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Abstract

We estimate the impact of conflict and drought on the cognitive and non-cognitive skills of young
children, using detailed DHS data from Africa and the Middle East. By focusing on highly local-
ized, short-term variation in proximity to fatalities from armed conflict and growing season drought
exposure, we identify an overall negative impact on child development when these hazards occur in
utero. However, exposure during early childhood (up to age 4) yields no significant effect on cogni-
tive skills and divergent impacts on non-cognitive skills: conflict exposure increases non-cognitive
skills, while drought exposure decreases these skills. Notably, a one standard-deviation increase in
conflict exposure increases non-cognitive skills by approximately 0.12 standard deviations (or 11
percent). The underlying mechanisms of this surprising finding suggest that parents invest more in
children exposed to conflict and less in those experiencing drought during early childhood. This
behavior aligns with life history theory from evolutionary psychology, suggesting that the threat
of conflict will make parents promote the necessary complex skills required to navigate man-made
hazards and that on the contrary, climate-related droughts shift preferences towards optimizing re-
productive success by increasing fertility. Further supporting this theory, we show that mothers
with children exposed to conflict tend to have lower fertility rates, whereas for those with chil-
dren exposed to drought fertility increases. Investments by fathers and siblings seem crucial for
the development of non-cognitive skills but require a sufficient level of gender equality. Finally,
the positive effects disappear for children whose mothers share an ethnic identity with the fighting
group and are thus directly exposed. The results pass several placebo and robustness checks and
we rule out alternative explanations.
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1 Introduction

The climate crisis puts close to 1 billion children at extremely high risk of exposure to climate

and environmental hazards and stressors. Roughly 470 million children face high or very high

drought risk (UNICEF et al., 2023). In 2022, just as many children lived in a conflict zone

(Østby et al., 2023). In general, adverse shocks, such as those driven by weather extremes

(Maccini and Yang, 2009) and violence (Shemyakina, 2011), have countless ruinous conse-

quences for children (Shonkoff et al., 2012), especially for those under the age of five (Black

et al., 2017).

Previous cross-discipline research on conflict (Qouta et al., 2008; Duque, 2017; Punamäki

et al., 2017; Diab et al., 2018; Scharpf et al., 2021; Walker et al., 2007) and drought (Zamand

and Hyder, 2016; Nguyen and Minh Pham, 2018; Shah and Steinberg, 2017; Nubler et al.,

2021) focuses on their destructive effects on children’s physical, mental, and educational de-

velopment, with limited work on children’s cognitive (thinking activities such as reading and

numeracy (Green, 2011)) and non-cognitive skills (i.e., preferences, personal traits, attitudes,

and motivations (Borghans et al., 2008)).1 This limited research is surprising considering that

previous findings within different fields for adults indicate that especially non-cognitive skills

can shift as a response and coping strategy for experienced stressors (Bauer et al., 2016; Döring

and Hall, 2023; Holden and Quiggin, 2017; Wuepper et al., 2020). These skills are also highly

malleable in early childhood and play a central role in later economic success (Heckman et al.,

2006, 2013) and thus may lay the crucial foundation for a society to rebuild after hazard ex-

posure. From a psychological perspective, evolutionary theorists have begun to question why

humans would only respond adversely to stressors and suggest that especially children develop

skills adjusted to cope with the specific harshness they experience (Ellis et al., 2022).

To test if skills develop adaptively, we match recent DHS data on early childhood develop-

ment and parental investments to geo-coded number of battle-related fatalities data and high-

resolution drought data. Our sample covers 10 countries from Africa and the Middle East.

Given a set of fixed effects, our empirical strategy exploits the arguably highly local random

1We are only aware of one previous paper in economics (Duque, 2017) and a few within psychology (Qouta
et al., 2021; Punamäki et al., 2017; Gredebäck et al., 2021) that analyze the effects of conflict on cognitive and
non-cognitive skills of non-displaced children, with mixed results.

1



timing of births within DHS clusters to estimate the effect of conflict and drought exposure

on children’s developmental skills (both cognitive and non-cognitive). We measure exposure

as the incidence of fatalities from armed conflict or drought during the growing season within

50 kilometers of a DHS cluster for a child’s time in utero and during early childhood (up to 4

years).

We first document an overall negative impact of exposure to conflict or drought while in

utero on child development. This finding is expected and consistent with a large body of lit-

erature in both economics (Chang et al., 2022a; De Rooij et al., 2010; Almond and Currie,

2011; Shah and Steinberg, 2017) and psychology (Punamäki et al., 2018). Differently, though,

when exposed in early childhood, neither hazard affects cognitive skills, and the effects on non-

cognitive skills clearly diverge. Conflict increases non-cognitive skills and drought decreases

them. To put this surprising finding into perspective, our positive conflict effect size of 0.408 is

comparable to other successful early childhood development interventions (with treatment and

control group) that boost skills development for young children regularly over several months

or even years (Anderson et al., 2003; Heckman et al., 2006; Garcı́a et al., 2023).2

Our theoretical framework proposes that parents can either mitigate or magnify the impact

of drought and conflict on their children depending on shifts in their own preferences, resources,

and resilience. Based on evolutionary psychology life history theory (Ellis et al., 2009; Kaplan

et al., 2000; Ahlström, 2011; Del Giudice et al., 2015), we propose a trade-off between investing

time in the development of children’s skills and the number of children and that based on

the environment, preferences will shift between these two to optimize reproductive success.

In particular, the threat of conflict will shift parental preferences toward an increase in child

investments to promote the necessary complex skills required to navigate man-made hazards.

On the contrary, drought shifts preferences toward increasing the chances of child survival by

increasing fertility. Importantly, we distinguish between the threat of conflict and drought and

the actual, direct exposure. Although preferences may change for both, the total strain of actual

exposure might make it harder for parents to compensate for the negative impact.

2Going from no conflict exposure (control) to full treatment (fatalities above 5,500, 99.9th percentile) gives
an effect size of 0.408. The point estimate (and thus the difference in means between the control and treatment
group) is 0.502 which we normalize with the standard deviation of the dependent variable in the control group,
1.23 (0.502/1.23 = 0.408).
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Thus, after establishing our main results, we next test our conceptual framework and zoom

in on the mechanisms behind our finding. Using data on investments by parents and other

household members, we first show that the effects of our two hazards on investments (spending

time with their children in various ways) perfectly mirror our findings from above. In partic-

ular, parental investments increase significantly when their children are exposed to conflict in

early childhood. Drought exposure, on the other hand, decreases parental investments. As an

alternative measure of investment for younger children, where time spent on different activi-

ties would be less relevant, we look at the effect on breastfeeding and find the same patterns

as above. The results for fertility goes in the opposite direction for each respective hazard:

Exposure to drought increases the number of children and conflict decreases it.

