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Summary 
 
Childhood experiences shape adult outcomes. Given the high intergenerational correlation in labor market 
outcomes, it is crucial to understand how investments in early childhood may matter, as these could 
percolate through many generations. Hence, understanding inequalities in early childhood health and 
investments is an important channel that sheds light on the determinants of inequalities measured in later 
life. My research agenda lies in this area, thinking carefully about the causes and consequences of 
childhood investments and experiences. In the past decade, applied microeconomics has broadened its 
focus on human capital to examine the importance of early childhood investments and experiences for 
later life labor market and other socio-economic outcomes; my work contributes to different areas within 
this literature. 
 
In particular, I work on three main topics in this field. The first of these examines the role of health and 
health policies at infancy on long run human capital and labor market outcomes. This includes work 
exploring the drivers of early childhood health itself. A second research area focuses of explaining skill 
formation among youth; this period of an individual’s life is when career decisions are made and is, 
therefore, an important component of understanding human capital outcomes. My third area of research is 
focused on developing economies where children form an important component of the labor force. 
Exploring child development in these contexts requires an understanding of the determinants and 
consequences of child labor. A number of studies show a tradeoff between labor market participation and 
schooling (human capital investments), though these children do bring income to households. This leads 
to questions of whether children should or should not participate in labor markets, and why some families 
might prefer to use children in agricultural work.  
 
A distinctive feature of my work is a focus on external validity. My research covers related questions on 
child development in a broad range of economies – from developing countries like India, Nepal and 
Zimbabwe, to middle income countries like Chile, and to developed countries like Norway and the US. 
Studying behaviors and policies in different contexts can allow for well-informed policy decisions.  
 
Consequences and Causes of Early Childhood Health 
 
“Early Life Health Interventions and Academic Achievement” (American Economic Review, 2013) 
examines the role of early childhood medical interventions on learning outcomes in school. While prior 
research has shown that early childhood health matters for long-term outcomes, not much work has been 
done on policies or technologies that help in mitigating the harmful effects of being born with poor 
health. In joint work with Katrine Loken and Christopher Neilson, we examine this relationship in the 
context of Chile and Norway, using extensive administrative data from both countries. Examining data 
from both countries allows for testing the impacts of early childhood health in two countries at very 
different levels of development. Using medical rules that determine treatments based on birth weight we 
are able to make a causal statement about the long run importance of early childhood medical 
investments. We find that medical treatments administered soon after birth (such as the ones provided in a 
Neonatal Intensive Care Unit) help raise test scores in both primary and middle school by as much as 
0.15-0.2 standard deviations, and these treatments help reduce infant mortality. In addition, our data 
allows us to examine whether there are other behavioral explanations such as increased parental 
investments as a result of this care, which might drive this long-term relationship.  We find little evidence 
to support this idea that the long-term relationship between medical treatments and test scores is driven by 
behavioral responses from parents.  
 
The idea that birth weight based policies have long term impacts leads one to think about the long term 
consequences of birth weight itself. In joint work with Juan Eberhard and Christopher Neilson (“Birth 



Weight, Parental Investments and Academic Achievement”, r&r The Economic Journal), we examine 
whether birth weight is an important determinant of achievement in school. While previous research has 
shown that birth weight is an important determinant of labor market outcomes, not much has been done to 
understand intermediate mechanisms that lead to this relationship. Using extensive panel data on birth 
weight and school achievement from Chile, we examine this relationship by looking at birth weight and 
test score differentials within twins. Since twins largely share genetics and socio-economic 
characteristics, and because birth weight differences within twins are likely due to random events, 
comparing differing outcomes between twin pairs allows us to determine the causal link between birth 
weight and school achievement. We find that birth weight is an important determinant of test scores. This 
work is a novel addition to the existing research since we test whether parental investments in education 
vary by birth weight, as an important assumption of usual twins-based analysis is that parental 
investments do not differ within twins. Moreover, we also test the more general role of parental 
investments and the impact of birth weight on school achievement by examining differences within 
siblings. We rationalize our findings from different estimation techniques using a model of parental 
investments with public goods.  
 
