.1 High School Completion 

Table 2.2 shows the effect of the WWII GI Bill on high school completion for the 

pooled sample of white and black males. The first column shows the estimates from the 

preferred time window of 5 years before and 5 years after the discontinuity point of 1928. 

Columns 2 and 3 use narrower time windows and columns 4, 5 and 6 use wider time 

windows. The time windows are  chosen by consecutively adding two more years from 

the control group. The dependent variable is a dummy variable capturing whether the 

individual completed high school. 

Table 2.2, Column 1, shows that the WWII GI Bill increased the probability of 

completing high school by 13 percentage points for males. The estimates are similar in 

other time windows as shown in columns 2 to 6. Since, the estimates are similar across 

different time windows the regression model fits the data well in the preferred time 

window, 1923-32. The results demonstrate that the WWII GI Bill was effective in 

increasing the attainment of complete secondary education. Conversely, it was effective 

in reducing the prevalence of low human capital accumulation for the cohorts that 

benefited from it. 

Since this is a new specification, I also replicate the findings of earlier studies that 

have established the significant effect of the WWII GI Bill on college education and find 

similar effects. Table B1.1 in the appendix gives the effect on college education for the 

pooled sample of white and black males. The results show that the WWII GI Bill 
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increased years of college education by 0.4 years. This result is similar to that of Larsen 

et al. (2015) who obtain an estimate of 0.4 years for white males and Turner and Bound 

(2003) who obtain an estimate of 0.3 for both black and white males. The results on 

college graduation show that the probability of graduating from college increased by 8 

percentage points. The results on the acquisition of some college education show that the 

probability of attending some college increased by 13 percentage points. The previous 

studies have used variation at the birth year-quarter level while my specification uses 

variation at the birth year-quarter-state level, thus also exploiting the variation obtained 

from differences in WWII mobilization rate across states. 

Table 2.2: Effect of the WWII GI Bill on High School Completion for Males 

 

Column 
1 

Column 
2 

Column 
3 

Column 
4 

Column 
5 Column 6 

Time 
Windows: 1923-32 1923-28 1923-30 1923-34 1923-36 1923-38 
  

      
 

            
Dependent Variable: Dummy Variable = 1 for completing high school 

 
       WW II 0.134*** 0.179*** 0.141*** 0.126*** 0.109*** 0.0677*** 

 
(0.0227) (0.0279) (0.0235) (0.0220) (0.0198) (0.0170) 

Korea 0.209*** 0.296*** 0.228*** 0.214*** 0.211*** 0.164*** 

 
(0.0254) (0.0448) (0.0309) (0.0247) (0.0223) (0.0188) 

       N 288,810 177,149 233,986 341,677 394,946 449,729 
R-squared 0.074 0.068 0.071 0.075 0.077 0.079 

Note: Data from 1970 Integrated Public Use Microdata Series (IPUMS) 
The table shows the effect of the WWII GI Bill on the probability of high school completion for males. The 
independent variable of interest is the fraction of men who participated in WWII. The dependent variable is a 
dummy=1 if the person completed high school. The first column with a symmetrical ten-year window around the 
discontinuity point (end of 1927) gives the preferred estimates. The sample consists of black and white men born in the 
US between 1923 and 1938. WWII is the fraction of men who participated in World War II in a birth year-quarter by 
state of birth cell. Similarly, Korea is the fraction of men who participated in the Korean War or at 'any other time', but 
did not serve in WWII, in a birth year-quarter by state of birth cell. Standard errors are corrected for heteroskedasticity 
and are clustered at the level of birth year-quarter by state of birth. One super script star *, two super script stars ** and 
three super script stars *** denote significance at 10%,  5% and 1% level of significance respectively. Controls include 
trend which is defined as year of birth-1929+(quarter of birth/4), trend squared, 'Korea' interacted with trend variables, 
state of birth dummies and their interactions with trend variables 
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The GI Bill could have moved people into more education attainment in three ways: 

from below high school to just high school, from high school to more than high school 

and from below high school to more than high school. I attempt to disentangle these 

flows by breaking the ‘High School Completion’ outcome into 6 categories: less than 

high school, only high school, 1 year, 2 year, 3 year and 4 or more years of college. If a 

significantly larger fraction of people were at the high school level of education then 

more people were moved into this level than were moved out for college. On the other 

hand, if a significantly smaller fraction of people were at the high school level of 

education then more people were moved out for college than were moved in from below 

high school. However, if there was no significant change in the fraction of people at the 

high school level then equal number of people could have been moved in and out of this 

level, and at the same time people could have been moved from below high school to 

college. Thus, all the three channels above could have been in operation in net giving no 

change in the fraction that remain at the high school level. Table 2.3 presents the results 

for the six categories. As the results show I find no significant change in the fraction of 

people at just high school level of education. Most of the decrease in the fraction of 

people below high school level of education seems to be made up by increases in the 

fraction of people at 2 years and 4 or more years of college. These results imply that the 

GI Bill did not just move people from high school level to college level, but also moved 

people from below high school to at least high school and possibly more. While it is not 

possible to determine exactly how people transitioned across the high school threshold, 

i.e., the extent to which people below high school moved to just high school or beyond 

high school, the results do imply that the transition from below high school to high school 

was balanced by the transition from high school to college. In fact, Table 2.2 shows that 

below high school level of education decreased by 13 percentage points and appendix 
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table B1.1 shows that some college level of education increased by 13 percentage points, 

implying that on net there was no change in the percentage of people with exactly high 

school level of education, which holds true in the data. Considering that roughly equal 

percentages of the WWII veterans were high school dropouts and high school graduates 

without college degree when they left the war, it is reasonable to find similar increases in 

education at both the high school level and at the college level, plausibly the former often 

accompanied by some form of training. 

Table 2.3: Effect of the WWII GI Bill on Only High School Completion 

   
Time Window: 1923-1932 

 
       
 Dependent 
Variable:  

Less 
than 
High 

School 

Only High 
School 

Completion 

1 year of 
College 

2 years of 
College 

3 years 
of 

College 

4 or more 
years of 
College 

              

       Explanatory 
Variables 

      WW II -0.134*** -0.000381 0.00557 0.0373*** 0.00526 0.0860*** 

 
(0.0227) (0.0219) (0.00964) (0.0114) (0.00656) (0.0167) 

Korea -0.209*** 0.112*** 0.00604 0.0289** 0.00168 0.0609*** 

 
(0.0254) (0.0254) (0.0111) (0.0134) (0.00768) (0.0199) 

       R-squared 0.074 0.021 0.003 0.004 0.002 0.024 
Observations 288,810 288,810 288,810 288,810 288,810 288,810 
       

Note: Data from 1970 Integrated Public Use Microdata Series (IPUMS) 
The table shows the effect of the WWII GI Bill on less than high school completion, only high school completion, 1 
year, 2 years, 3 years and 4 or more years of college for males. The independent variable of interest is the fraction of 
men who participated in WWII. The dependent variables are the dummy variables = 1 if not completed high school, 
dummy = 1 if completed only high school, dummy=1 if completed up to 1 year of college, and so on till up to 4 or 
more years of college. The sample consists of black and white men born in the US between 1923 and 1932.  WWII is 
the fraction of men who participated in World War II in a birth year-quarter by state of birth cell. Similarly, Korea is 
the fraction of men who participated in the Korean War or at 'any other time',  but did not serve in WWII, in a birth 
year-quarter by state of birth cell. Standard errors are corrected for heteroskedasticity  and are clustered at the level of 
birth year-quarter by state of birth. One super script star *, two super script stars ** and three super script stars *** 
denote significance at 10%, 5% and 1% level of significance respectively. Controls include  trend which is  defined as 
year of birth-1929+(quarter of birth/4), trend squared, 'Korea' interacted with trend variables, state of birth dummies 
and their interactions with trend variables. 
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The result of a 13-percentage point increase in the probability of high school 

completion is a fairly large effect of the GI Bill program. 46.8% of veterans had not 

completed high school when they returned from the war (Hammond 1980). Over 7 

million men used the GI Bill education benefits and almost half of these beneficiaries 

used the benefits for below college level education (Bowman, 1973). Thus, the GI Bill 

targeted a vast number of high school dropouts and thus had the potential to generate a 

substantial improvement at the high school level of education. A small fraction of the 

beneficiaries (2.4%) were recorded as having used the GI Bill education benefits solely 

for high school education. Thus, it is likely that many of the beneficiaries combined high 

school completion with some sort of training and apprenticeship. 

Table 2.2 also shows positive and significant coefficients for the Korean War 

variable implying that the Korean War GI Bill also significantly increased high school 

completion. However, since the Korean War allowed education deferments, it is not as 

straightforward to assign the effect to the Korean War GI Bill, as the coefficients also 

capture the effect of the incentives to pursue education to avoid being enlisted in the war. 

2.4.2 Poverty and Employment 

Previous studies have shown that education can play an important role in avoiding 

poverty and obtaining employment.22 By increasing overall education attainment, the 

WWII GI Bill could have had a positive impact in securing the economic future of the 

                                                
22 Ashenfelter and Ham (1979) and Nickell (1979) find that schooling reduces the incidence and the number of 
unemployment spells. Becker (1995) and Squire (1993) discuss that the provision of education is important for 
reducing poverty, especially in the context of developing countries. 
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cohorts that benefited from it. Such an impact is even more conceivable due to the bill’s 

positive effect on low education levels, than if it had only affected higher education 

levels. People at low human capital levels (less than high school completion) are more 

susceptible to poverty and unemployment than people at higher human capital levels. 

While college education would enable people to move into higher income brackets, high 

school completion would play the major role in moving people across the threshold of 

poverty. Similarly, while college education would enable people to move into higher 

paying jobs and occupations, high school completion would play the major role in 

moving people into employment. 

Understanding the impact of the GI Bill on economic outcomes such as poverty and 

employment is particularly important because the GI Bill was intended to ease veterans’ 

transition into civilian life by providing them with financial benefits to help them become 

economically independent and secure. Around 16 million veterans returned from the war 

and in the process of the economy trying to absorb these many men into the workforce, 

several veterans would potentially have had a very difficult time starting their career, 

especially if they had acquired health problems during service.  In a way, the outcomes of 

poverty and employment are better tests of the success of the GI Bill than the outcomes 

of education, as the latter was perceived as the channel through which veterans would 

acquire economically stable lives. 

Table 2.4 shows the effect of the WWII GI Bill on poverty and employment for the 

pooled sample of white and black males. Column 1 gives the estimates in the preferred 

time window. The estimates are consistent across the various time windows. The results 
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show that the WWII GI Bill reduced the probability of being poor by 4 percentage points, 

increased the probability of employment by 3 percentage points and increased the number 

of weeks worked by 2 weeks. Thus, the WWII GI Bill was effective in providing the 

benefited cohort of men with greater economic well-being, by reducing the incidence of 

poverty and increasing their employment levels. These effects are quite large when 

compared to the base means of these outcomes as shown in table 2.1. For instance, the 

base mean for poverty is around 6% and the WWII GI Bill reduced the probability of 

poverty to 2%. More than 7 million veterans utilized the WWII GI Bill education benefits 

and almost half of them used the benefits to access below college level education and 

training. These statistics suggest that many of the large number of GI Bill beneficiaries 

were those who would have faced a non-trivial chance of poverty. The GI Bill, by 

reaching the lower half of the education distribution in large numbers, was able to 

substantially reduce the probability of severe economic outcomes such as poverty and 

unemployment. 