We use two proxies for direct exposure to differentiate between the shift in parental pref-

erences generated by the threat and direct effects of hazard exposure. First, we find that the

positive effect on non-cognitive skills turns negative when mothers are co-ethnics with a fight-

ing group (and thus directly affected). Similarly, second, the negative effects on non-cognitive

skills for drought are driven by agricultural households (and thus directly affected). However,

parental investments are the same for both subgroups, suggesting that parental preferences

always shift as an adaptive response to a threat but that despite their efforts, these are not suc-

cessful under direct exposure.3

To further our understanding of different and multiple shocks, we also test the implications

of floods, a hazard with fast-onset characteristics similar to conflict but without a man-made

component. The results suggest a similar response to drought exposure. However, for data

reasons, these results have to be taken with a grain of salt.

Next, using information on household composition, we establish a number of additional

results. First, the positive conflict effects seem to be driven by either both parents or female

siblings investing in the child. Second, mothers always seem to invest in their young children,

except when many older sisters are in the household. Third, fathers seem to free-ride if older

female children or grandparents are in the household; however, non-cognitive skills increase

3In an extension, we also investigate how conflict and drought shocks interact with each other. In particular,
multiple shocks often reinforce each other, increasing the pressure on households. In our case, the findings suggest
that the positive effects of conflict on non-cognitive skills and parenting are only present when households do not
experience drought at the same time, clearly indicating the detrimental effects of multiple crises.
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whenever they invest, pointing to fathers’ crucial role in shaping their children’s non-cognitive

skills. Fourth, grandparents do not affect conflict-exposed children’s non-cognitive skills, likely

because they do not change the time spent with young children depending on exposure.

Taken together, this suggests that the impact of conflict might provide children with ad-

ditional and different (fathers and older female children) sources of interactions compared to

non-exposed children, which has positive effects on their non-cognitive skills.

Our findings above indicate that the relationship between conflict and non-cognitive skills

stems from increased investments by fathers and households with older female children, prompt-

ing a closer look at gender dynamics. Previous research suggests positive effects on childcare

and child well-being when women have greater influence (Del Giudice et al., 2015; Alonzo,

2012; Duflo, 2003), and responses to shocks vary by gender (Almond et al., 2018). Con-

sistently, when splitting the sample by gender equality at the country level, we find that the

positive conflict effect disappears and turns insignificant for the least gender equal countries.

Again, consistent with parents driving non-cognitive skills, these findings are perfectly mir-

rored in parents’ investments. Interestingly, while mothers’ investments are constant, conflict

makes fathers and male siblings invest more in the more gender equal countries.

Finally, we rule out alternative channels. More specifically, it is unlikely that (a) the invest-

ment effects are merely the result of changed opportunity costs in the wake of more free time

for parents due to layoffs after conflict or drought (conflict and drought exposure is uncorrelated

with parents time spent at work or doing leisure activities); (b) selective migration explains our

results (the findings are the same when only using non-migrants); (c) selective mortality drives

our results (both drought and conflict exposure are unrelated to child mortality); (d) foreign

food aid or NGO investments can explain our results (both drought and conflict actually have

negative effects on children’s physical development such as height for age or weight for age

which should not be the case if they received, for instance, food aid).

This paper thereby communicates with and advances several different literatures. One is the

general literature on the detrimental effects of conflict on socio-economic outcomes, particu-

larly human capital and health. This line of research has primarily focused on more long-term,

relatively easily attainable, outcomes such as years of schooling or height and weight (She-
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myakina, 2011; Bundervoet et al., 2009).4 However, while undoubtedly informative about the

long-term effects, these studies do not allow us to understand the mechanisms behind the re-

sults, an important prerequisite for designing effective policy interventions. To the best of our

knowledge, the only study close to ours is Duque (2017) who finds strong negative effects of

conflict on cognitive skills and no effects on non-cognitive skills of children in Colombia.

Similarly, we add to the large literature on the effects of exposure to natural hazards on

human capital and early childhood development. Seminal papers such as Alderman et al. (2006)

or Maccini and Yang (2009) point to the long-lasting effects of bad childhood shocks.5 The

limited literature investigating the impacts of environmental hazards on children’s cognitive

and non-cognitive skills suggests that drought exposure in utero and early childhood harms

children’s cognitive skills and reduces education and wealth in adulthood (Hyland and Russ,

2019). Furthermore, the handful of studies that look at the effects on non-cognitive skills focus

on skills in adolescence and adulthood and cannot inform our understanding of skill formation

in young children (Krutikova and Lilleør, 2015; Chang et al., 2022b; Shoji, 2021; Sanchez,

2017).

We also contribute to a growing literature on drought and conflict effects on fertility. Stud-

ies find mixed results: some show a replacement effect after events like the Rwandan Genocide

Kraehnert et al. (2019), while others observe minor fertility declines attributed to delayed mar-

riages (Thiede et al., 2020). Recent analyses of drought impacts on fertility in developing

countries also reveal diverse outcomes. Although climate shocks are expected to reduce large-

family desires (Eissler et al., 2019; Thiede et al., 2020; Norling, 2022), financial pressures may

push young women toward early marriage and motherhood (Andriano and Behrman, 2020;

Corno et al., 2020). Consistent with recent reviews, findings highlight regional and cultural

context-specificity (Somefun et al., 2024; Eissler et al., 2019; Thiede et al., 2020; Andriano

and Behrman, 2020; Norling, 2022). Our study adds to this by exploring how parents shift

fertility preferences, balancing family size and child investment.

4Examples on the detrimental effects of conflict come from the Eritrean-Ethiopian war, the Rwandan Genocide,
Burundi (Akresh et al., 2012; Bundervoet et al., 2009; Akresh, 2008), schooling in Tajikistan (Shemyakina, 2011),
the Korean War (Lee, 2014) or WWII (Akbulut-Yuksel, 2014).

5Others have shown similar effects on health in South Africa (Dinkelman, 2017), Ecuador (Rosales-Rueda,
2018), Ethiopia (Dimitrova, 2021), or Bangladesh (Le and Nguyen, 2022). A recent cross-country study shows
how climate change shocks affect children’s educational attainment (Randell and Gray, 2019).
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Next, we add to the research on how children’s health endowments are influenced by

parental investments. In particular, parents’ preferences and resources affect children’s de-

velopment and resilience (Shah and Steinberg, 2017; Wu et al., 2023; Almond and Mazumder,

2011).6 For example, rainfall increases can improve girls’ school performance as mothers shift

time from agriculture to childcare (Wu et al., 2023), while droughts can encourage schooling by

reducing agricultural profitability (Shah and Steinberg, 2017). However, exposure to hazards

in utero is often linked to poorer cognitive outcomes and reduced school attendance.