My work on how early childhood health affects a variety of long-term outcomes begs the question of 
what determines or drives early childhood health itself. This has been a more recent area of research 
interest for me. One of the most pervasive issues in South Asia is discrimination in parents' health 
investments in their children along gender lines. While there has been considerable research documenting 
discrimination in post-natal investments, no paper has examined whether such investment differentials 
arise even for in-utero investments. In joint work with Leah Lakdawala (a former graduate student), 
“Discrimination Begins in the Womb: Evidence of Sex-Selective Prenatal Investments”, we examine 
whether the widespread use of ultrasound leads to discrimination in in-utero investments. The idea is 
intuitive: if parents can determine the sex of their fetus they can choose to invest less in prenatal care for 
female fetuses, conditional on not terminating the pregnancy (sex based abortions are illegal in India). 
Our paper, published in the Journal of Human Resources in 2013, finds that mothers are more likely to 
visit prenatal care centers, take iron pills and receive tetanus shots when pregnant with a boy than with a 
girl. Since prenatal care is an important determinant of childhood mortality, we find that such 
discrimination helps partially explain the “missing women” problem in India.  
 
Continuing with a focus on maternal behaviors during pregnancy, in joint work with Katrine Loken and 
Julian Johnsen (“Smoking Bans, Maternal Smoking, and Birth Outcomes” Journal of Public Economics, 
2014), we examine whether smoking bans in the work place can have beneficial impacts on birth 
outcomes. Using detailed data from Norway and exploiting Norway’s extension of a smoking ban to bars 
and restaurants in 2004, we find that a smoking ban improves birth outcomes (primarily by reducing the 
incidence of very low birth weight births). The novelty of our study comes from the fact that we can 
disentangle the pathways via which such policies improve birth outcomes. Examining such channels, we 
find that a smoking ban leads to large increases in the probability of a mother quitting smoking. However, 
we find little evidence of the harmful effects of second hand smoke exposure on birth outcomes.  
 
I have several working papers in this area, which extends and establishes my contributions to the 
literature on early childhood health. Co-authored with Dan-Olof Rooth and Petter Lundborg, “Health 
Endowments and Unemployment During Macroeconomic Crises” examines whether birth weight plays a 
protective role during large macroeconomic fluctuations. While a large literature has examined who is 
affected during macroeconomic crises along the lines of age, race, sex and education, research is yet to 
examine the role of pre-existing health conditions as a measure of vulnerability during large economic 
fluctuations. Using historical data from Sweden, we examine whether adults who were born with lower 
birth weight were more susceptible to job loss during Sweden’s economic crash in the early 1990s. 
Comparing birth weight differences within twins, we find that individuals with a lower birth weight were 
much more likely to lose their jobs and claim unemployment insurance precisely at the start of the crisis; 
prior to the crisis, we find no statistical relationship between birth weight and take up of unemployment 



insurance. Our findings are not driven by pre-crisis selection into specific occupations that might have 
been more or less susceptible to the economic crash. Therefore, early childhood health is an important 
dimension along which people are differentially affected during macroeconomic shocks. A novel 
contribution of this paper is to show how changes in broader market conditions matter for the 
manifestation of the impacts of health at infancy. A companion paper to this (“The Effects of Birth Weight 
over the Life Cycle”) examines the role of birth weight in determining income over the entire life-cycle. 
Due to data limitations, prior research has only been able to examine the birth weight-income relationship 
until the age of thirty. We find that the effect of birth weight on employment remains stable for large parts 
of the life-cycle with some decline after the age of fifty. By examining the sources of income, we make a 
novel contribution to this literature. We find that birth weight is a strong predictor of income from 
welfare-based programs such as disability insurance and unemployment insurance. 
 