It is important to note that the GI Bill also provided unemployment allowance of 

$20/week up to 52 weeks. This could potentially have affected veterans’ long-term 

employment outcomes. However, VA records state that less than 20% of the 

unemployment benefits were claimed and only one out of nineteen veterans used the 

benefits for the full 52 weeks. Since the unemployment benefits were not as widely used 

as the education benefits (~50% of veterans used the education benefits), the positive 

effects on employment must to a large extent be driven by increased human capital 

accumulation. 
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Table 2.4: Effect of the WWII GI Bill on Poverty and Employment for Males 

 
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 

 Time 
Windows: 1923-32 1923-28 1923-30 1923-34 

            
1923-36 

           
1923-38 

       
              
Panel A 

      
Dummy Variable = 1 if family if below poverty line 

  
       WW II -0.0407*** -0.0555*** -0.0406*** -0.0473*** -0.0458*** -0.0359*** 

 
(0.0128) (0.0159) (0.0130) (0.0126) (0.0114) (0.00954) 

Korea -0.0535*** -0.0752*** -0.0450*** -0.0573*** -0.0568*** -0.0421*** 

 
(0.0147) (0.0242) (0.0168) (0.0140) (0.0126) (0.0106) 

       R-squared 0.035 0.036 0.036 0.034 0.034 0.033 

       Panel B 
      Dummy Variable =1 if employed last year 

  
       WW II 0.0284*** 0.0262** 0.0309*** 0.0302*** 0.0274*** 0.0210*** 

 
(0.00876) (0.0110) (0.00910) (0.00846) (0.00763) (0.00649) 

Korea 0.0329*** 0.0295* 0.0377*** 0.0393*** 0.0381*** 0.0265*** 

 
(0.00958) (0.0173) (0.0112) (0.00934) (0.00838) (0.00701) 

       R-squared 0.010 0.010 0.010 0.010 0.010 0.010 

       Panel C 
      Number of weeks worked 

    
       WW II 2.012*** 1.883*** 2.146*** 2.068*** 1.927*** 1.341*** 

 
(0.545) (0.685) (0.567) (0.528) (0.478) (0.411) 

Korea 2.238*** 1.962* 2.571*** 2.569*** 2.506*** 1.607*** 

 
(0.608) (1.097) (0.712) (0.584) (0.525) (0.444) 

       R-squared 0.018 0.017 0.018 0.018 0.018 0.018 
N 288,810 177,149 233,986 341,677 394,946 449,729 

Note: Data from 1970 Integrated Public Use Microdata Series (IPUMS) The table shows the effect of the WWII GI Bill 
on poverty and employment for males. The independent variable of interest is the fraction of men who participated in 
WWII. The dependent variables are the dummy variables = 1 for family living under poverty line, dummy = 1 if 
worked positive number of weeks last year and number of weeks worked last year. The first column with a symmetrical 
ten-year window around the discontinuity point (end of 1927) gives the preferred estimates. The sample consists of 
black and white men born in the US between 1923 and 1938. WWII is the fraction of men who participated in World 
War II in a birth year-quarter by state of birth cell. Similarly, Korea is the fraction of men who participated in the 
Korean War or at 'any other time', but did not serve in WWII, in a birth year-quarter by state of birth cell. Standard 
errors are corrected for heteroskedasticity and are clustered at the level of birth year-quarter by state of birth. One super 
script star *, two super script stars ** and three super script stars *** denote significance at 10%, 5% and 1% level of 
significance respectively. Controls include trend which is defined as year of birth-1929+(quarter of birth/4), trend 
squared, 'Korea' interacted with trend variables, state of birth dummies and their interactions with trend variables. 
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As noted above in the empirical strategy section the coefficients capture the effect 

of both military participation and the education benefits of the GI Bill. However, it is 

important to keep in mind that the outcomes of employment and poverty might be 

influenced to a larger extent by military participation than the outcome of high school 

completion. Bedard and Deschenes (2006) find that WWII military participation 

worsened health conditions for veterans. Post-traumatic stress disorder is also a common 

ailment among veterans. Health problems caused by military participation might 

adversely affect the employment outcomes of veterans. On the other hand, World War II 

veterans were famously regarded as heroes when they returned home. This positive 

public sentiment towards veterans might have favorably affected the employment 

outcomes of veterans. Since it is not possible to isolate all these channels, the coefficients 

in table 2.4 show the combined effect of the GI Bill and the possible positive or negative 

effects of military participation. 

As with high school completion, the Korean War variable also shows similar effects 

on the outcomes of poverty and employment. Keeping in mind the above-described 

reservations on interpreting the Korean War variable, it is interesting to find that the 

Korean War shows similar results as the World War II. 

2.4.3 Robustness Checks 

To further check the validity of the previous results, I perform a number of 

robustness analyses. These results are presented in Table 2.5, 2.6, 2.7 and 2.8. First, I try 

to address the fact that the effect from the GI Bill cannot be separated from the effect of 
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military participation. Though WWI was a very different war it is the closest event to 

WWII that did not have its own GI Bill. I estimate in Table 2.5 the effects of military 

participation in World War I for men born between 1891 and 1902. The 1930 Census is a 

5% sample with information on veteran status for WWI. However, it does not have 

information on completed level of education and employment. I use the 1% sample from 

1940 census for high school completion and employment and match veteran information 

from the 1930 Census. I do not have information on poverty status from either census. An 

advantage of the 1940 census is that the number of weeks worked is coded as a 

continuous variable as opposed to intervals in the 1970 census. The 1930 and 1940 

censuses do not provide quarter of birth information, and thus, I am restricted to use birth 

year-state of birth as the level of variation for WWI participation rates. I do not use the 

1950 Census because it occurred after WWII. The results show that military participation 

lowers the probability of employment and has an insignificant effect on high school 

completion and number of weeks worked. Thus, the GI Bill overrode the negative effect 

of military participation on employment and caused an increase in the probability of 

employment.23 
 

 

 

 

                                                
23 As another check, I follow Stanley’s (2003) within-veteran analysis. Stanley compares cohorts 1921-22 to cohorts 
1923-26. The latter left for war right after high school and thus had a higher probability of taking up the GI Bill 
benefits on return, as opposed to the older cohorts of 1921-22 who had to a larger extent already decided their optimal 
education levels prior to leaving for war. I carry out the same analyses but do not find that the 1921-22 cohorts differ 
significantly from the 1923-26 cohorts in high school completion, poverty and employment. When I compare cohorts 
1921-22 and 1923-26 independently to cohort 1928-38 I get similar results. Thus, veterans from both cohorts 1921-22 
and 1923-26 responded quite similarly to the GI Bill on the outcomes studied in this paper. The effect of the GI Bill 
should still be understood as a combined effect of war and GI benefits. 
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Table 2.5: Analysis with WWI: Effect of Military Participation 

 
                 Time Window: 1891-1902 

    
 Dependent Variable:  

High 
School 
Completion 

Employed 
Last Year 

Weeks 
Worked Last 
Year 

        

    Explanatory Variables 
   

    WW I 0.0337 -0.0412** -0.465 

 
(0.0280) (0.0192) (1.251) 

    R-squared 0.034 0.005 0.011 
N 87,390 87,390 87,390 

Note: Data from 1930 and 1940 Integrated Public Use Microdata Series (IPUMS) 
The table shows the effect of WWI on high school completion and employment for males. The independent variable of 
interest is the fraction of men who participated in WWI. The dependent variables are dummy =1 for having completed 
high school, dummy =1 if worked positive number of weeks last year and number of weeks worked last year. The 
sample consists of white and black men born in the US between 1891 and 1902. WWI is the fraction of men who 
participated in World War I in a birth year by state of birth cell. WWI is calculated from the 1930 Census and matched 
to 1940 Census. The regressions for high school completion, employment and number of weeks worked are run on the 
1940 Census. Standard errors are corrected for heteroskedasticity and are clustered at the level of birth year by state of 
birth. One super script star *, two super script stars ** and three super script stars *** denote significance at 10%, 5% 
and 1% level of significance respectively. Controls include trend, which is defined as year of birth-1890, trend squared, 
state of birth dummies and their interactions with trend variables. 

 
Next, I test the robustness of my results to a variety of specifications. These 

estimates are presented in Table 2.6. For reference, Column 1 reproduces the main results 

from the above analysis for the preferred time window, 1923-32. Columns 2-8 present the 

analysis with different specifications in this preferred time window. 

Previous studies on the effect of the WWII GI Bill have used aggregated data. This 

strategy should give similar results as the analysis with individual level data if the 

standard errors have been properly corrected. I check the robustness of the results by 

aggregating the data to birth year-quarter-state level, as this is the level of variation used 
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in the preferred specification. To make the estimates consistent, these use number of 

observations in each birth year-quarter-state cell as weights. Column 2 shows that the 

results are similar to those obtained in the main specification of Column 1. 

Previous studies have used birth year-quarter as the level of variation for 

participation in WWII. The preferred specification of this paper adds state of birth as 

another level of variation for participation in WWII. I check the robustness of the results 

when this additional level of variation is not included. Column 3 presents the results 

using birth year-quarter as the level of variation for WWII GI Bill eligibility with 

individual level data. The results show significant but larger estimates for the effect of 

WWII GI Bill as compared to estimates in Column 1. Thus, the effect of the WWII GI 

Bill holds with and without the use of state of birth as a source of variation for WWII 

participation. 

When controlling for the confounding effects of the Korean War, Bound and Turner 

(2002) and Larsen et al. (2015) use different definitions for the Korean War variable. 