Finally, our findings are also loosely related to a large literature in psychology that shows

how parents’ own mental health plays a crucial role in shielding children exposed to conflict

from harm (Punamäki et al., 2017; Diab et al., 2018; Scharpf et al., 2021; Gredebäck et al.,

2023; Qouta et al., 2008; Punamäki et al., 2011, 2015; Gredebäck et al., 2021). While these

studies mainly find negative cycles from exposure, mental health issues, harsh parenting styles

and impaired development, some evidence suggest that families are mainly resilient (Punamäki

et al., 2017) and how the negative impacts of conflicts on child development are reduced if

mothers manage to process and reconstruct the experienced trauma (Diab et al., 2018) or if

they have a strong sense of belonging to a group (Qouta et al., 2008). Importantly, most of

this previous research with clear negative findings on child development is done with refugee

children whose families are continuously exposed to stressors of displacement and comes from

small samples from a highly selective group (Gredebäck et al., 2021, 2023; Scharpf et al., 2021;

Peltonen et al., 2023). Our findings thereby similarly point to the significant role that social net-

works may play in keeping parents in a positive cycle where they can execute positive parenting

styles and buffer the effect of more distal threats, something less easily maintained during dis-

placement and in refugee camps. While we do not have information on parents’ mental health,

our findings do suggest that overall parents manage to preserve healthy skills development of

their children when they remain in proximity of their social networks, emphasizing the resilient

and adaptive capability of families and communities.

Our findings carry important policy implications. Conflict and climate change affect chil-

dren in their most crucial years of skill formation. To the best of our knowledge, we are the

6A large literature in psychology also investigates parents’ effects on children (Punamäki et al., 2017; Diab
et al., 2018; Scharpf et al., 2021; Gredebäck et al., 2022, 2023; Qouta et al., 2008; Punamäki et al., 2011, 2015).
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first to explore how these two hazards differently impact children’s cognitive and non-cognitive

skill potential, highlighting the need for tailored policies that take the type of adversity into ac-

count. Notably, we also present novel evidence that conflict can spur parents (and families) to

invest more in their children’s non-cognitive skills, improving future prospects. Paying atten-

tion to cases where we find better outcomes than expected can help identify local practices that

mitigate risk and inform culturally harmonious intervention strategies (Oberg et al., 2021).

2 Conceptual framework

2.1 Adverse or adaptive responses to hazards

Psychological models of cumulative stress (Evans et al., 2013) and allocastic load (Lupien et al.,

2015) suggest that continuous stressful experiences build up to adverse outcomes. The fetal ori-

gin hypothesis coined by David J. Barker (Barker, 1990), suggests that in-utero and early-life

conditions can have particularly long-term impacts on adult health through impaired function-

ing, dysregulated development, and development of destructive behavior (Barker, 1990; Lupien

et al., 2015; Evans et al., 2013). For instance, malnutrition during the prenatal period negatively

affects the brain structure and neural development (De Rooij et al., 2010) of the child and may

explain why adverse food shocks caused by weather extremes during the in-utero period (Chang

et al., 2022a) or early childhood hamper the development of cognitive and non-cognitive skills

(Chang et al., 2022a). Conflict is not only associated with food insecurity (Justino, 2012) but

also with negative effects on fetal development caused by stress induced cortisol overdoses

(Punamäki et al., 2018).

However, evolutionary development psychology asks why, from an evolutionary perspec-

tive, the human response to adversity would be so destructive and proposes a more adaptive

response (Ellis et al., 2009). By looking at how skills are impacted, this theoretical model sug-

gests that the assumed impairments actually are signs of adaptive plasticity, a fine-tuning of

relevant skills for the current and expected future environment of the child (Ellis et al., 2009;

Ellis and Del Giudice, 2019; Del Giudice, 2014; Del Giudice et al., 2011; McLaughlin et al.,

2014). An integrated framework of how and why environmental experiences shape child devel-
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opment through adaptive plasticity during specific periods can help determine which skills are

prioritized in development and which are diminished (Ellis et al., 2022). Importantly, taking on

this approach means that an understanding of potential diverging impacts of different hazards

is essential to ensure that children reach their development potential.

2.2 Deprivation and threat

The integrated framework proposed by Ellis et al. (2022) outlines at least two different forms

of stressors with different development implications, deprivation and threat. During sensitive

periods, when the brain expects specific input to develop certain skills, lack of such input can

have detrimental consequences – for instance, limited social interaction and cognitive input

during the critical period for language development can diminish our ability to learn languages

in the long term. Such associations between deprivation and cognitive abilities are for instance

found for children in institutional care or with low socioeconomic status (Rosen et al., 2018,

2020).

From an evolutionary perspective, other skills are likely more adaptable throughout our

lifetime (even if mostly so during our early years), such as the ability to identify threats of harm

to life (Ellis et al., 2022). For these kind of skills, neural connections that are used more will

get strengthened while the under-utilized or inefficient ones are eliminated (McLaughlin et al.,

2014; McLaughlin and Sheridan, 2016). Abused children are for instance found to be better at

recognizing and rapidly responding to angry faces and emotions, while worse at recognizing

positive ones (Pollak et al., 2000; Pollak and Sinha, 2002; Pollak et al., 2009). Importantly,

when certain skills are prioritized, it comes at a cost of others skills or well-being (Ellis et al.,

2022).

2.3 The mediating family unit

The section above highlights what has been shown in many previous studies, that cognitive

stimulation, caregiver sensitivity, and responsiveness, as well as emotional warmth are impor-

tant aspects for children’s cognitive and non-cognitive skills development (Black et al., 2017).

It is therefore unsurprising that most studies have focused on how threat and deprivation from
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the closest environment (mainly the family) impact child development while we lack evidence

on how more distal and proximal cues co-evolve (Ellis et al., 2022). Existing research within

economics (Shah and Steinberg, 2017; Wu et al., 2023; Almond and Mazumder, 2011) and

psychology (Punamäki et al., 2017; Diab et al., 2018; Scharpf et al., 2021; Qouta et al., 2021;

Gredebäck et al., 2021, 2022, 2023) illustrate how parents can either magnify or mitigate the

impacts of more distal hazards on their children. However, the results are quite mixed across

cases and the limited large scale comparison between different hazards leaves the question of

any generic adaptive responses unanswered.

2.4 Parent responses to conflict and drought

Drawing on previous research in economics, evolutionary and social psychology, we hypothe-

size that the two types of hazards – drought and conflict – will have different effects on chil-

dren’s outcomes mainly through the response of the family unit, which in turn depends on how

each hazard impacts parental preferences, resources, and resilience.

Evolutionary theories and research suggest that throughout human history, people at a child-

bearing age have demonstrated a trade-off between preferences for quantity and quality of chil-

dren to maximize fitness based on available energy consumption (Del Giudice et al., 2015;

Ellis et al., 2009; Kaplan et al., 2000; Ahlström, 2011). In a harsh environment characterized

by unpredictability when it comes to child and juvenile mortality an adaptive response is to

increase offspring diversity through higher birth-rates (Del Giudice et al., 2015; Ellis et al.,

2009). However, with more children, less time and energy can be invested in the human capital

accumulation of each child (Ahlström, 2011; Kaplan et al., 2000). Under different conditions,

where the environment is considered manageable through certain skills a rational adaptation is

to invest more energy and resources in your children to develop those specific skills (Kaplan

et al., 2000). Historical research within anthropology suggests that when humans started to

consume more complex energy from hunting, it was accompanied by longer periods of child-

care for children to develop the required skills (Kaplan et al., 2000). Contrary, during periods

of climate extremes, such as the little ice age in Sweden, people responded with an increase in

birth rates at the cost of child stature (Ahlström, 2011).
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Here lies our first and main argument for diverging effects of drought and conflict on chil-

dren’s skills development. Armed conflicts are man-made and can assumably be both won

and ended with human effort, a world characterized by conflict threat is therefore perceived to

require complex skills. Contrary, climate induced stressors like drought, lack a clear visible

and manageable enemy and are perceived to likely reoccur regardless of human efforts. We

therefore hypothesis armed conflict to generate a higher value placed on children’s skills while

drought shifts preferences to more children.