In addition to these completed manuscripts, I have two additional ongoing projects in this general 
research area. The first is a novel field experiment in rural Nepal that focuses on early childhood nutrition 
and child development. In joint work with Michael Levere and in association with the World Bank and 
government agencies in Nepal, we are providing unconditional cash transfers and information on nutrition 
to pregnant and lactating mothers to examine the extent of both income and knowledge as barriers to 
better childhood health investments. Our surveys aim to measure the impact of such programs on 
nutritional knowledge and behavior as well as developmental outcomes for young children. Through 
extensive follow-up surveys, we also hope to capture some of the long-term impacts of such 
interventions. This project is especially important from both a research and policy perspective in rural 
Nepal, where nearly half of children under the age of five are underweight. The second is an examination 
of the long-term consequences of early life exposure to ambient air pollution. Using extensive 
administrative data from Chile, my co-authors (Josh Graff Zivin, Matthew Gibson, and Christopher 
Neilson) and I find that exposure to poor air quality in utero leads to poor performance in school in 4th 
grade. We overcome common empirical issues by examining these effects within a sibling fixed effects 
framework and accounting for time varying avoidance behavior by controlling for public air quality alerts 
during pregnancy. This paper presents a novel contribution to the literature examining the long-term 
consequences of environmental shocks in utero.  
 
Finally, parental characteristics could also be an important component of early childhood health. In work 
with Karen Grepin, I investigate the role of maternal education in determining investments in infants and 
child mortality in Zimbabwe (“Maternal Education and Child Mortality in Zimbabwe”). Using a large 
schooling expansion in Zimbabwe after independence as a source of exogenous changes in the costs of 
attending school, we find that children of more educated mothers are significantly less likely to die. The 
data from Zimbabwe is extensive and allows us to examine some of the mechanisms that might be driving 
this result. We find little difference across more and less educated women in vaccinations and health care 
seeking behaviors (like antenatal care, vaccinations, etc.). However, we find significant differences in age 
at marriage, age at first birth and intended fertility, though these differences alone are not sufficient to 
explain the entire mortality difference. Hence, while our paper finds a significant effect of maternal 
education on child survival, more research is required to shed light on the exact pathways through which 
more educated mothers have healthier children. 
 
Related papers on health and education 
 
A related paper in this agenda (“Do the More Educated Know More about Health? Evidence from 
Schooling and HIV in Zimbabwe” Economic Development and Cultural Change) examines the role of 
education in determining health behaviors and knowledge with respect to HIV in Zimbabwe, where the 
HIV prevalence rate is around 14 percent. Using a period of secondary school expansion to identify 
groups exposed to more schooling than others, my co-author (Jorge Aguero) and I find that more 
educated groups are better informed about HIV and exhibit safer behavior. This is one of the first papers 
we are aware of that links education with HIV knowledge and behavior in a causal framework. Along 



with a co-author (Karen Grepin), I am in the process of extending this study to examine the consequences 
of secondary school expansion on child survival in Zimbabwe.  
 
While schooling is an important determinant of health, government policies can also have large impacts. 
In an article (Effects of Short-Term Measures to Curb Air Pollution: Evidence from Santiago, Chile) 
forthcoming in the American Journal of Agricultural Economics, a graduate student (Jamie Mullins) and I 
examine the impacts of environmental policies in Santiago, Chile that place restrictions on stationary and 
mobile emissions when air quality reaches dangerously high levels. Using propensity-matching 
techniques we find that such policies, in the short run, improve air quality and reduce mortality linked to 
poor air quality.  
 
Taken together, my work in this area has shown that health in early childhood matters for long term labor 
educational and market outcomes and that government policies, medical interventions, and parental 
investments play a key role in shaping both the causes and consequences of early childhood health. A key 
contribution of my work to this field has been to provide such evidence from middle income and 
developing countries, using extensive survey and administrative data. My ongoing work and future 
research projects aim to uncover some of the behavioral responses of parents to early childhood health, 
understanding the barriers to parental investments, and to develop interdisciplinary tools to better 
understand parent-child relationships. 
 