Bound and Turner (2002) define the variable as “participated in Korean War but not in 

WWII” whereas Larsen et al. (2015) define the variable as “participated in ‘Korean War’ 

or ‘any other time’ but not in WWII ”. The preferred specification of this paper uses the 

definition by Larsen et al. (2015) for the reasons mentioned above (Section 3.1, Research 

Design). I check the robustness of the results with the definition used in Bound and 

Turner (2002). Column 4 presents the preferred specification with the only difference that 

the Korean War control variable is defined as “participated in Korean War but not in 

WWII”. The results show estimates that are similar to estimates in Column 1. 
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Table 2.6: Robustness Checks with Different Specifications 

 
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 

 

Main 
Specification
: Individual 
level data 
with birth 
year-quarter-
state level of 
variationa 

Data 
aggregated 
to birth 
year-
quarter-
state with 
birth year-
quarter-
state level 
of 
variationb 

Individual 
level data 
with birth 
year-
quarter 
level of 
variationc 

Korean War 
Variable 
not 
including 
participatio
n at "any 
other time"d 

Larsen et. al 
Specification
: Data 
aggregated to 
birth year-
quarter with 
birth year-
quarter level 
of variation 
and Korean 
War 
including 
participation 
at "any other 
time"e 

Bound and 
Turner 
Specification: 
Data 
aggregated to 
birth year-
quarter with 
birth year-
quarter level 
of variation 
and Korean 
War not 
including 
participation 
at "any other 
time"f 

Data from 
1960 
Census: 
Main 
specification
g 

Data from 
1980 
Census: 
Main 
specification
h 

         Time 
Window: 1923-32 1923-32 1923-32 1923-32 1923-32 1923-32 1923-32 1923-32 
Panel A                 
Dependent Variable: Dummy Variable = 1 for completing high 
school 

    
         WW II 0.134*** 0.149*** 0.348*** 0.135*** 0.405*** 0.214* 0.149*** 0.148*** 

 
(0.0227) (0.0243) (0.0962) (0.0224) (0.117) (0.116) (0.0274) (0.0197) 

R-
squared 0.074 0.912 0.074 0.074 0.959 0.953 0.073 0.077 
Panel B 

        Dependent Variable: Dummy Variable = 1 if family if below poverty line 
   

         WW II -0.0407*** -0.0488*** -0.127*** -0.0368*** -0.150** -0.115*** -0.0960*** -0.0343*** 

 
(0.0128) (0.0135) (0.0470) (0.0124) (0.0594) (0.0379) (0.0192) (0.00939) 

R-
squared 0.035 0.741 0.035 0.035 0.554 0.552 0.078 0.025 
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Table 2.6 (continued) 
 

Panel C 
        Dependent Variable: Dummy Variable =1 if employed last year 

    
         WW II 0.0284*** 0.0322*** 0.0757** 0.0242*** 0.0876** 0.0637*** 0.0370*** 0.0454*** 

 
(0.00876) (0.00915) (0.0292) (0.00860) (0.0338) (0.0219) (0.00834) (0.0127) 

R-
squared 0.010 0.422 0.010 0.010 0.845 0.838 0.012 0.024 
Panel D 

        Dependent Variable: Number of weeks worked 
     

         WW II 2.012*** 2.318*** 4.402** 1.697*** 5.375** 3.721*** 2.417*** 3.195*** 

 
(0.545) (0.570) (1.754) (0.529) (2.043) (1.325) (0.587) (0.676) 

R-
squared 0.018 0.547 0.018 0.018 0.869 0.861 0.031 0.028 
N 288,810 2,030 288,810 288,810 40 40 104,416 778,862 

Note: Results from the preferred specification in this paper. b Specification aggregates data to the level of birth year-birth quarter-state of birth and uses number of 
observations in each of these cells as weights. c Specification uses level of variation at birth year-birth quarter. d Specification uses the Korean War variable definition that 
does not include participation in the military at 'any other time'. The preferred specification in column 1 includes this in the Korean War variable definition. e Specification is 
from Larsen et al. (2011), data is aggregated to the level of birth year-quarter, the level of variation is birth year-quarter and Korean War includes participation at 'any other 
time'. f Specification is from Bound and Turner (2002), data is aggregated to the level of birth year-quarter, the level of variation is birth year-quarter and Korean War does 
not include participation at 'any other time'. g Regression replicates the preferred specification in column 1 using 1960 Census. h Regression replicates the preferred 
specification in column 1 using 1980 Census. 
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I further check the robustness of the results to the choice of identifying variation. I 

use the same specifications that were used in previous studies. Column 5 presents the 

specification used in Larsen et al. (2015). This specification aggregates the data to birth 

year-quarter cells, uses variation in WWII participation at the birth year-quarter level and 

defines the Korean War variable as “participated in ‘Korean War’ or ‘any other time’ but 

not in WWII ”. The number of observations in each birth year-quarter cell is used as 

weights in the regressions. The results give significant but larger estimates for the effect 

of the WWII GI Bill as compared to the estimates obtained in the main specification of 

Column 1. Column 6 presents the specification used in Bound and Turner (2002). This 

specification aggregates the data to birth year-quarter cells, uses variation in WWII 

participation at the birth year-quarter level and defines the Korean War variable as 

“participated in Korean War but not in WWII ”. The number of observations in each birth 

year-quarter cell is used as weights in the regressions. These results too give significant 

and slightly larger estimates for the effect of the WWII GI Bill as obtained in the main 

specification of Column 1. 

The 1970 Census is the preferred data set to study the effects of the WWII GI Bill 

for reasons mentioned above (Section 3.3, Data). I also check the robustness of the 

results by using the 1960 and 1980 Census. Column 7 and 8 estimate the preferred 

specification using the 1960 and 1980 Census respectively. The results in the two 

columns give similar estimates as those obtained from the 1970 Census in Column 1.  

To check whether trends other than military participation and GI Bill eligibility 

might be driving the results I study the impact on the outcome variables for women. Only 
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3% of women volunteered to participate in WWII and the GI Bill take up rates were 

lower for women than for men (Larsen et. al 2015). A significant difference between 

women of birth cohorts 1923-27 and women of birth cohorts 1928-32 for high school 

completion, poverty and employment would suggest that something other than military 

participation and GI Bill eligibility might be driving the results for men. I match male 

WWII military participation rates to women at the birth year-quarter-state level. Table 2.7 

shows that there was no significant impact on any of the outcome variables for women. 

Thus, the significant results obtained for men are the causal effects of the GI Bill 

education benefits and WWII military participation. 

Table 2.7: Effect of the WWII GI Bill on Women 

  
Time Window: 1923-1932 

     
 Dependent Variable:  High School 

Completion 

Below 
Poverty 

Line 

Employed 
Last Year 

Weeks 
Worked 

Last Year 
Explanatory Variables 

    WW II 0.0218 -0.0174 -0.00501 -0.433 

 
(0.0228) (0.0139) (0.0241) (1.111) 

Korea 0.0550** -0.0221 0.00563 -0.164 

 
(0.0253) (0.0160) (0.0266) (1.234) 

     R-squared 0.083 0.069 0.008 0.009 
N 309,375 309,375 309,375 309,375 

 
Note: Data from 1970 Integrated Public Use Microdata Series (IPUMS). The table shows the effect of the WWII GI 
Bill on high school completion, poverty and employment for women. Male WWII military participation rates from 
1970 Census are matched to women at the birth year-quarter-state level. The independent variable of interest is the 
fraction of men who participated in WWII. The dependent variables are dummy =1 for high school completion, dummy 
=1 for family living under poverty line, dummy=1 if worked positive number of weeks last year and number of weeks 
worked last year. The sample consists of black and white women born in the US between 1923 and 1932, the preferred 
time window. WWII is the fraction of men who participated in World War II in a birth year-quarter by state of birth 
cell. Similarly, Korea is the fraction of men who participated in the Korean War or at 'any other time', but did not 
participate in WWII, in a birth year-quarter by state of birth cell. Standard errors are corrected for heteroskedasticity 
and are clustered at the level of birth year-quarter by state of birth. One super script star *, two super script stars ** and 
three super script stars *** denote significance at 10%, 5% and 1% level of significance respectively. Controls include 
trend which is defined as year of birth-1929+(quarter of birth/4), trend squared, Korea' interacted with trend variables, 
state of birth dummies and their interactions with trend variables. 
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Lastly, I check the robustness of the results to different trend specifications and 

time windows. The main results in table 2.2 and 2.4 present the impacts for various time 

windows. As the tables show, the results for the four outcomes of interest are consistent 

across these time windows. The magnitudes become smaller in size in wider time 

windows. This is to be expected as wider time windows include additional younger 

cohorts, which witnessed other influences that increased high school completion, such as 

the Korean War, and are increasingly dissimilar to the treated cohort.  Appendix Table 

B1.2 shows the results for specifications with no trend variables, and linear, quadratic and 

cubic polynomials of the trend variable in the preferred time window of 1923-32. It is 

important to include a trend control in order to isolate the WWII variable from concurrent 

changes in schooling and other characteristics across birth cohorts. The results are robust 

across the various trend specifications. The linear specification gives smaller magnitudes 

for the effects. This is likely due to an upward trend in high school completion rate, 

which is more wholly controlled for by higher order polynomials. 

2.4.4 The Effect of the WWII GI Bill across Race 

There are two reasons why the GI Bill may have differentially impacted white and 

black males. First, for any given birth cohort, a higher percentage of white men fought in 

the war than black men. Thus, a larger fraction of the white male population was eligible 

for the benefits than of the black male population. Second, Bound and Turner (2003) find 

that black veterans benefited less in gaining college education than white veterans in 

southern states due to the segregation barriers present in educational institutes. These 
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segregation barriers could have been relevant for high school completion as well, though 

to a lesser extent than for college education. Through these channels, the benefits of the 

GI bill could have been sufficiently biased towards whites to exacerbate existing 

inequalities between blacks and whites in education, poverty, and employment. However, 

it is also possible that the GI Bill benefited blacks more at the secondary education level 

because there were more blacks dropping out of school to begin with. I analyze my 

results by race in southern and non-southern states to determine any differences in the 

impact of the bill on high school completion, poverty and employment. 

Table 2.8 presents the results from regressions that interact the WWII variable with 

the indicator variable for being black. The analysis is done separately for southern and 

non-southern states. The results show that black males have a significantly lower 

probability of high school completion and employment, higher probability of poverty, 

and work for less number of weeks as compared to white males. The impacts of the bill 

on high school completion and poverty are larger in magnitude for the southern states. 

The interaction term of the WWII variable and the indicator for black race is not 

statistically significant for any of the outcomes in both southern and non-southern states. 

Thus, the WWII GI Bill had similar effects across race (black and white) for the 

outcomes of high school completion, poverty and employment. 