In practice, the shift to hunting and the increased prioritization of human capital, are both

built on more within-group cooperation and social exchanges (Kaplan et al., 2000). Similarly,

conflict has repeatedly been shown to increase within group cooperation and altruism (Bauer

et al., 2016) as well evoking community support (Zamani et al., 2006), outside aid, and house-

hold use of social safety nets (Brück et al., 2019). Theories of genetic evolution (Bowles, 2006)

and those that suggest an interaction with cultural evolution (Henrich and Boyd, 2001) argue

that the threat of intergroup competition and conflict fosters induces these shifts in preferences

to increases the likely success of the group. Consistently, we expect that exposure to conflict

(but not to drought) may increase collaboration within households and communities to preserve

available resources.

Drought on the other hand, is a slow-onset hazard that evolves slowly and with uncer-

tainty, impacting different population subgroups at different times, starting with farmers and

the agricultural sector before striking other parts of the workforce or generating food insecurity

(Zamani et al., 2006). It is less associated with increased cooperation (Döring and Hall, 2023).

When more time needs to be allocated to for instance agricultural work or to find alternative

income sources, this reduces time investments in young children (Wu et al., 2023).

The ability of parents to protect their children may further be undermined or promoted

by their own resilience and well-being (Oberg et al., 2021). While the immediate impact of

drought threatens people’s economic situation, it may be followed by a gradual effect on living

conditions that eventually leads to anxiety, depression, or loss of control and agency (Vins et al.,

2015) and with fewer economic and emotional resources, engaging parenting tends to diminish

(Kiernan and Huerta, 2008). The impacts of conflict likewise have deteriorating effects on
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physical and mental health, leading for instance to posttraumatic stress with negative effects on

parental investments and increases in harsh parenting practices, with downstream implications

for child development (Punamäki et al., 2017; Gredebäck et al., 2021, 2022, 2023; Scharpf

et al., 2021). However, the negative cycle of war exposure observed in previous research comes

from refugee populations where multiple stressors of both threat and deprivation are present

and with likely loss of central parts of ones social security networks. The few studies that

measure children’s skills development in war exposed populations without the additional strain

of being a refugee demonstrate the importance of belonging to a group (Qouta et al., 2008) and

even find positive association between war exposure and children’s skills (Qouta et al., 2021).

Taken together our interpretation of existing evidence and theories are that the threat of con-

flict generate positive responses for children’s skills development but that these only materialize

as long as the overall strain on resources and resilience of the family unit doesn’t become too

large, in which case, the family in itself becomes a source of threat and deprivation. Contrary,

exposure to drought generates a shift in preferences towards quantity instead of quality of chil-

dren. In addition, the most exposed experience losses in material and psychological resources

with potential negative impacts on both time and quality of child investments.

2.5 Model

We follow the literature (Almond et al., 2018) and assume that parents’ investment in their chil-

dren during early childhood I increases their human capital and that exposure to drought and

conflict, D and Q, respectively, decreases it. We take investments and shocks while in utero as

given and subsume them by Θ. With this formalization parent’s investments are perfect substi-

tutes and can compensate for previous negative hazard shocks. While this is a simplification, it

is grounded in previous empirical research on related hazards (Diab et al., 2018; Qouta et al.,

2008; Austin et al., 2017). Note that A and κ are productivity parameters.

(1) h = A [Θ+κI −Q−D]

Parents care about private consumption c, the number of children n, and their human capital,
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respectively. Importantly, the weight they put on the utility of human capital can depend on the

two hazards. We assume that β ′
Q > 0 and β ′

D < 0.

(2) U = α log(c)+ γ [log(n)+β (Q,D) log(h)]

The value placed on β reduces in environments characterized by uncertainty that favors di-

versity of children and increases in environments where skills are perceived to improve chances

of survival. We hypothesize that human-induced conflict, similar to a society dependent on

hunting (Kaplan et al., 2000), is an environment of high social complexity where human capi-

tal and within group cooperation are prioritized (β ′
Q is larger than 0). Contrary, natural hazards

such as drought generate an adaption strategy of diversification and place less relative value on

human capital (β ′
D is smaller than 0).

Parents maximize their utility given a budget constraint. They are endowed with one unit

of time that they can spend on labor market activities and child care. There are two costs

associated with raising children. First, general time spent with the child (τ) and investments

in a child’s human capital (I) at a unit cost of ph. We assume that drought increases this price

as it raises opportunity costs to spend time with the child. We do not expect this to happen

for conflict since the community-binding effect of a conflict threat likely compensates for the

increased costs through increased (social network) cooperation.

If parents dedicate all their time to working they earn an income y. Thus, child care is

associated with opportunity costs y. The budget constraint becomes

(3) y = c+ yn(τ + ph(D)I)

Thus, under this scenario, after plugging in for C∗ and h and solving for I∗ and n∗ we get

(4) n∗ =
γ [1−κβ (Q,D)]

(α + γ)[τ − ph(D)Ω]
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and the optimal investment

(5) I∗ =
κβ (Q,D)

1−κβ (Q,D)

τ

ph(D)
− Ω

1−κβ (Q,D)

where Ω = Θ−C−D. Given these closed-form solutions for the optimal level of investment

and children, we can analyze comparative statics. In particular, how I∗ and n∗ respond to

changes in the two hazards with detailed derivations shown in the appendix.

The effects of drought and conflict on optimal investment and fertility can be separated into

three sub-effects.

First, the adaptation effect comes from the weight parents place on their children’s human

capital. We argue that the social complexity and rapid onset of conflict increases parental

preferences for skills development while the uncertainty and slow-onset of drought decreases

the importance of skills compared to diversity (number of children). Thus, depending on the

type of hazard, this effect can be either positive or negative.

Second, a general substitution effect is always positive for investment and negative for the

number of children. In particular, parents realize that their investment can perfectly compensate

for negative hazards thus increasing their utility from h.

Finally, for drought there is a price effect and in particular that investing in one’s children

becomes more costly during a drought, thus decreasing I and instead substituting for more

children.

Summary Overall, we expect the two different hazards to have diverging effects on child

development mainly through varying resilience of and adaptation strategies implemented by

the parents. We hypothesize that proximity to conflict increases parental preferences for in-

vestments (through a prioritization of complex skills), which protects the child from the direct

negative effects on development while drought decreases parental investments due to an in-

crease in the desired number of children (diversification). In addition to the shift in parenting

preferences, drought is expected to increase the price of parental investment, especially for

households dependent on agriculture, when more resources need to be allocated to food pro-

duction while conflict preserves resources through an increase in cooperation. The distal threat
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of conflict is thereby predicted to generate a proximal environment that is more sensitive to out-

side induced harm and that cooperates to create safety for their children with positive effects

on cognitive interactions and grounds for skills development. Differently, the consequences of

drought increases the uncertainty around child survival and increase the costs of investments.