Adolescent skill formation  
 
In the area of skill formation during adolescence, I have four papers. The first (“Changes in the 
Characteristics of American Youth: Implications for Adult Outcomes”) is published in the Journal of 
Labor Economics, and is joint work with Joseph Altonji and Fabian Lange. We focus on how skills 
(education, demographic background etc) are distributed among young Americans. We use the 
distribution of these skills over two time periods (in the early 1980s and in the early years of the 21st 
century) to assess how the skill distribution has changed. Given that the earlier cohort can be observed in 
the labor market today, we are able to make claims regarding the future distribution of labor market 
outcomes among the younger cohort using propensity matching techniques. Overall, we find that the 
younger cohort is more skilled and that skill inequality across race and gender groups is decreasing, while 
the inequality in skills within race and gender groups is increasing. Therefore, this finding has direct 
implications for the evolution of inequality as the younger cohort ages.  
 
Historically, adolescence was also a period when marital decisions would be made. Marriage age laws in 
the United States in the 1950s were fairly lenient, allowing girls as young as 12 to marry (for example in 
Mississippi). In a paper forthcoming in the Journal of Human Resources (“Impacts of Changes in 
Marriage Law – Implications for Fertility and School Enrollment”), I examine the impacts of changes in 
the minimum age of marriage on educational attainment and fertility among women. I find that raising the 
legal barriers to marriage delays marriage and fertility, and increases investments in schooling. Hence, 
well-implemented marriage laws can be an important policy tool for delaying fertility and improving the 
educational status of women. Adolescence is also a time when gender identity might begin to play an 
important role in later life outcomes. In on going work along with co-author Julie Cullen, in “Coming of 
Age: Timing of Adolescence and Gender Identity Formation”, we examine whether the timing of puberty 
affects the formation of gender identity and subsequent college major or occupational choices. This work 
has broad implications, as the timing of puberty is perhaps one of the more defining moments in a young 
person’s life and understanding its role in the formation of identity and economic outcomes is important 
to document.  
 
Despite growing evidence on gender equality in educational attainment, it is a well-noted fact that girls 
underperform in math compared to boys. Along with co-authors Giacomo di Giorgi, David Hansen and 
Christopher Neilson, I examine when such gaps develop (The Gender Gap in Mathematics – Evidence 



from Middle and Low Income Countries). One of the main contributions of our work is to use data from 
multiple grade levels to assess the dynamics of the gender gap in mathematics across a broad range of 
middle-income and developing countries. We find that while this gap exists by 4th grade, it doubles by 8th 
grade. While we attempt to uncover factors that might matter for this gap, like classroom composition or 
aspects of the household environment, we are unable to explain the gap despite using a variety of 
explanatory variables. In future work, we hope to uncover some of the underlying mechanisms behind the 
gender gap in math performance.  
 
Labor Market Participation of Children 
 
My final area of research addresses the labor market participation of children themselves, a common 
phenomenon in developing countries where children form a non-trivial fraction of the labor force. 
Thinking about childhood development in these contexts must therefore include an analysis of child labor 
force participation. Most of this labor is in the form of work on the family farm. The first paper in this 
area examines why families might prefer the use of children on the farm. In “Fertility and Rural Labor 
Market Inefficiencies – Evidence from India” (forthcoming, Journal of Development Economics), I 
examine whether child labor can reduce the incidence of monitoring costs on the farm. In certain tasks in 
agriculture such as weeding, it is difficult to contract optimal effort (for example, one cannot pay piece 
rate wages in weeding, as opposed to the case of harvesting). It is precisely in these tasks that I find that 
families with more children hire less outside labor and monitor less. On tasks such as harvesting, where 
piece rate wages disincentivize shirking, I find no relationship between family size and the amount of 
hired labor or the amount of monitoring. Hence, this paper shows a critical connection between market 
failures in labor, household fertility and child labor.  
 