 

 

 

 



 86 

Table 2.8: Comparing the Effects of the WWII GI Bill on Black Men and White Men 

  
Time Window: 1923-1932 

     
 Dependent Variable:  

High 
School 
Completion 

Below 
Poverty 
Line 

Employed 
Last Year 

Weeks 
Worked 
Last Year 

          
Southern States 

   
 

Explanatory Variables 
   

 

     Black -0.221*** 0.129*** -0.0448*** -4.028*** 

 
(0.00821) (0.00532) (0.00321) (0.193) 

WW II 0.176*** -0.0531** 0.0308* 1.909* 

 
(0.0362) (0.0236) (0.0164) (0.977) 

Black*WW II 0.00997 0.00139 -0.00137 0.289 

 
(0.0163) (0.0114) (0.00712) (0.427) 

     R-squared 0.057 0.033 0.010 0.018 
N 99,123 99,123 99,123 99,123 

     Non-Southern States 
   

 
Explanatory Variables 

    
    

 
Black -0.184*** 0.0653*** -0.0743*** -5.281*** 

 
(0.0109) (0.00690) (0.00626) (0.367) 

WW II 0.0959*** -0.0294** 0.0264*** 1.960*** 

 
(0.0294) (0.0143) (0.00980) (0.636) 

Black*WW II -0.0304 -0.00645 0.0124 0.600 

 
(0.0189) (0.0118) (0.0113) (0.626) 

    
 

R-squared 0.022 0.008 0.007 0.010 
N 189,687 189,687 189,687 189,687 

Note: Data from 1970 Integrated Public Use Microdata Series (IPUMS). The table shows the differential effect of the 
WWII GI Bill on high school completion, poverty and employment for black and white males. The analysis is done 
separately for southern and non-southern states. The regressions interact the WWII variable with the dummy variable 
for being black. The independent variables of interest are the fraction of men who  participated in WWII and the 
interaction of this variable with the dummy variable for being black. The dependent variables are dummy=1 for high 
school completion, dummy=1 for family living under poverty line, dummy=1 if worked positive number of weeks last 
year and number of weeks worked last year. The sample consists of black and white men born in the US between 1923 
and 1932, the preferred time window. WWII is the fraction of men who participated in World War II in a birth year-
quarter by state of birth cell. Standard errors are corrected for heteroskedasticity and are clustered at the level of birth 
year-quarter-state of birth. One super script star *, two super script stars ** and three super script stars *** denote 
significance at 10%, 5% and 1% level of significance respectively. Controls include 'Korea' which is defined  as the 
fraction of men who participated in the Korean War or at 'any other time', but did not participate in WWII,  in a birth 
year-quarter by state of birth cell, trend which is defined as year of birth-1929+(quarter of birth/4), trend squared, 
'Korea' interacted with trend variables, state of birth dummies and their interactions with trend variables. 
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These results are in contrast to the findings of Bound and Turner (2003) on college 

education, which show that black men in southern states benefitted significantly less due 

to segregation barriers. However, the segregation barriers would have been much more 

significant at the college level than at the high school level and black veterans could have 

potentially returned to the school they were enrolled in before they became high school 

dropouts. Overall, the segregation barriers might not have been strong enough at the high 

school level to produce significantly different effects for black and white males. There 

are also no significant differences between whites and blacks for the outcomes of poverty 

and employment either. Since these outcomes respond more to high school level of 

education and the difference in poverty rates and unemployment rates is the largest 

between high school dropouts and high school graduates, rather than between high school 

graduates and those with some college education, it is reasonable to find similar effects 

for these outcomes given the similar effects for high school completion. 

2.5  CONCLUSION 

The WWII GI Bill had many significant effects on the cohorts of men who 

benefited from it. Apart from increasing higher education, the WWII GI Bill also 

increased the probability of high school completion, decreased the probability of being in 

poverty and increased employment. By shifting people out of low levels of education, it 

had effects at both the upper end and lower end of the education distribution. I find that 

the WWII GI Bill increased the probability of completing high school by 13 percentage 

points, decreased the probability of being poor by 4 percentage points, increased the 
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probability of being employed by 3 percentage points and increased the number of weeks 

worked by 2 for the pooled sample of black and white males. 

The findings show that this massive financial aid program for pursuing education 

allowed people to move themselves out of the bleaker economic future of being a school 

dropout and avoid the poverty and unemployment that can result from inadequate human 

capital accumulation. In this way, the GI Bill not only benefited the educationally more 

promising veterans by making college education affordable and attractive but also 

benefited those who in the absence of the GI Bill would not have completed even high 

school and who would have been economically less secure in life. 
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Chapter 3:  The Earned Income Tax Credit and Health and Time 
Investments in Children 

 

3.1 INTRODUCTION 

The question of how changes in the mother’s labor market outcomes have an impact 

on the child’s development is complicated by concurrent other changes that happen as a 

result of it. Changes in labor market outcomes could result in changes in income, changes 

in health insurance coverage or the quality of health insurance, changes in the amount of 

own time a mother spends with her child and changes in the mother’s own health status 

which could have secondary effects on the child’s health status.  A recent study by Page, 

Schaller and Simon  (2015) shows that periods of improvements in mother’s labor market 

conditions during 1997-2012 resulted in negative health effects for children. The paper 

argues that improved labor market conditions for mothers result in reduced maternal time 

spent with children, which has adverse effects on children’s health. Genettian et al (2010) 

uses the National Evaluation of Welfare to Work Strategies Labor Force Attachment 

Program of the early 1990s and finds that maternal employment reduces children’s health 

status but that this effect is moderated by increased income and access to public health 

insurance. In this paper I study the impact of a federal welfare program, the Earned 

Income Tax Credit, which increased women’s employment, on specific channels through 

which mothers’ employment can impact children’s health outcomes, namely children’s 

health insurance coverage and time spent with children. I then go on to study the net 

effect of all channels on children’s physical and mental health outcomes. 
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The Earned Income Tax Credit (EITC) is one of the most successful safety net 

programs in the United States and has been credited with increasing employment and 

reducing poverty. Under the EITC, a household can receive tax credit as a percentage of 

earned income up to a maximum amount, beyond which the credit is phased out 

gradually to zero as earned income approaches an upper threshold. A large federal 

expansion in the amount of the Earned Income Tax Credit occurred under the Omnibus 

Budget Reconciliation Act of 1993 (OBRA 1993), which increased the benefit level for 

households with two or more children by a disproportionately larger amount than for 

households with only one child. This increased incentive caused a larger increase in 

employment for mothers with two or more children than for mothers with only one child 

(Hotz and Scholz, 2003). The welfare program effectively targeted the population of 

single mothers with at most high school level of education, as they predominantly fell 

within the income bracket that was eligible for the credit, compared to married mothers 

and mothers with higher education. Within the population of single women with at most 

high school level of education, the largest increases in employment were seen for mothers 

with children under the age of 6 (Looney and Manoli, 2013). 

I study the effect of the Earned Income Tax Credit on how often the mother spends 

time doing various activities with her children. This provides direct evidence for the 

argument put forth by the previous literature, namely that increases in mother’s 

employment decreases maternal time invested in the child. I further study the impact of 

mother’s employment on health insurance coverage and type of coverage for the child 

and ultimately on child health and behavioral outcomes. There are other channels, due to 
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increases in mother’s employment, which can impact child health such as the increase in 

income. Higher income can result in better nutrition and less financial stress in the 

household, which can positively impact children’s health. Moreover, higher income can 

affect mother’s health, which can in turn affect her children’s health. Evans and 

Garthwaite (2011) find that the EITC improved maternal health. Whether increased 

maternal employment and subsequent increased income on net improves or hurts 

children’s health is an empirical question. This paper aims to provide evidence on two 

specific channels of the effect of mother’s employment on child health, namely child 

health insurance coverage and mother’s time spent with child. It also analyses the net 

effect of all the channels on both children’s physical and mental health, as captured by 

behavioral outcomes, by studying the reduced form effect of the Earned Income Tax 

Credit.  

For my analysis I use the biannual Child and Young Adults National Longitudinal 

Survey of Youth 1979 rounds from 1988 to 1998. I use a difference-in-difference strategy 

that uses variation in EITC generosity over time caused by the OBRA 1993 expansion 

and variation in EITC generosity based on the number of children in the household. I find 

the OBRA 1993 expansion caused an increase in the probability of the child being 

covered by private or employer provided health insurance. This increase in the private or 

employer provided health insurance coverage is accompanied by a decrease in Medicaid 

coverage for children of mothers with exactly high school level of education. This 

suggests that while mothers with high school level of education were largely transitioning 

from Medicaid to private insurance, mothers with below high school completion were 
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mostly taking up health insurance and from private sources. There is heterogeneity in the 

impact of EITC on health insurance coverage across age and race. The increase in private 

or employer provided health insurance and decrease in Medicaid coverage is present for 

children above the age of 5 but not for children below the age of 6. This is likely due to 

greater generosity of Medicaid for young children. The impact is also concentrated 

among Hispanic and Black children and is absent for non-Hispanic non-Black children. I 

don’t find any effect on mother’s time spent with children in home activities like reading 

to the child and helping the child with numbers and alphabets.  However, I find a 

significant decline in the frequency with which the mother takes children for outings. I 

find some impact on children’s physical health with increases in reporting of health 

conditions limiting school and play activities and reporting of health conditions requiring 

doctor’s attention. This impact is present only for mothers with less than high school 

completion, the population that experiences larger take up of insurance. This suggests 

that the impact could be driven by more diagnosis due to better access to health care, 

rather than actual deterioration of children’s health condition. I find negative but 

insignificant effects on most of the behavioral scores used as proxies for mental health 

and a negative and significant effect on the headstrong score, suggesting a limited 

improvement in children’s mental health. 

The rest of the paper is organized as follows. Section 2.1 provides a background on 

the Earned Income Tax Credit and section 2.2 gives a literature review. Section 3.1 talks 

about the data, section 3.2 outlines the empirical strategy and section 3.3 presents the 

results of the empirical analysis. Section 4 concludes. 
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3.2 Background 

3.2.1 The Earned Income Tax Credit 

The Earned Income Tax Credit is one of the largest anti-poverty welfare programs 

implemented in the United States. It is a program that encourages labor supply as it 

provides a monetary credit amount that is calculated as a percentage of the person’s 

earned income. For example, a person with $5,000 annual income in 1996 would have 

been eligible to receive 40 per cent of his earned income, $2000, in EITC benefit.  The 

main eligibility requirements are that the person must have positive earnings that are 

below a threshold. The benefits also depend on the number of qualifying children in the 

household, with households having two or more qualifying children getting higher 

benefits. A qualifying child in a household is a child less than the age of 19 (or 24 if s/he 

is a full time student). The EITC starts with a phase-in period in which the tax credit 

grows with the amount of earned income. The tax credit increases up to a maximum 

amount at which the fixed maximum credit is given and does not change with earned 

income levels. At a certain income level the EITC starts to be phased-out till it goes down 

to zero on hitting an income threshold. This gives the EITC a trapezoid shape over 

income ranges. In the 1990s the EITC underwent substantial expansion with increased 

maximum credit, increased phase in rate and expansion of the income range that qualifies 

for the benefits. The largest expansion occurred under OBRA 1993 (the Omnibus Budget 

Reconciliation Act of 1993). The expansion was more generous for households with two 

or more children compared to households with only one child or no children. Figures 1 
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and 2 (from Dahl and Lochner 2012) show the changes in the EITC benefits over time, 

calculated in 2000 dollars, for households with one child and households with two or 

more children respectively. In addition to the federal EITC benefit, many states offer 

their own EITC benefit which is a percentage of the federal EITC benefit. Eligible 

families receive this percentage of their federal EITC benefit in addition to their federal 

EITC benefit. The federal EITC rules changed substantially in the 1990s but have 

remained quite stable during the 21st century. However, in this latter period many states 

have made changes to their state EITC. 

The Earned Income Tax Credit expansion in 1993 was followed by the welfare 

reforms in 1996, which imposed restrictions on the duration for which a person could 

receive welfare payments, and by increases in Medicaid generosity. It is difficult to 

isolate the effects of these programs as they occurred very close to each other in time. 