Additionally, the strain on economic and emotional resources generates grounds for deprivation

during central windows of development for young children.

3 Data and empirical strategy

3.1 Data

Data description Our dataset uses UCDP GED conflict fatalities data and SPEI drought data,

together with DHS survey data for children from 10 countries for the years from 2006 to 2020,

for a total of around 50,000 observations. Summary statistics for each dependent and indepen-

dent variable are presented in Table 1. The DHS clusters in our sample and the local conflict

events are shown in Figure 1.

Dependent variables As our main outcome variables, we employ DHS data from all recent

rounds that include a child development module. We restrict the sample to Africa and the

Middle East. The DHS child development module contains detailed questions on the cognitive

and non-cognitive skills of young children under 5. In particular, mothers are asked whether

their child can read simple words, knows the numbers from 1 to 10, and can identify letters and

whether it can follow simple instructions, concentrate on a task, get along with other children,

or is likely to act aggressively. We group the former three into cognitive skills (and sum them

up) and the remaining ones into non-cognitive skills.

We complement these variables with information on whether and how parents (or other

household members) invested in the child. Investment hereby refers to reading to the child,

singing with them, telling them stories, taking them outside, playing with them, or counting

and drawing with them. We can separate between investments by the mother, father, and others.

Again, total investment is obtained by summing up the individual answers. We also obtain an
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Figure 1: Data

Notes: The map shows the location of the DHS clusters in our sample and UCDP GED conflict events for the time period from 2005-
2020.

additional, more objective measure of maternal investment (Murthi and Shekar, 2021), namely

whether a mother is breastfeeding her child (if below 3 years).

The reliability of this self-reported survey data is a key issue for the analysis. In particular,
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one may wonder whether the answers by mothers suffer from social desirability bias or whether

mother sufficiently distinguish between different investment levels or simply give the same

answer for fathers, others, and their own investment in the child. To alleviate these concerns,

first note that father’s investment levels are consistently lower than mothers’ or others (Table 1).

Furthermore, when we split the sample by household subgroups, we see substantial variation

in investment levels. For example, mothers’ and fathers’ investment are considerably lower

when there are grandparents and older siblings in the household. On the other hand, they are

significantly larger in households without siblings or grandparents (results in Table A.2). This

is a first sanity check that supports the accuracy of the data.

Next, social desirability bias would be especially worrisome if it were correlated with

drought or conflict exposure. Mothers exposed to conflict may feel pressured to report ade-

quate care for their children, potentially biasing the answers. However, the absence of similar

positive effects for in-utero conflict exposure suggests that this bias is minimal. To further val-

idate our results, we included conflict exposure in the three months preceding the survey as a

control variable (conflict during these months should be particularly salient and potentially bias

mothers), finding that our results remained robust and the additional regressor is insignificant.

Independent variables Our main independent variable is the incidence of armed conflict

within 50 kilometers of a DHS cluster for a child’s time in utero (9 months before birth) and

its time during early childhood (from birth to the day of DHS interview). A child experienced

on average 25.77 fatalities in a 50 kilometer vicinity while in utero and 83.40 during early

childhood. Armed conflict data are drawn from the geo-referenced version of the UCDP GED

dataset. We include all types of violence coded by UCDP: state-based conflict, involving at

least one governmental actor, non-state conflict where two or more organized groups, such as

rebel groups, fight each other, and one-sided violence, or the indiscriminate use of armed force

by the government against civilians. The UCDP GED includes detailed information about the

time, location, type, and fatalities of conflict events from 1989 to 2022. We chose UCDP data

for two main reasons. First, the application of an immutable and rigorous definition of conflict,

and the strict reliance on a set of transparent coding rules make UCDP data comparable across

countries and over time. Second, the UCDP data collection is highly standardized and relies
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Table 1: Summary Statistics

Mean Min Max Std. Dev. Obs.

A. Dependent Variables

Cognitive skills, index 0.47 0.00 3.00 0.87 53563
Non-cognitive skills, index 1.32 −2.00 3.00 1.25 52482
Total investment 3.11 0.00 6.00 2.02 54038
Mother’s investment 1.76 0.00 6.00 1.83 54038
Father’s investment 0.66 0.00 6.00 1.25 54038
Other’s investment 1.69 0.00 6.00 1.85 54038
Breast feeding 0.05 0.00 1.00 0.21 32085
Fertility 2.00 1.00 6.00 0.66 55924
Net fertility 1.89 −2.00 5.00 0.65 55924

B. Independent Variables

Conflict exposure in utero, 50km 25.77 0.00 4033.00 181.13 55924
Conflict exposure in early childhood, 50km 83.40 0.00 14781.00 579.58 55924
Drought exposure in utero 0.60 0.00 6.00 1.00 53080
Drought exposure in early childhood 2.43 0.00 17.00 3.05 53080
Child’s month of birth 6.51 1.00 12.00 3.42 55924
Mother’s year of schooling 3.86 0.00 20.00 4.33 55912
Mother’s age 30.44 15.00 49.00 6.34 55924
Household wealth index 2.71 1.00 5.00 1.39 55924
Household head’s sex 1.16 1.00 2.00 0.37 55924
Household head’s age 39.65 17.00 98.00 12.03 55922
Household size 2.41 0.00 24.00 1.26 55924

Notes: The unit of observation is a child.

on information from news sources, non-governmental organization reports, case studies, truth

commission reports, historical archives, and other sources of information, thus reducing the

risk of media bias.

Our second set of independent variables uses drought data during the growing season. We

calculate the number of months a child was exposed to severe drought lagged by one month

while in utero or during early childhood. On average a child experienced 0.60 months of

drought while in utero and 2.43 months in early childhood.

To measure drought we use the Standardized Precipitation Evapotranspiration Index (SPEI)

index (Vicente-Serrano et al., 2010). The SPEI is an extension of the Standardized Precipitation

Index, which takes into account precipitation, temperature, and potential evapotranspiration

to determine drought. Given the scarce use of irrigation in most of Sub-Saharan Africa the

rain patterns during planting and growing seasons are the most critical to determine farmers’

livelihoods. The SPEI data is available at 0.5 degree level and we spatially match it to the DHS

clusters. We define severe drought as a SPEI value below -2. To determine the growing season
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we use two data sets. First, MAPSPAM data from 2005, 2017, and 2020 provides us with the

three largest crop types grown within 0.5 degree grid cells. Since we only observe this data at

three points in time, we interpolate linearly. We then match this to MIRCA2000 data which

provides the start and end of the growing season for all crops. Finally, together with the SPEI

data we can determine whether a grid cell suffered from severe drought during the growing

season.