The second paper in this area directly relates to the efficacy of child labor regulation. In joint work with 
Leah Lakdawala and Nicholas Li (“Perverse Consequences of Well Intentioned Regulation: Evidence 
from India’s Child Labor Ban”), we examine how government regulation of child labor affects child 
participation in work and schooling, and household welfare. Building on prior theoretical work in this 
area, we test a simple model, which suggests that under incomplete enforcement of minimum age bans 
(which is the likely scenario in developing countries with weak institutions), employers can pass on the 
expected fines as reductions in wages of the children, reducing family income and increasing child 
participation from families reliant on child labor to reach subsistence needs. We test this model using 
India’s flagship legislation against child labor, the Child Labor (Prohibition and Regulation) Act of 1986. 
In keeping with our model, we find that child employment rises relative to adult employment in the years 
after the ban. We also find that children are now less likely to be in school, and household consumption 
decreases slightly. We find support for the mechanism proposed in the model by showing a decrease in 
the wages of children relative to adults after the ban.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Teaching and Service 
 
I have taught Development Economics at both the undergraduate and graduate level at UC San Diego. My 
undergraduate class (ECON 116) has a usual enrollment of 200 students and is extremely popular among 
3rd and 4th year students. I also teach a smaller seminar class with similar content to ECON 116 in the 
International Studies department (INTL 190). In four years, I have taught 684 undergraduates and have 
received an average rating of 91% across my classes. Every year since I joined UC San Diego, I have also 
been cited in exit interviews among Economics majors as being one of two most influential professors 
during the course of the major. I have also independently advised undergraduate students for various 
economics related projects. For my efforts with undergraduate teaching and mentoring, I was awarded the 
department’s Undergraduate Teaching Award in 2013 and the Chancellor’s Sustainability Award in 2011.   
 
In addition to teaching at the undergraduate level, at the graduate level, I teach one quarter of a two-
quarter sequence in Development Economics (ECON241). Furthermore, I have served on numerous 
graduate committees over the past five years. My students broadly work on applied topics, including 
environmental and development economics. My past students have included Leah Lakdawala (Michigan 
State University), Sarada S (University of Wisconsin-Madison), Kirti Gupta (Qualcomm), Jarrod Welch 
(NBER Post-Doc), Travis Brayak (Amazon) and Yendrick Zieleniak (Amazon). I have also organized the 
research lunch forum (ECON 286) for graduate students for several quarters, and I served on a committee 
for graduate admissions in 2013.  
 
I have also contributed to the broader economics community by helping co-organize (along with Julie 
Cullen and Gordon Dahl) the All California Labor Economics Conference at UC San Diego in 2013, and 
I served on the program committee for the same conference in 2012. Along with Karthik Muralidharan, 
Paul Niehaus and Craig McIntosh, I will be co-organizing the Pacific Development Economics 
Conference (PACDEV) in 2015. This conference attracts over 100 faculty and graduate students primarily 
from California, Arizona, and Washington, but in recent years graduate students and faculty have also 
come from universities on the east coast. I am also an active member of the Center for Effective Global 
Action (based at UC Berkeley) and have conducted impact evaluation training programs for policy 
makers in and from Singapore (2010), Rwanda (2014) and Paraguay (2014). I have also helped CEGA 
evaluate proposals for various initiatives. Finally, I played an active role in discussions leading up to the 
formation and launch of the Policy Design and Evaluation Lab (PDEL) at UC San Diego. My research 
has close ties with the mission of PDEL. In addition to my service to the economics community in 
California, I am also an active participant in the Children’s and Development Economics groups at the 
National Bureau of Economic Research (NBER), the Bureau for Research and Economic Analysis of 
Development (BREAD), and the Center for Economic Research in Pakistan (CERP). 