However, it is possible to get a better understanding of the impacts of the Earned Income 

Tax Credit because of its differential generosity across family structure, namely, the 

number of children. The TANF waivers in the welfare reforms and increases in Medicaid 

generosity did not differentiate based on the number of children. To study the impact of 

the EITC, while minimizing the influence of other reforms on the outcomes of interest, I 

exploit the variation in EITC generosity across family structure. 
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Figure 3.1: EITC Schedule for Families with One Child 

 
Source: Dahl and Lochner (2012) 

Figure 3.2: EITC Schedule for Families with Two or More Children 

 
Source: Dahl and Lochner (2012) 
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3.2.2 Literature Review 

This study contributes to two areas in the literature. It first contributes to the 

literature on the effects of the EITC, one of the largest anti-poverty programs in the 

United States, on families’ wellbeing. Apart from the direct effects of the EITC on labor 

market outcomes and poverty, the EITC has the potential to have indirect effects on child 

welfare by influencing families’ investments in their health and education. This study 

analyzes the impact of the EITC on children’s health insurance coverage, mother’s time 

spent with children and children’s health status in order to expand the understanding of 

the program’s impact on children. Second, it contributes to the literature that analyzes the 

impact of mothers’ employment on children’s health. The literature has demonstrated the 

negative effects that increased mothers’ employment can have on child health due to the 

reduction in mothers’ time spent at home. This study contributes to the literature by 

studying the impact of the EITC, one of the largest programs to have caused a substantial 

increase in women’s employment, and by analyzing the channels through which mothers’ 

employment might impact child health.  

Previous literature has documented the effects of the EITC on labor market 

outcomes. The literature shows that on net the EITC increased labor force participation 

and the numbers of hours worked. The increase in labor force participation comes largely 

from the effects on single women with high school or below level of education. The 

literature has also documented that the EITC has reduced poverty. Hotz and Scholz 

(2003) and Eissa and Hoynes (2006) provide a review of this literature.  
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It is also important to understand the indirect effects of EITC on the wellbeing of 

families. By increasing income, thus loosening cash constraints, and increasing women’s 

employment, the EITC has the potential to change investments made by the households 

in education, health and other areas of wellbeing. Dahl and Lochner (2012) study the 

effect of income on children’s academic test scores using the EITC as a source of 

increased income, and find that increases in income significantly improve math and 

reading test scores. Manoli and Turner (2013) show that the EITC led to an increase in 

college enrollment of children. Michelmore (2012) uses variation in state EITC and 

shows that the tax credit increased education attainment of children. Other studies have 

looked at the impact of the EITC on health outcomes. Hoynes, Miller and Simon (2012) 

show that the EITC increased mean birth weight and Evans and Garthwaite (2011) find 

that the EITC improved maternal health. Extending the literature on how the EITC has 

affected the children of households that benefit from the EITC, this study analyzes the 

impact of the EITC on the physical and mental health status of children. It also studies 

the channels through which the EITC, and the resultant increase in employment of 

mothers, might impact the health of children, namely the channels of health insurance 

coverage and the channel of the mother’s time spent with children. A concurrent paper 

(Averett and Wang, 2015) also studies the impact of the EITC on children using the 

NLSY dataset and finds that it improved mother-rated health for children of unmarried 

black mothers and married white and Hispanic mothers, decreased accident rates for 

children of married white and Hispanic mothers, and increased home environment quality 

(home cleanliness, safety of home play environment etc.) for children of unmarried white 
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and Hispanic mothers. In my study, I limit the sample of interest to single mothers with at 

most high school level of education as married mothers and mothers with higher 

education levels were largely not affected by the EITC expansions and including them in 

the sample can pick up trends that are specific to them and do not reflect the impact of the 

EITC on single mothers with at most high school level of education, who were the 

beneficiaries of the EITC. Secondly, I explore the impact of the EITC on child health 

insurance in detail, as this is an important channel through which EITC can impact child 

health. Thirdly, I study the impact on mother’s time spent with children, which is also an 

important channel through which EITC can impact child well being. Fourthly, there are 

differences between my outcomes of physical and mental health and those used in 

Averett and Wang (2015) with some overlap. Thus, this paper extends the understanding 

of the impact of the EITC on child health by, first, defining the relevant sample so that 

the results are not influenced by trends of demographics not affected by the EITC and, 

second, by exploring the impact on child health insurance and mother’s time in child 

care, and subsequently on a series of physical and mental health outcomes for children. 

Past literature has studied the impact of labor market developments that change 

mothers’ employment on children’s health. Page, Schaller and Simon  (2015) show that 

periods of improvements in mother’s labor market conditions during 1997-2012 resulted 

in negative health effects for children. Genettian et al (2010) use the National Evaluation 

of Welfare to Work Strategies Labor Force Attachment Program of the early 1990s, 

which increased maternal employment, and also find that maternal employment reduces 

children’s health status. These studies argue that increase in maternal employment 
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decreases maternal time with children, which in turn negatively impacts child health, but 

that the effect is moderated by increased income and access to public health insurance. I 

directly study the impact of an employment-generating scheme, the EITC, on child health 

insurance coverage and mother’s time spent in activities with children, before studying 

the net effect of the various channels on child physical and mental health. The analysis 

aims to increase the understanding of the specific channels through which maternal 

employment might affect children. This study also includes the dimension of child mental 

health, and not just physical health, in order to gain a more complete understanding of 

how maternal employment impacts children’s wellbeing. 

3.3 Empirical Strategy 

3.3.1 Data 

I use the Child and Young Adult Surveys of the National Longitudinal Surveys of 

Youth 79 conducted by the Bureau of Labor Statistics. These surveys are conducted on 

the children of the original youth sample surveyed first in 1979. The Child and Young 

Adult Surveys are being conducted biannually since 1986. For this project I use the 

survey rounds of 1988, 1990, 1992, 1994, 1996 and 1998. 

The survey provides information on mother’s employment and household 

characteristics that can be used to determine their Earned Income Tax Credit amount. 

Some states had started to provide State EITC as well in the 1990s, which basically top 

up the federal rates in the three regions of the EITC pyramid. To calculate total EITC for 

the household I thus use information on state of residence, which is not publicly 
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available, and was requested from the Bureau of Labor Statistics. I use the relevant 

household information and apply the TAXSIM model, maintained by the National 

Bureau of Economic Research, to determine the household’s total EITC amount. 

The surveys ask mothers questions on how often they do certain activities with their 

children such as reading a book to them, taking them on outings etc. The mothers respond 

on a 1-6 scale with the options being, in increasing order, ‘never’, ‘several times a year’, 

‘several times a month’, ‘once a week’, ‘three times a week’ and ‘everyday’. While these 

questions don’t directly capture the mother’s time spent in taking care of her children’s 

health, they are the best correlates that the data provides of mothers’ time investment in 

child health. The survey also asks if the child is covered by either employer provided or 

private insurance, or by Medicaid insurance. The survey also asks questions on children’s 

health status such as if the child’s health limits school or play activities, if the child has a 

health condition that requires medication or doctor’s attention, and the number of 

illnesses in the last 12 months. Additionally, the survey constructs scores from 0 to 5 on 

behavioral problems such as a hyperactive score, an anxious score, a headstrong score 

etc. These scores are based on the mother’s responses to questions such as does the child 

have trouble getting along with other children, is the child unhappy, sad or depressed, 

etc., to which the mother can respond with ‘often true’, ‘sometimes true’ and ‘not true’. 

In order to dichotomize the responses a value of 1 is given to ‘often true’ and ‘sometimes 

true’, and a value of 0 is given to not true. The dichotomized responses are then added to 

get scores on six scales: antisocial, anxious/depressed, headstrong, hyperactive, 
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dependency, and peer conflict. I take these scores as proxies for measuring children’s 

mental health. 

Table 3.1 presents summary statistics for the relevant sample of children. The 

sample consists only of children of single mothers with at most high school education 

since this is the sub-population that was effectively targeted by the EITC program as they 

predominantly fell within the earned income eligibility requirement. Single mothers with 

two or more children had lower employment rates pre OBRA 1993 compared to single 

mothers with one child, and witnessed much larger increases in employment. Both single 

mothers with one child and two or more children received higher EITC amounts post 

OBRA 1993 though the latter sample received larger increases. Children of single 

mothers with two or children were less likely to be covered by employer provided or 

private health insurance than children of single mothers with one child pre OBRA 1993. 

Post OBRA 1993 this gap shrunk considerably. Pre OBRA 1993, children of mothers 

with two or more children had fewer physical health problems than children of mothers 

with only one child. However, on mental health measured by behavioral problems the 

former were much more similar to the latter. It is important to note that the control group 

in the analysis, i.e., the sample of children of mothers with only one child were not 

completely unaffected by the EITC expansion. The OBRA 1993 also increased the EITC 

benefit amount for these households, albeit, by a much smaller amount than the increase 

for households with two or more children. The empirical strategy depends on the 

difference in the amount of increase in EITC generosity across family structure. 
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Table 3.1: Summary Statistics: Children of Single Mothers with at most High School 
Education 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998 
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3.3.2 Statistical Model 

For the empirical analysis in this paper I use a difference-in-difference strategy that 

exploits variation over time in EITC generosity due to the OBRA 1993 expansion and 

variation over family structure in EITC generosity as the OBRA 1993 expansion 

provided much larger increases in EITC generosity to families with two or more children 

compared to families with only one child. The following gives the regression model: 

 

Yipts = α + β 1(Post 1993)t + γ 1(Two/More Children)p  

                  + δ 1(Two/More Children)p*1(Post 1993)t  + Ω Xipts + θ Ss + εipts                                                                                                                                                      

(1) 

         where, Xipts is a vector of individual level characteristics for child i in year t, in state 

s and in a household with family structure p, such as child age, child gender, child race, 

mother’s age, mother’s marital status and mother’s education level. Ss is a vector of state 

fixed effects. Since the level of variation is at the household level I cluster the regressions 

at the household level. 

         1(Post 1993)t is an indicator variable and takes the value 1 if the survey round is 

after 1993 and 0 otherwise. 1(Two/More Children)p is an indicator variable for whether 

there are two or more children (below age 19) in the household. The sample consists of 

individuals up to the age of 18. Child race is divided into Hispanic, Black and non-

Hispanic non-Black. Mother’s marital status is divided into never married, separated, 

divorced and widowed. Mother’s education level is divided into below high school and 

exactly high school.  
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         As section 3.4.1 shows the impact of the EITC is effectively limited to the 

population of single mothers with at most high school level of education. For the main 

results I limit my total sample to children of single mothers with at most high school level 

of education. My control sample comprises of children from households with only one 

child. My treatment sample comprises of children from households with two or more 

children. As long as households with one child and households with two or more children 

have parallel trends the estimates will be unbiased. Since other policies have not focused 

on specifically differentiating between households with one child and households with 

two or more children, there are no obvious reasons for them to differentially affect these 

households at the same time that the EITC expansion affected them. 

The benefit of using the NLSY 79 Child and Young Adult survey is that it provides 

a rich set of health and behavioral outcomes, and time use information. It thus allows us 

to explore the question of the impact of the EITC on child well being in a more 

comprehensive manner. However, the drawback of the survey is its limited sample size. 