Control variables The DHS data provides numerous control variables. The children in our

sample live in households with mostly male heads (84%) and on average 2.41 members. Their

mothers are on average 30.44 years old and accumulated on average 3.86 years of schooling.

3.2 Estimation framework

Our empirical strategy exploits the arguably random timing of births and highly local within-

DHS cluster variation to estimate the effects of conflict exposure on child development out-

comes In the spirit of a classic balance test, Table A.1 in the appendix shows that our pre-

determined control variables do not significantly differ in high violence vs low violence house-

holds. Our second main independent variable of interest, drought hazards, is arguably random

by construction (i.e., focusing on weather hazards). We employ standard OLS fixed effects

regressions:

(6) Yilcmt = ∑
j=C,D

β
j

1U j
ilcmt + ∑

j=C,D
β

j
2 EC j

ilcmt +Xilmctπ + γlc +ηcm + τt + εilmct ,

where Yilcmt is the development outcome of child i in location cluster l in country c, born in

month m and year t. The four main independent variables are UC
ilcmt and ECC

ilcmt – the number

of fatalities within 50 kilometers of a DHS cluster while the child was in utero or during early

childhood, respectively – and UD
ilcmt and ECD

ilcmt – the number of months with drought during

the growing season while in utero and during early childhood, respectively. We take the natural

logarithm of our two conflict measures.

To ensure that we only exploit the highly granular variation mentioned above, we need to

control for several fixed effects. To account for general local conditions we include location-
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country fixed effects (γlc). This guarantees that general geographic conditions such as altitude,

distance from the equator, distance to the main road or capital city as well as mountainous

terrain, all of which could affect both a child’s development conditions and armed conflict risk,

are controlled for. Other time-invariant characteristics, such as a location’s political conditions

are also controlled for by these fixed effects. We further include country-month ηcm and age

τt fixed effects. For example, children born right after the growing season might have different

developmental outcomes than those born during hunger. Naturally, this agricultural season

differs from country to country. Next, age-fixed effects ensure that we only compare children

of the same age.

In Xilmct we collect mother and household-level controls. These include age and sex of the

household head, household size, and the household wealth score as well as the sex of the child.

Some of these variables such as wealth may be bad controls but our results do not depend on

them. At the mother level, we include the years of education and age-fixed effects.

Given the inherent spatial structure of our data, we allow standard errors to be correlated

within 50km of a DHS cluster. The 50km cutoff coincides with our fatality threshold. However,

our results are robust to clustering standard errors at the country-location level and alternative

cutoff distances.

4 Child outcomes and parental investments

Cognitive and non-cognitive skills Our main results for the effects of hazards on cognitive

and non-cognitive skills in young children are reported in Table 2. Both conflict and drought

exposure while in utero have significant negative effects on cognitive development with point

estimates of -0.022 (std error 0.009) and -0.009 (std error 0.004) in our preferred specification

(regression 3) with our full set of controls and fixed effects.

We find no effect for either of the two during early childhood, point estimates are close to

zero and insignificant (again regression 3).

For non-cognitive skills, we find significant negative effects for conflict exposure while in

utero and significantly positive effects for conflict exposure during early childhood. In terms of
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Table 2: Effects of Hazards on Children’s Skills

Dependent variable: Cognitive Skills Non-Cognitive Skills

(1) (2) (3) (4) (5) (6)

Conflict in utero, 50km −0.022 −0.022 −0.022 −0.018 −0.018 −0.019
(0.008)∗∗∗ (0.008)∗∗∗ (0.009)∗∗ (0.009)∗∗ (0.008)∗∗ (0.008)∗∗

Conflict in early childhood, 50km −0.006 −0.005 −0.003 0.022 0.023 0.025
(0.007) (0.007) (0.006) (0.009)∗∗ (0.008)∗∗∗ (0.009)∗∗∗

Drought in utero −0.009 −0.010 −0.009 −0.007 −0.008 −0.008
(0.004)∗∗ (0.004)∗∗ (0.004)∗∗ (0.005) (0.005) (0.005)

Drought in early childhood 0.002 0.000 0.000 −0.007 −0.008 −0.008
(0.004) (0.004) (0.004) (0.003)∗∗ (0.003)∗∗ (0.003)∗∗∗

Country-Cluster Effects yes yes yes yes yes yes
Child Age Effects yes yes yes yes yes yes
Country-Birth Month Effects no yes yes no yes yes
Mother Controls no no yes no no yes
Household Controls no no yes no no yes
R2 0.01 0.01 0.04 0.00 0.00 0.01
N 49431 49431 49421 48451 48451 48441

Notes: Mother Controls include age-fixed effects and years of schooling. Household Controls are age and sex of the household head, household size,
and wealth score. Standard errors allow for arbitrary correlation within 50km.

magnitudes, our positive point estimate for non-cognitive skills (0.025, std error 0.009) suggests

that a one-standard deviation increase in violence experienced during early childhood increases

non-cognitive skills by about 11 percent (regression 6).

On the other hand, drought exposure in early childhood strongly decreases non-cognitive

skills (-0.008, std error 0.003) while drought experienced in utero has no significant effects on

non-cognitive skills although the point estimates are negative and in the same order of magni-

tude as the ones for exposure during early childhood (-0.008).

In general, all the results are highly robust across three different specifications with varying

fixed effects and controls.

Parental investment and adaptive strategies The next set of results is shown in Table 3.

In general, the findings for parental investments perfectly mirror the ones for non-cognitive

skills. Our data allows us to distinguish between investments by all adult household members,

mothers, and fathers.

First, parents and others are significantly more likely to invest in their child when it is ex-

posed to conflict during early childhood (regressions 1). The point estimate of 0.068 (std error

0.021) is substantial, a one standard-deviation increase in the number of fatalities increases
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Table 3: Effects of Hazards on Household Members’ Investment and Fertility Decisions

Dependent variable: Investment by

All HH Members Mother Father Others Breastfeeding Fertility Net Fertility

(1) (2) (3) (4) (5) (6) (7)

Conflict in utero, 50km 0.000 0.003 −0.011 −0.005 −0.012 −0.031 −0.032
(0.011) (0.010) (0.007) (0.010) (0.005)∗∗ (0.004)∗∗∗ (0.004)∗∗∗

Conflict in early childhood, 50km 0.068 0.046 0.024 0.025 0.021 −0.016 −0.015
(0.013)∗∗∗ (0.012)∗∗∗ (0.009)∗∗ (0.013)∗∗ (0.006)∗∗∗ (0.005)∗∗∗ (0.005)∗∗∗

Drought in utero −0.027 −0.002 −0.004 −0.018 −0.012 0.002 0.001
(0.010)∗∗∗ (0.008) (0.006) (0.009)∗ (0.005)∗∗ (0.003) (0.003)

Drought in early childhood −0.018 −0.005 −0.004 −0.008 −0.018 0.008 0.009
(0.005)∗∗∗ (0.005) (0.003) (0.005)∗ (0.004)∗∗∗ (0.002)∗∗∗ (0.002)∗∗∗

Country-Cluster Effects yes yes yes yes yes yes yes
Age Year Effects yes yes yes yes no yes yes
Age Month Effects no no no no yes no no
Country Birth Month Effects yes yes yes yes yes yes yes
Mother Controls yes yes yes yes yes yes yes
Household Controls yes yes yes yes yes yes yes
R2 0.45 0.52 0.48 0.42 0.61 0.47 0.47
N 49865 49865 49865 49865 22480 51597 51597

Notes: Control variables are defined in Table 2. Standard errors allow for arbitrary correlation within 50km.

the parenting index by about 1.5 percent. Drought while in utero and during early childhood

significantly decreases parental investment in the child.

