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Keynote Speaker: Dr. Katsushi Imai 

Dr. Katsushi Imai is Reader in Economics at the Department of Economics 

at the University of Manchester.  He has a PhD degree in Economics at the 

University of Oxford. Katsushi regularly works for the IFAD, the United 

Nations as a consultant to assist its policymaking. Katsushi serves as a co-

editor of Review of Development Economics and an editorial board 

member for Development Studies Research and Asian Development 

Perspective. He publishes widely on inequality and poverty - including 

multidimensional poverty -, risk and vulnerability of households, child and 

adult nutrition and evaluations of public policies, such as the National 

Rural Employment Guarantee Scheme, microfinance programmes and 

conditional cash transfers in developing countries. Katsushi is also 

interested in the role of agriculture - broadly defined to include agricultural 

development, productivity improvement and institutions and how this 

contributes to achieving the UN's Sustainable Development Goals 1 and 

2.  
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Motivation

� The poorest and the most vulnerable households still live
under the shadow of wars (Verwimp et al., 2019).

� Recent need for a development policy for stabilisation and
development brought more attention to the study of violent
conflict.

� Exposure to conflicts during early childhood has persistent
effects on later life outcomes (i.e., health, education,
earnings).

� A natural experiment
� The US-Vietnam War was one of the most damaging conflicts

with over 4.8 million people were exposed to the bombing and
400,000 deaths.

� During the Operational Ranch Hand, 18 tons of herbicide
gallons were dumped into Vietnam over 10 years between 1962
and 1971 (Hynes, 2015), which caused deaths due to cancers
and other illnesses.
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This paper

� Questions Are there heterogeneous impacts across different age
groups as a result of early-life shocks? Are there
persistent legacies across generations of herbicide
bombing during the US-Vietnam War?

� Approach DID, Logit, IV Models

� Data Repeated cross-sectional LSMSs

� Main
results

(1) There are long-lasting effects of the herbicide
bombings on human capital and (2) heterogeneous
effects varied with the age of first exposure after
birth exposure are stronger than in utero, (3) larger
negative effects on females across all age groups, (4)
spillover effects on parents exposed to bombing
during early childhood, (5) only mothers’ exposure to
bombing has negative effects on the second
generation. 4 / 25



Contributions to the literature

� Intergenerational impacts of the war (i.e., persistent legacies)
on human capital (i.e., schooling outcomes).

� Interventions in conflict-affected areas are typically identified
by the measure of geographical location or ethnic identity
(Justino, 2009) → Heterogeneous levels of vulnerability to
violence.

� Long-term impacts of the war experienced during childhood in
developing countries.
� Distinguish between different stages of early life shocks (e.g.,

foetal period and early childhood).
� Conflicts in Colombia (Camacho, 2008); Nigerian civil war

(Bhalotra and Akresh, 2012); Bifran war (Akresh, Nhalotra,
Leone and Osili, 2017).

� Control for unobservable characteristics (e.g., parents’
preferences towards health) using an instrumental variable
strategy.
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Household data

1. Vietnam Household Living Standards Measurement Survey -
LSMS (VHLSS, 2014, 2016, 2018).
� The sample is representative at national, regional, urban, rural

and provincial levels and drawn from the 15% sample of the
Vietnam Population and Housing Census 2009.

� Sampling:
� Three-stage stratified cluster design.
� Each survey has a sample size of 9,399 households across

3,133 communes with detailed information on income and
expenditure.

� Composition:
� Focus on the sub-sample of young adults (i.e., the second

generation) aged between 22-65 years old.
� Exclude those who are still at school.
� Further restriction with the upper age limit of 45 years to

exclude the second generation who were directly exposed to
the bombings.
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Conflict data

2. Herbicide Report System (HERBS) collected by the
Foundation for Worker Veteran and Environmental Health,
Inc., Columbia University.
� A logbook of primary source spray data and provide estimates

of the population influenced by their herbicide exposure.
� Exploit the exact locations from GPS addresses (i.e., latitudes

and longitudes) of the herbicide spray history.
� The formatted address (i.e., detailed names of the province,

district, commune, village, and road) is obtained using the
Google Map Geocoding Application Programming Interface
and relabeled using a unified coding system with the VHLSS.
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Intensity of herbicidal bombing across Vietnam
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Intensity of the herbicide use over time
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Exposure to the bombing at different life stages
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Empirical strategy
Outcome variables: Years of education, formal educational
qualifications Controls: Individual and household characteristics
(e.g., age, ethnicity, household size, parents’ education,
grandparents’ education), time and province fixed effects.
Controls: Individual and household characteristics (e.g., age,
ethnicity, household size, parents’ education, grandparents’
education), time and province fixed effects

1. Direct impacts of exposure to bombing on the first generation
- Difference-in-difference estimates: Average treatment effects
(ATEs)
� Geographical variation (province of birth p)
� Cohort variation (timing of birth t)

yp
ihpt = δ0+δ1(Youngt ∗Exposedp)+δ2Xihpt+μp+ηt+uit (1)

yp
ihpt = δ0+δ1(Youngt ∗ Intensityp)+δ2Xihpt+μp+ηt+uit (2)

yp
ihpt = δ0+δ1(total months exposuret∗Intensityp)+δ2Xihpt+μp+ηt+uit

(3)
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Empirical strategy (Cont.)

2. Indirect impacts of bombing on the second generation

y cihpt = γ0+γ1ParentExposuret∗Intensityp+γ2Xihpt+δp+θt+vit
(4)

3. Correct for endogeneity
Instrumental variable: the distance from the provincial
centroid to the 17th parallel

y cihpt = β0 + β1 ̂Bombing intensity ihpt + β2Xihpt + εit , t = 1, 2
(5)

The causal inference relies on the exogenous source of the
variation in distance from each district to the DMZ.
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Descriptive analysis
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Direct impacts of bombing on schooling outcomes
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Duration of bombing exposure and education
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Intergenerational transmission of bombing on human
capital
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Distance to the province centroid and bombing (first-stage)
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Mechanisms
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Robustness checks

� No evidence that the negative impacts are driven through
intergenerational persistence of education (with/without
parents’ education).

� Negative effects are robust to
� Excluding households of provinces close to the DMZ
� Displacement Migration

� Parallel trend Parallel - IV validity
� Strong first-stage
� Reduced form Reduce

19 / 25

Conclusion

� We examine the impacts of herbicide bombing for both
cohorts directly exposed to the bombing and cohorts indirectly
affected through their parents.

� The herbicide bombing has significantly reduced years of
schooling completed and the probability of obtaining formal
qualifications due to disrupting education with stronger
impacts on females.

� Allowing for heterogeneous impacts, results indicate that
exposure to bombing after birth has more long-term negative
impacts than those exposed in utero.

� The effect is larger for young cohorts at primary and
secondary school levels.

� Results from 2SLS only show significant impacts on the
second generation with parents exposed to the bombing after
birth, with a larger impact on mother-daughter.
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Implications

� The conflict further exacerbates the gender gap in education,
which requires measures to mitigate its negative impacts.

� The targets of the previous program focus on individuals with
tangible physical disabilities.

� Given the long-term impacts across generations, continuous
support for families with children indirectly affected by the
herbicide bombing is essential.
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Thank you!
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Selection bias

Back
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DID strategy’s assumptions

Back
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Reduced form

Back
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