For a few of the following results, the estimates are not trivial in magnitude but are 

insignificant due to somewhat large standard errors. In these cases the data can at best 

suggest the direction of the effect. It would also have been informative to conduct more 

analysis on the heterogeneity of the impacts. However, the scope of such analysis is 

limited by the small sample size for each population category of interest. 
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3.4 Results 

3.4.1 Mother’s Employment 

I begin by first establishing in my data that the EITC increased the probability of 

employment for single mothers with at most high school level of education. These results 

have been found by the previous literature and I replicate them in my study. Table 3.2 

presents the impact of the EITC on mother’s employment for different samples. As the 

table shows the EITC expansion significantly increased the probability of employment 

for the whole sample. However, the increase is driven primarily by increases in the 

probability of employment of single mothers and not of married mothers. Moreover, 

within single mothers, the increase in the probability of employment is driven primarily 

by mothers with at most high school level of education and not by mothers with higher 

levels of education. The EITC expansion caused an increase of 13.4 percentage points in 

the probability of employment of single mothers with at most high school level of 

education and two or more children compared to single mothers with at most high school 

level of education and one child. Splitting this sample further into single mothers with 

below high school level of education and single mothers with exactly high school level of 

education, I find that the EITC expansion increased the probability of employment by 

13.7 and 12.2 percentage points respectively. (Looney and Manoli, 2013) find that the 

largest increases occur for mothers with children below the age of 6. Splitting the sample 

of single mothers with at most high school level of education by whether there is a child 

below the age of 6 in the household, shows that the sample of mothers with a child below 

the age of 6 witnessed an increase of 14.4 percentage points in the probability of 

employment while the sample of mothers without a child below the age of 6 witnessed an 

increase of 10.1 percentage points in the probability of employment. 
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Table 3.2: Impact of EITC Expansion on Mother’s Employment 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998. Other Controls: Race, mother's age, mother's 
marital status, mother's level of education!
 

3.4.2 Child Health Insurance 

Tables 3.3, 3.4 and 3.5 study the impact of the EITC expansion on child health 

insurance coverage. Columns 1 and 4 in Table 3.3 study the impact on employer provided 

or private health insurance coverage and Medicaid coverage respectively for the total 

relevant sample. The results show a significant increase of 12.6 percentage points in the 

probability of having the child covered by employer provided or private health insurance 

and a significant decrease of 7.6 percentage points in the probability of having the child 

covered by Medicaid. This effect is a positive impact of the EITC on child wellbeing as 

private insurance is typically of better quality than public insurance. I split the sample 

based on the mother’s education level, namely, below high school level of education and 

exactly high school level of education. I do this because the two levels of education can 

influence the quality of jobs that individuals are able to acquire and their likelihood of 
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accessing child health insurance. I find that while both samples witness a significant 

increase in the probability of taking up employer provided or private health insurance for 

the child (an increase of 11.7 percentage points for mothers with below high school level 

of education and an increase of 10.5 percentage points for mothers with exactly high 

school level of education), mothers with exactly high school level of education witness a 

significant decrease of 7.5 percentage points in the probability of having the child 

covered by Medicaid, and mothers with less than high school level of education do not 

witness a significant decrease in the probability of Medicaid coverage for the child, with 

the coefficient showing an insignificant decline of 3.5 percentage points. Thus, there is 

heterogeneity across mother’s education level in the take up of employer provided or 

private health insurance for the child. While mothers with exactly high school level of 

education are to a good extent transitioning out of Medicaid and into employer provided 

or private health insurance, mothers with below high school level of education are mostly 

taking up employer or private health insurance and not transitioning from Medicaid heath 

insurance. This suggests that while mothers with high school education are partly 

acquiring better insurance rather than more insurance, mothers with below high school 

education are largely acquiring more insurance from private sources. This could be a 

result of possibly lower tendency of low educated mothers to move out of Medicaid. 

Since lower educated mothers are more likely to be welfare recipients, which is 

administratively tied well with Medicaid take up, they might have lower tendency of 

transitioning out of Medicaid as they are more engrained into the welfare system than 

mothers who have completed high school level of education. 
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Table 3.3: Impact of EITC on Child Health Insurance by Mother’s Education 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998. Other Controls: Race, mother's age, mother's 
marital status, mother's level of education 

Since Medicaid is much more generous to young children than to older children, I 

also study the impact of the EITC expansion on health insurance take up by age of the 

child. Table 3.4 presents the results on employer provided or private health insurance 

coverage and Medicaid coverage separately for children below the age of 6 and for 

children above the age of 5. The results show that the increase in take up of employer 

provided or private health insurance and the decline in the Medicaid coverage is 

concentrated among children who are above the age of 5. For this sample the EITC 

expansion significantly increased the probability of having employer provided or private 

health insurance by 17.4 percentage points and significantly decreased the probability of 

having Medicaid coverage by 9.2 percentage points for children in households with two 

or more children compared to children in households with only one child. However, there 

is no impact on children below the age of 6. This is likely due to the fact that public 

health insurance is substantially more generous for young children compare to older 
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children, and this might prevent mothers from removing their young children from 

Medicaid, even though employer provided or private insurance is often of better quality. 

Table 3.4: Impact of EITC on Child Health Insurance by Child’s Age 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998. Other Controls: Race, mother's age, mother's 
marital status, mother's level of education 

I explore another heterogeneous impact of the EITC on health insurance coverage, 

namely, across race. Health insurance take up rates differ across race and it is interesting 

to study how mothers from different races respond to an employment and income 

generating program such as the EITC in terms of acquiring health insurance for their 

children. Table 3.5 presents the results for health insurance separately for children of 

Hispanic, Black and non-Hispanic non-Black races. The results show that the take up of 

employer provided or private health insurance coverage and decrease in Medicaid 

coverage is concentrated among children of Hispanic and Black races with no impact for 

children of non-Hispanic non-Black races. The EITC expansion in 1993 significantly 

increased employer provided or private insurance by 20.5 percentage points and 16.1 



 110 

percentage points for Hispanic and Black children respectively. It decreased Medicaid 

coverage by 10 percentage points for both Hispanic and Black children, though the 

coefficient for Hispanic children is not significant. However, a similar impact is absent 

for non-Hispanic non-Black children. These results show that the changes in health 

insurance as a result of the EITC expansion were concentrated among the races that have 

typically lower take up rates of health insurance, particularly private health insurance. 

Welfare policies, such as the EITC, which have disproportionately larger positive impacts 

on the more vulnerable sections of society, have the potential to close inequalities across 

race and income levels in important dimensions such as access to good health care. 

 

Table 3.5: Impact of EITC on Child Health Insurance by Child’s Race 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998. Other Controls: Race, mother's age, mother's 
marital status, mother's level of education 
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3.4.3 Maternal Time Spent with Child 

While increase in employment due to EITC has increased access to better health 

insurance, the increase in employment can affect children negatively by reducing the 

amount of time the mother is able to spend in childcare. Previous literature has 

documented that children’s health tends to suffer when the mother’s employment 

increases due to less maternal time in child care. I use information on mother’s time spent 

in doing various activities with her children, as provided by the data, to serve as proxies 

for mother’s time spent in caring for the child’s health. These are outcomes such as how 

often does the mother read to the child, how often does the mother help the child with 

numbers and alphabets, and how often the mother takes the child for outings. These 

outcomes do not perfectly capture the mother’s time invested in child health as it is 

possible that the mother does not decrease any of her time in these activities but still is 

unable to take days off when the child falls ill or that she reduces her time spent in these 

activities but doesn’t compromise on her time taking care of her children’s health. 

However, in the absence of direct information on mother’s time spent on child health 

these outcomes serve as good proxies that can be used to gauge the effect of employment 

on mother’s time spent with children. The frequency of these activities is captured by a 

score with values of 1=‘never’, 2= ‘several times a year’, 3= ‘several times a month’, 4= 

‘once a week’, 5= ‘three times a week’ and 6= ‘everyday’. 

Table 3.6 shows the results of this analysis for the relevant sample of single mothers 

with at most high school level of education. As the results show, for the activities 

conducted at home such as reading to the child, helping the child with numbers and 
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alphabets, there is no significant impact of the EITC. However, for outdoor activities 

there is some evidence that mothers reduced the frequency with which they engaged in 

activities with their children. The results show that the EITC expansion, and the 

subsequent increases in employment, reduced the frequency with which mothers took 

their children in the age group of 3-5 on outings by 0.3 points on a scale of 1 to 6. Thus, 

the EITC had a limited negative impact on maternal time spent with children. 

Table 3.6: Impact of EITC on Mother’s Time Spent with Child 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998. Other Controls: Race, mother's age, mother's 
marital status, mother's level of education 
 

3.4.4 Child Physical Health 

Having found a positive impact of the EITC expansion on child health insurance 

and a limited negative impact on mother’s time spent with children, I study the net effect 

of the EITC on children’s physical health. Apart from health insurance and mother’s time 
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with children, there are other channels at play that can influence children’s health. These 

include the increase in family income and changes in mother’s own health. The above 

analysis has shown the existence of the health insurance channel, the increase in 

disposable income channel due to increases in tax credit, and the limited existence of the 

maternal time with children channel. Evans and Garthwaite (2011) show that the EITC 

improved maternal health, which establishes the existence of the mother’s own health 

channel. Table 3.7 and 3.8 show the combined effect of all the channels resulting from 

the EITC expansion on children’s physical health outcomes such as whether health limits 

school attendance, whether health limits usual childhood/ play activities, whether the 

child has a condition that requires a doctor’s attention, whether the child has a condition 

that requires medication, whether the child had a major illness last year and the number 

of illnesses the child had in the last year. I split the sample based on the mother’s 

education level as mothers with high school level of education experienced a transition 

from Medicaid to employer provided or private health insurance and mothers with below 

high school level of education experienced an increase in take up of employer provided 

or private health insurance but without a corresponding decline in Medicaid coverage. 

Table 3.7 shows the result for the sample of mothers with below high school level of 

education. There is some evidence that the EITC expansion increased the reporting of 

health problems for children from households with two or more children compared to 

children from households with only one child. The EITC expansion increased the 

probability of children having health issues that limit school attendance by 3.7 percentage 

points, increased the probability of children having health issues that limit usual 

childhood activities by 3.8 percentage points (though marginally insignificant) and 

increased the probability of children having a health condition that requires a doctor’s 

attention by 5.1 percentage points. Table 3.8 shows the impact of the EITC expansion on 
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child physical health for the sample of children of single mothers with exactly high 

school level of education. 

Table 3.7: Impact of EITC on Physical Health for Children of Mothers with below High 
School Level of Education 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998. Other Controls: Race, mother's age, mother's 
marital status, mother's level of education 
 

The results show no impact of the EITC expansion on children’s physical health for 

this sample.  Thus, the impact of the EITC on child physical health is concentrated in the 

sample of children of single mothers with below high school level of education, the sub-

population that saw largely a take-up of private health insurance rather than a transition 

from public to private health insurance. There is an absence of any impact for the sample 

of children of mothers with exactly high school level of education, the sub-population 

that largely transitioned from public to private health insurance. The two results suggest 

that the increase in reporting of health problems could partly be due to more diagnosis of 
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existing health conditions rather than an increase in actual health problems, since we only 

see an impact for the sample that witnessed increases in take up of private insurance 

rather than a transition into private insurance from public insurance. Thus, while we see 

some negative impact of the EITC expansion on health outcomes of children, it is 

possible that this is largely a result of more diagnosis of existing health conditions 

ensuing from better access to health care through more health insurance. 