When we unpack the total investment index into investments by mothers, fathers, and other

household members, the results in regressions 2 to 4 suggest that both parents increase their in-

vestments in the child when it is exposed to conflict. On the other hand, the drop in investments

for drought is exclusively driven by a drop in investments by other household members. This is

in line with our argument that conflict induces more household and community collaboration,

while drought has the opposite effect. Both mothers and fathers do not significantly change

their parenting behavior (regressions 2 to 3).

In regression 5, we show that our previous results are similar when using an alternative

measure of parental investment, breastfeeding. Conflict exposure in early childhood signif-

icantly increases breastfeeding while any drought exposure decreases it. Interestingly, and

different from the findings in regressions 1 to 4, conflict exposure in utero significantly reduces

breastfeeding. This is consistent with stress during pregnancy potentially harming the initial

connection with the child, especially during the postpartum time period

Next the effects on fertility also clearly diverge. While conflict exposure (both in utero and

early childhood) significantly decreases the number of children born to a mother in the last 5

years, drought in early childhood increases it. The point estimate on drought in utero is positive
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Figure 2: Non-Linear Effects
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Notes: In this figure, we plot the point estimates for various dummies of conflict exposure (threshold defined on the x-axis) for the
outcomes of non-cognitive skills and total investments together with 95 percent confidence intervals.

albeit insignificant.

Non-linear effects To provide more evidence for the strong parallelity between a child’s non-

cognitive skills and parental preferences for investments and to show that communities respond

to different threat levels, we dummy out our two conflict and drought exposure measures.

Concrete, we split our two conflict exposure measures into quartile dummies (and an addi-

tional dummy to capture extremely large conflicts, above 4000 fatalities) and re-run our main

specification. The top part of Figure 2 shows the results. We can clearly see the convex effects

of conflict in early childhood on non-cognitive skills. For low levels of conflict, the effects are

close to zero and insignificant. However, as the number of fatalities increases, so does their

effect on non-cognitive skills. Interestingly, this non-linear pattern is again perfectly mirrored

in parental investment behavior, suggesting once more that parent compensation is driving the

results. The effects of conflict in utero on the other hand (depicted to the right in the top picture)
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are negative and do not depend on the number of fatalities (and neither do investments).

This specification allows us to directly compare our results to traditional child development

interventions (with treatment and control group). Going from no conflict exposure (control) to

full treatment (fatalities above 5,500, 99.9th percentile) gives an effect size of 0.408.7

It may seem surprising that non-cognitive skills are ever increasing since at some point the

conflict should become so serious that parents cannot compensate for it. In Figure A.3 in the

appendix, we use 8000 fatalities as a threshold for a large conflict. In this case, the effects of

parental investment and non-cognitive skills clearly diverge. Even though parents’ investment

shoots up, non-cognitive skills significantly drop. Taken together, while parents desperately

try to compensate for large conflict, non-cognitive skills still drop. We find equally non-linear

effects for drought exposure (shown at the bottom of Figure 2).

Summary The impact of the two hazards on children’s skills development diverges in line

with our expectations. Proximity to conflict increases parental investments and children’s non-

cognitive skills while drought exposure has the opposite effect on the two outcomes while

increasing fertility. However, there is no compensation effect through parental investments

by the time of the interview for earlier exposure in utero. The overall effect for both hazards

in utero is negative. While parental investments in early childhood seem to compensate for

negative effects on non-cognitive skills there is no respective effect on cognitive skills. The

change in parental preferences occurs regardless of threat level. However, the compensating

effect from conflict is not sufficient to make up for the direct negative effects of being co-ethnic

to the fighting group or at high levels of exposure.

5 The parents’ budget constraint

Direct effects Our empirical strategy exploits proximity to fatal events and not necessarily

direct individual exposure. To proxy for direct exposure we conjecture that those who share an

ethnic identity with a fighting dyad are most likely directly impacted. In Table 4 we interact

7The point estimate (and thus the difference in means between the control and treatment group) is 0.502 which
we normalize with the standard deviation of the control group 1.23 (0.502/1.23=0.408).
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Table 4: Threat and direct exposure

Dependent variable: Non-Cognitive Skills Investments

(1) (2) (3) (4)

Conflict in utero, 50km −0.019 −0.019 0.001 0.001
(0.008)∗∗ (0.008)∗∗ (0.012) (0.011)

... x Co-Ethnic Conflict −0.029 −0.026 −0.042 −0.034
(0.034) (0.034) (0.072) (0.069)

Conflict in early childhood, 50km 0.028 0.029 0.067 0.070
(0.009)∗∗∗ (0.009)∗∗∗ (0.014)∗∗∗ (0.014)∗∗∗

... x Co-Ethnic Conflict −0.046 −0.047 −0.034 −0.033
(0.028)∗ (0.028)∗ (0.063) (0.061)

Drought in utero 0.001 −0.000 −0.020 −0.023
(0.008) (0.008) (0.012) (0.012)∗

... x Works in Agriculture −0.014 −0.012 −0.015 −0.005
(0.012) (0.012) (0.019) (0.019)

Drought in early childhood 0.001 0.000 −0.013 −0.016
(0.004) (0.004) (0.007)∗ (0.007)∗∗

... x Works in Agriculture −0.020 −0.019 −0.010 −0.005
(0.006)∗∗∗ (0.006)∗∗∗ (0.010) (0.010)

Country-Cluster Effects yes yes yes yes
Child Age Effects yes yes yes yes
Country-Month Effects yes yes yes yes
Mother Controls no yes no yes
Household Controls no yes no yes
R2 0.40 0.40 0.44 0.45
N 48451 48441 49874 49865

Notes: Co-Ethnic Conflict is a dummy that takes on the value of one if a household shares the same ethnicity with one of the fighting
groups within 50km. Works in Agriculture is likewise a dummy that takes on the value of 1 if the occupation of the mother is self
employed within the agricultural sector. Mother Controls include age-fixed effects and years of schooling. Household Controls are
age and sex of the household head, household size, and wealth score. Standard errors allow for arbitrary correlation within 50km.
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conflict exposure during early childhood with whether a household’s co-ethnics are engaged in

fighting. Regressions 1 and 2 suggest that the positive effect of conflict exposure during early

childhood on non-cognitive skills in fact disappears for co-ethnic conflict. The point estimate

is significant and doubles in absolute magnitude (-0.047, std error 0.028).