Table 3.8: Impact of EITC on Physical Health for Children of Mothers with exactly High 
School Level of Education 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998. Other Controls: Race, mother's age, mother's 
marital status, mother's level of education 
 

3.4.5 Child Mental Health 

I next study the impact of the EITC on child mental health captured by behavioral 

scores such as an anti-social score, an anxious score, a headstrong score, a hyperactive 
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score, a dependent score and a peer conflict score. These scores are calculated based on 

the mother’s responses to questions like “does the child have difficulty getting along with 

other children?”, “is the child unhappy, sad or depressed?” etc. The scores run from 0 to 

5 with higher scores denoting more frequent incidences of behavioral problems. Changes 

in mother’s employment can influence children’s mental health in different ways just as 

mother’s employment can influence children’s physical health in different ways. Less 

time spent with the mother can worsen their mental well being, while less financial stress 

and better health care can improve their mental well being. Again I study the effect the 

EITC expansion on child mental health separately for the sample of children of mothers 

with below high school level of education and of mothers with exactly high school level 

of education. Table 3.9 and 3.10 show the results for these samples respectively. Most of 

the coefficients for the sample of children of mothers with below high school level of 

education, in Table 3.9, are negative with the coefficient for the headstrong score being 

significant as well. Even though the coefficients on the antisocial and hyperactive scores 

are insignificant due to large standard errors, their magnitude is not trivial. They are at 

best indicative that the EITC expansion could have reduced the incidence of behavioral 

problems in children and thus improved their mental health. The results show that the 

EITC expansion significantly reduced the incidence of headstrong behavior by 0.47 

points on a scale of 0 to 5, for children from households with two or more children 

compared to children from households with one child in the sample of mothers with 

below high school level of education. For the sample of children of mothers with exactly 

high school level of education, in Table 3.10, the results again show negative but 

insignificant coefficients for all the behavioral scores with sizeable magnitudes for 

coefficients on the antisocial and hyperactive scores. Thus, the above analysis shows that 

the EITC expansion improved the mental health of children in terms of headstrong 
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behavior for the sample of children of mothers with below high school level of education, 

and is indicative that the EITC expansion may have improved the mental health of 

children in terms of other behaviors such as hyperactive and antisocial behaviors in the 

total relevant sample as well. 

Table 3.9: Impact of EITC on Behavioral Problems for Children of Mothers with below 
High School Level of Education 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998. Other Controls: Race, mother's age, mother's 
marital status, mother's level of education 
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Table 3.10: Impact of EITC on Behavioral Problems for Children of Mothers with 
exactly High School Level of Education 

 
Note: Data from NLSY79 Child and Young Adult Surveys 1988-1998. Other Controls: Race, mother's age, mother's 
marital status, mother's level of education 
 

3.5 Conclusion 

The Earned Income Tax Credit has significantly increased women’s employment 

and their families’ disposable income. These effects have largely been concentrated in the 

sample of single mothers with at most high school level of education. Studies have shown 

that changes in maternal employment can negatively impact children’s health due to 

reductions in maternal time spent in childcare. However, these effects are moderated by 

increases in income and health insurance coverage. I explore the effects on children’s 

physical and mental health of the EITC, which substantially increased mothers’ 

employment. Apart from studying the reduced form effects of the EITC on child health, I 

also explore the channels through which the EITC might affect child health. In particular, 

I study the channels of health insurance coverage and mother’s time spent with children 
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in various activities. For my empirical analysis I use variation in EITC generosity over 

time caused by the substantial expansion of EITC generosity under OBRA 1993 and 

variation in EITC generosity over family structure as the OBRA 1993 expansion was 

substantially more generous to households with two or more children compared to 

households with only one child. 

I find that for the sample of single mothers with at most high school, there was a 

significant increase in take-up of employer provided or private health insurance, and a 

significant decline in Medicaid coverage for children.  However, by breaking the sample 

further by mother’s education level I find that while the transition from Medicaid 

coverage to employer provided or private insurance is present for children of mothers 

who are high school graduates, for the sample of children of mothers with below high 

school level of education there is an increase in the take up of private insurance but 

without a corresponding decrease in Medicaid coverage. This is possibly due to the 

higher take-up of welfare in this population, which is often tied to Medicaid enrollment. I 

also find that the impact on health insurance is present for Hispanic and Black races but 

not for non-Hispanic non-Black races, which shows that the impact of the EITC is 

predominantly present for the more vulnerable sections of society, which typically have 

lower health insurance take up rates. The impact is also concentrated in the sample of 

children above the age of 5 and is absent for younger children. This is due to the fact that 

Medicaid is much more generous for younger children than for older children, thus 

reducing the likelihood that mothers would shift their younger children from Medicaid to 

private insurance to the same extent as they would their older children. I find limited 
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evidence of a decline in mother’s time with her children. The analysis shows that while 

the frequency of indoor activities did not change, there was a significant decline in the 

frequency with which mothers took their children for outings. 

On studying the net effects of the EITC on child physical and mental health, I find 

an increase in the reporting of health problems limiting school attendance, health 

problems limiting regular childhood activities and health problems requiring doctor’s 

attention. However, this impact is limited to the population that largely took up private 

insurance, namely, mothers with less than high school level of education, and is absent in 

the population that largely changed the type of insurance from Medicaid to private 

insurance, namely, mothers who are high school graduates. This suggests that the 

increase in the reporting of health problems might be to a good extent a result of more 

diagnosis of existing health conditions rather than actual worsening of health conditions. 

On studying the effect on child mental health I find a significant decline in the headstrong 

score implying a significant decline in the frequency of incidences in which the child 

displayed headstrong behavior. While the impact on other scores is not significant, they 

are almost all negative with some having sizeable magnitudes for the coefficients, namely 

the antisocial score and the hyperactive score. One cannot rule out the potential impact of 

the EITC on child mental health due to the somewhat large standard errors that are 

making the sizeable coefficients insignificant. This analysis is indicative that the EITC 

expansion could have positively influenced children’s mental health, causing them to 

have fewer behavioral problems such as that of being antisocial, hyperactive and 

headstrong. 
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The above analysis shows that the channel of health insurance is particularly strong 

for the impact of changes in mother’s employment on children’s wellbeing. In fact 

increases in health insurance coverage could to a good extent explain the increases in 

reporting of health problems, as more and better health insurance can lead to diagnosis of 

existing health conditions. I find limited evidence for the channel of mothers spending 

less time with children. While it is true that if the mother is at work instead of at home 

with the child, she is spending less time with the child, it is possible that mothers are not 

compromising on the childcare activities that enable the holistic development of the 

child. I find that on many activities with children mothers do not report a decline in their 

frequency. However, I do find a decline in the frequency with which mothers engage in 

outdoor activities with their children, namely how often she takes her children on outings. 

It is important to understand how maternal employment can impact children’s well 

being so that policies can be geared towards making mothers’ transition into employment 

and their balancing of work and childcare duties a source of positive rather than negative 

effects for children. This study has aimed to contribute to that understanding and has 

shown that child health insurance is a major area where mothers take action on gaining 

employment, especially for their older children. More access to better health insurance 

could be an effective policy for making it easier for working single mothers to balance 

childcare and work 
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Appendix 

APPENDIX A: GUARANTEEING CHILDREN A BETTER LIFE? THE IMPACT OF THE 
MAHATMA GANDHI NATIONAL RURAL EMPLOYMENT GUARANTEE ACT ON CHILD 
HEALTH AND LEARNING IN RURAL INDIA 

A.1 Tables 

Table A.1.1: Robustness of Health Results with Higher Order Polynomials in 
Development Index 

Quadratic Cubic Quartic Quintic

Breast'Feeding'in'24'hrs 0.0201*** 0.0201*** 0.0201*** 0.0201***
(0.00734) (0.00734) (0.00734) (0.00734)

Any'ANC'Visits 0.0226*** 0.0226*** 0.0226*** 0.0226***
(0.00662) (0.00662) (0.00662) (0.00662)

Institutional'Delivery 0.0112* 0.0112* 0.0112* 0.0112*
(0.00591) (0.00591) (0.00591) (0.00591)

Vitamin'A'Supplements 0.0371*** 0.0371*** 0.0371*** 0.0371***
(0.0117) (0.0117) (0.0117) (0.0117)

Child'Mortality J0.00431** J0.00431** J0.00431** J0.00431**
(0.00218) (0.00218) (0.00218) (0.00218)

Maternal'Mortality J0.00137* J0.00137* J0.00137* J0.00137*
(0.000792) (0.000792) (0.000792) (0.000792)

Polynomial1Specification Quadratic Cubic Quartic Quintic
Individual1Characteristics X X X X
Year1Fixed1Effects X X X X
District1Fixed1Effects X X X X

 
Note: Data is taken from the 2005-2011 waves of the Annual Survey of Education Report. Sample consists of children 
in rural India in the age group of 3-16. Each column sequentially includes a higher order polynomial in the 
development index. The unit of observation is a child. Treat is a dummy variable taking the value 1 if the district has a 
state normalized rank less than zero on the development index and the value 0 if the district has a state normalized rank 
greater than zero. After is a dummy variable taking the value 1 if the child was surveyed after the implementation of the 
program. Breast-feeding in 24 hours is a dummy variable taking the value 1 if the mother breast fed the child within 24 
hours of giving birth. Any ANC Visits is a dummy variable taking the value 1 if the mother accessed ante-natal care 
during pregnancy. Institutional delivery is a dummy variable taking the value 1 if the mother gave birth to the child in a 
medical institution. Vitamin A Supplements is a dummy variable taking the value 1 if the child was given Vitamin A 
supplements. Child Mortality is a dummy variable taking the value 1 if the child died within 3 years of being born. 
Maternal Mortality is a dummy variable taking the value 1 if the mother died due to childbirth. Districts above the 
discontinuity point in phase 1 and below discontinuity point in phase 2 were duplicated and used as control sample for 
phase 1 discontinuity and treated sample for phase 2 discontinuity. All regressions include district fixed effects, year 
fixed effects, phase fixed effects, and controls for child age and gender. Standard errors are clustered at the district 
level. *, ** and *** denote significance at 10%, 5% and 1%. 
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Table A.1.2: Robustness of Education Results with Higher Order Polynomials in 
Development Index 

Quadratic Cubic Quartic Quintic

School&Enrollment 0.0125** 0.0125** 0.0125** 0.0125**
(0.00501) (0.00501) (0.00501) (0.00501)

Read&Letters 0.0398*** 0.0398*** 0.0398*** 0.0398***
(0.00802) (0.00802) (0.00802) (0.00802)

Read&Words 0.0372*** 0.0372*** 0.0372*** 0.0372***
(0.00851) (0.00851) (0.00851) (0.00851)

Read&Paragraphs 0.0241*** 0.0241*** 0.0241*** 0.0241***
(0.00853) (0.00853) (0.00853) (0.00853)

Recognize&Numbers 0.0497*** 0.0497*** 0.0497*** 0.0497***
(0.00963) (0.00963) (0.00963) (0.00963)

Subtraction 0.0306*** 0.0306*** 0.0306*** 0.0306***
(0.00985) (0.00985) (0.00985) (0.00985)

Polynomial1Specification Quadratic Cubic Quartic Quintic
Individual1Characteristics X X X X
Year1Fixed1Effects X X X X
District1Fixed1Effects X X X X

 
Note: Data is taken from the 2005-2011 waves of the Annual Survey of Education Report. Sample consists of children 
in rural India in the age group of 3-16. Each column sequentially includes a higher order polynomial in the 
development index. The unit of observation is a child. Treat is a dummy variable taking the value 1 if the district has a 
state normalized rank less than zero on the development index and the value 0 if the district has a state normalized rank 
greater than zero. After is a dummy variable taking the value 1 if the child was surveyed after the implementation of the 
program. Read Letters is a dummy variable taking the value 1 if the child can read letters. Read Words is a dummy 
variable taking the value 1 if the child can read words. Read paragraphs is a dummy variable taking the value 1 if the 
child can read paragraphs. Recognize numbers is a dummy variable taking the value 1 if the child can recognize 
numbers. Subtraction is a dummy variable taking the value 1 if the child can complete a subtraction exercise. Division 
is a dummy variable taking the value 1 if the child can complete a division exercise. Districts above the discontinuity 
point in phase 1 and below discontinuity point in phase 2 were duplicated and used as control sample for phase 1 
discontinuity and treated sample for phase 2 discontinuity. All regressions include district fixed effects, year fixed 
effects, phase fixed effects, and controls for child age and gender. Standard errors are clustered at the district level. *, 
** and *** denote significance at 10%, 5% and 1%. 
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APPENDIX B: WWII GI BILL AND ITS EFFECT ON LOW EDUCATION LEVELS 

B.1 Tables 

Table B.1.1: Effect of the WWII GI Bill on College Education for Males 

 
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 

 Time Windows: 1923-1932 1923-1928 1923-1930 1923-1934 1923-1936 1923-1938 
  

      
 

            
Panel A 

      Dependent Variable: Years of College 
    

       WW II 0.440*** 0.573*** 0.485*** 0.441*** 0.452*** 0.464*** 

 
(0.0680) (0.0833) (0.0703) (0.0666) (0.0617) (0.0554) 

Korea 0.313*** 0.572*** 0.471*** 0.309*** 0.374*** 0.407*** 

 
(0.0799) (0.138) (0.0937) (0.0760) (0.0699) (0.0611) 

       R-squared 0.032 0.029 0.030 0.033 0.034 0.034 

       Panel B 
      Dependent Variable: College Graduation 

    
       WW II 0.0860*** 0.134*** 0.0966*** 0.0882*** 0.0949*** 0.106*** 

 
(0.0167) (0.0199) (0.0173) (0.0163) (0.0151) (0.0136) 

Korea 0.0609*** 0.164*** 0.106*** 0.0573*** 0.0714*** 0.0889*** 

 
(0.0199) (0.0335) (0.0233) (0.0188) (0.0172) (0.0150) 

       R-squared 0.024 0.021 0.022 0.025 0.025 0.025 
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       Table B.1.1 (continued) 
 
Panel C 

      Dependent Variable: Some College 
    

       WW II 0.134*** 0.156*** 0.150*** 0.131*** 0.126*** 0.118*** 

 
(0.0209) (0.0256) (0.0215) (0.0204) (0.0189) (0.0166) 

Korea 0.0975*** 0.128*** 0.139*** 0.0996*** 0.114*** 0.109*** 

 
(0.0242) (0.0411) (0.0280) (0.0231) (0.0212) (0.0185) 

       R-squared 0.033 0.030 0.031 0.035 0.036 0.037 
N 288,810 177,149 233,986 341,677 394,946 449,729 

Note: Data from 1970 Integrated Public Use Microdata Series (IPUMS) 
The table shows the effect of the WWII GI Bill on college attainment for males. The independent variable of interest is the fraction of men who participated in WWII. 
The dependent variables are years of college, dummy=1 for some college and dummy=1 for college graduation. The first column with a symmetrical ten-year window 
around the discontinuity point (end of 1927) gives the preferred estimates. The sample consists of black and white men born in the US between 1923 and 1938. WWII is 
the fraction of men who participated in World War II in a birth year-quarter by state of birth cell. Similarly, Korea is the fraction of men who participated in the Korean 
War or at ‘any other time’, but did not participate in WWII, in a birth year-quarter by state of birth cell. Standard errors are corrected for heteroskedasticity and are 
clustered at the level of birth year-quarter by state of birth. One super script star *, two super script stars ** and three super script stars *** denote significance at 10%, 
5% and 1% level of significance respectively. Controls include trend which is defined as year of birth-1929+(quarter of birth/4), trend squared, ‘Korea’ interacted with 
trend variables, state of birth dummies and their interactions with trend variables, and current state of residence dummies. 
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Table B.1.2: Effect of the WWII GI Bill with Different Trend Specifications 

  
Time Window: 1923-1932 

 

 
No Trend Linear Trend 

Quadratic 
Trend Cubic Trend 

Panel A 
    Dependent Variable: Dummy Variable = 1 for completing high school 

       WW II 0.0839*** 0.0595*** 0.134*** 0.149*** 

 
(0.0167) (0.0185) (0.0227) (0.0244) 

R-squared 0.073 0.074 0.074 0.075 
Panel B 

    Dependent Variable: Dummy Variable = 1 if family if below poverty line 
       WW II -0.0352*** -0.0372*** -0.0407*** -0.0433*** 

 
(0.00906) (0.0104) (0.0128) (0.0138) 

R-squared 0.035 0.035 0.035 0.035 
Panel C 

    Dependent Variable: Dummy Variable =1 if employed last year 
       WW II 0.00106 0.0225*** 0.0284*** 0.0283*** 

 
(0.00633) (0.00689) (0.00876) (0.00926) 

R-squared 0.010 0.010 0.010 0.011 
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Table B.1.2 (continued) 
 
Panel D 

    Dependent Variable: Number of weeks worked 
        WW II 0.145 1.611*** 2.012*** 2.067*** 

 
(0.409) (0.443) (0.545) (0.582) 

R-squared 0.017 0.018 0.018 0.018 
N 288,810 288,810 288,810 288,810 
Korean War x x x x 
State of Birth x x x x 
Trend 

 
x x x 

Trend Square 
  

x x 
Trend Cube 

   
x 

Trend Interactions with Korean 
War and State of Birth 

 
x x x 

Trend Square interactions with 
Korean War and State of Birth 

  
x x 

Trend Cube interactions with 
Korean War and State of Birth       x 

Note: Data from 1970 Integrated Public Use Microdata Series (IPUMS) 
The table shows the effect of the WWII GI Bill on high school completion, poverty and employment for males. The independent variable of interest is the fraction of 
men who participated in WWII. The dependent variables are the dummy variables = 1 if completed high school, dummy=1 for family living under poverty line, 
dummy=1 if worked positive number of weeks last year and number of weeks worked last year. The sample consists of black and white men born in the US between 
1923 and 1932.  WWII is the fraction of men who participated in World War II in a birth year-quarter by state of birth cell. Standard errors are corrected for 
heteroskedasticity and are clustered at the level of birth year-quarter by state of birth. One super script star *, two super script stars ** and three super script stars *** 
denote significance at 10%, 5% and 1% level of significance respectively. Controls include 'Korea' which is defined as the fraction of men who participated as the 
fraction of men who participated in the Korean War or at 'any other time', but did not participate in WWII, in a birth year-quarter by state of birth cell, different 
polynomials in trend which is defined as year of birth-1929+(quarter of birth/4), Korea' interacted with the trend polynomials, state of birth dummies and their 
interactions with the trend polynomials. 
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B.2 Data Appendix 

 
The 1970 U.S. Census data in IPUMS (Integrated Public Use Microdata Series) is 

the main data source for this paper. The study uses the three 1% samples that are made 

available from the 15% of the population that was given the long form questionnaire. The 

15% questionnaire contains information on veteran service, which is used in this study.  

A different questionnaire was also given to 5% of the population in 1970, which does not 

have information on veteran service. Each of the three 1% samples of the 15% 

questionnaire identifies states, county groups or neighborhoods as the smallest 

geographic unit. The sample in the study consists only of black and white men born in the 

United States between the years 1923 and 1938. Observations for which age, sex, race, or 

veteran status is imputed and for which state of birth is missing are dropped. The key 

variable of interest, WWII participation rate, is constructed from the variable VETWWII, 

which asks respondents if they served in World War II. The WWII participation rate in a 

birth state-year-quarter cell is calculated as the fraction of men who say they served in 

WWII in that birth state-year-quarter cell. The control variable for the Korean War is 

similarly constructed from the variables VETKOREA and VETOTHER. The 

participation rate for the Korean War in a birth state-year-quarter cell is calculated as the 

fraction of men who said they served in the Korean War or at any other time, but did not 

serve in WWII, in that birth state-year-quarter cell. The High School Completion variable 

in table 2 is constructed from the EDUC variable, which gives the highest grade or year 

completed. A person is coded has having finished high school if he has completed at least 
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grade 12. All other education outcome variables are also constructed from the EDUC 

variable. The poverty outcome variable is constructed from the POVERTY variable and a 

person is coded as living under the poverty line if his family income is below the poverty 

threshold, i.e., has a value of less than or equal to 100 in the POVERTY variable. The 

employment and number of weeks worked variables are constructed from the 

WKSWORK2 variable which gives the number of weeks worked last year in intervals. A 

person is coded as employed if he worked a positive number of weeks last year. The 

number of weeks worked outcome is calculated as the mid-point of the interval in which 

the person’s number of weeks worked last year falls. The trend variable is defined as year 

of birth-1929 + (quarter of birth/4). 

In my robustness checks I use the IPUMS 1% sample from the 1960 census and the 

IPUMS 5% sample from the 1980 census and follow the same procedure as above to 

construct my final samples.  

In my robustness check looking at the impact on women I use the three 1% samples 

from the 1970 census as described above with the only change that it is a sample of black 

and white women, not men.  

For the WWI analysis I use the IPUMS 5% sample from the 1930 census and the 

IPUMS 1% sample from the 1940 census. I construct the high school completion and 

employment outcomes from the EDUC and WKSWORK1 variables in the 1940 census. I 

construct the WWI participation rate in a birth state-year cell from the VET1930 variable 

in the 1930 census and define it as the fraction of men who served in WWI in that birth 
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state-year cell. The WWI participation rate from the 1930 census is matched to the 1940 

census by birth state and birth year. The trend variable is defined as year of birth-1890. 
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