Similarly, for drought, the negative effects of drought on non-cognitive skills from above are

exclusively driven by mothers who work in agriculture. The point estimates on the interaction

effects are negative while the main effects turn zero, indicating similarly to the conflict above,

that the direct effects of exposure are negative.

Interestingly, parental investments are independent of both co-ethnic conflict as well as

agriculture dependence, parents preferences seem to shift as a response to merely threat and

invest more in response to conflict and less in response to drought regardless. The interaction

effects are all insignificant in regressions 3 and 4.

To strengthen the argument that this can partly be explained by an increase in the price of a

unit of parental investment during drought (but not conflict), Table A.3 in the appendix shows

that while both hazards naturally decrease household wealth, drought has a much stronger ef-

fect. Thus, arguably increasing the opportunity costs of investing in a child’s human capital.

Additionally, arguing that the more collaborate response to conflict, compared to drought, pre-

serves resources and mental health that mediates the negative impact on children (shifting the

productivity of time invested in the child), we use data on whether husbands are often drunk

and whether mothers smoke as proxies for mental health and stress in Table A.4. Overall the

results provide suggestive evidence that while drought significantly increases the prevalence of

stress, conflict does not.

6 Extensions

An alternative natural hazard To better understand the different findings between drought

and conflict from above, we also investigate floods. Floods share the fast-onset characteristics

with conflict but lack the man-made component. Thus, they are perfectly suited to tease out

which of these two factors seems more important in explaining the differences between drought
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and conflict. Unfortunately, the flood data is somewhat less precise than the drought and con-

flict data and only reaches until 2018. The results should thus be taken with a grain of salt

and are only reported in the appendix (Table A.6). Overall, these results show that floods are

more similar to droughts, highlighting the importance of the man-made component for parental

preferences and behavior to shift in a positive direction for the child’s skills development.

Interaction effects Next, we look at possible interaction effects between drought and conflict

exposure. Households exposed to multiple crises may exhibit very different behavior from

those only affected by one. In Figure A.4 in the appendix, we split the sample into children

who experienced drought in early childhood and those who did not. The results indicate that the

positive effects of conflict on non-cognitive skills are driven by places that did not experience

drought at the same time. Again, the findings are perfectly mirrored for parental investments.

Thus, the strongly negative effects of drought likely impact parents’ ability to investment in

their children in the face of conflict (even if they maybe wanted to).

Household composition To gain a better understanding of who in the households drives non-

cognitive skills and further disentangle investment by others, we next split our sample into

various subgroups. In particular, we conjecture that especially grandparents and older siblings

may take care of the young children. We thus divide the sample into 4 groups: households with

the number of older siblings (5-17) above the 75th percentile, households with ”grandparents”

(hh members above 60) as well as households with neither of those or both. Since the effects

might depend on the gender of the siblings and grandparents we further split the groups with

only siblings and with only grandparents into whether the majority of siblings and grandparents

is male or female. Thus, we are left with 6 mutually exclusive groups. We then interact our

conflict exposure in early childhood variable with dummies for these 6 subgroups and regress

them on our three investment measures (mothers, fathers, and others) and non-cognitive skills.

The findings are reported in Figure A.1. We establish a number of results. First, the posi-

tive effects of conflict on non-cognitive skills seem to be driven by households with many older

siblings or ”only” parents. In households with only grandparents and no siblings or in both we

find no significant effects of conflict on non-cognitive skills. Second, this seems to be driven
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by either both parents or female siblings investing into the child. Third, mothers always seem

to invest into their young children, except when there are many older sisters in the household.

Fathers seem to free-ride more, however whenever they don’t, non-cognitive skills increase.

This points to the crucial role fathers may play in shaping their children’s non-cognitive skills.

Fourth, grandparents do not seem to have effects on children’s non-cognitive skills during con-

flict, likely because they do not change the amount of time they spend with the young children.

The effect of conflict on other’s investment in both subgroups with only seniors is insignificant.

However, this does not mean that grandparents do not invest in their grandchildren, rather it

suggests that they do so irrespective of conflict. In Figure A.2 we plot the averages of our three

investment and non-cognitive skills variables by subgroup. Importantly, children in the two

groups with only grandparents seem to have the highest non-cognitive skills.

Gender dynamics Considering the findings that the relationship between conflict and non-

cognitive skills is driven by additional investments by fathers and households with older female

children, we next consider gender dynamics. Previous research suggests that there are positive

effects on childcare and well-being of children when women have a more substantial influence

(Del Giudice et al., 2015; Alonzo, 2012; Duflo, 2003) and that the response to shocks varies

depending on factors such as gender (Almond et al., 2018). In Figure 3 we split the sample

into more and less gender-equal countries (according to the women’s political empowerment

index provided by VDem) and re-run our main specifications. The point estimates of conflict

during early childhood on non-cognitive skills clearly differ for the two sub-samples. The

positive overall effect is exclusively driven by the more gender-equal countries. For the less

gender-equal countries, the point estimate is precisely zero. When we repeat the exercise for

parental investment, split into our three categories mothers, fathers, and others, we see the

largest difference in investments for fathers and others. This is theoretically in line with theories

suggesting that when childcare by both parents is valued higher and women have a stronger say

in the choice of partner, men are more likely to invest more in their children (Edward and

Chapman, 2011). Therefore these are precisely the two categories where we expect an increase

in more gender-equal countries. Consistently, mothers’ investments are independent of the

gender ranking, the two-point estimates are indistinguishable.
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To rule out that our measure of gender equality is merely picking up political and economic

freedom and not gender equality per se (although the point estimates for fathers highly suggest

otherwise), we repeat this exercise in Figure A.5 in the appendix but split the sample along the

economic freedom house index. Importantly, we do not see the same pattern as with gender

equality. To further substantiate these findings we next conjecture that educated women likely

have more bargaining power in the household and are thus more likely to drive our results. In

Table A.7 in the appendix we split our sample at the median years of schooling and rerun our

main specifications. The results clearly confirm our conjecture. Interestingly, this is true for

both the decision to invest more in fewer children when exposed to conflict and for increased

fertility under drought exposure.

Our results based on household composition from above suggest that the additional positive

influence of fathers and older female children drives the positive effects on non-cognitive skills

for conflict-exposed children but also that fathers tend to free-ride whenever there are older

children or grandparents within the household. This suggests that gender norms might play a

role in when children benefit from additional interaction with their fathers. We therefore re-run

our household sub-sample analysis for the two gender equality sub-samples above. Consis-

tently, the positive effects on non-cognitive skills are only visible for the more gender-equal

countries. The main difference when comparing Figure A.1 and the top figure of Figure A.6

is that investment by others is now strongly significant in households with many older male

siblings as well as households with neither siblings nor grandparents. One probable explana-

tion for this stark difference is that in more gender equal countries not only female children but

also male children interact with younger children. In addition, attention and investments that in

less gender equal countries are prioritized mainly for older male children may be more equally

divided in more gender equal countries. We also see a clear increase of father’s investments in

more gender equal countries.
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Figure 3: Effects by Gender Equality Status

Conflict in utero, 50km

Conflict in early childhood, 50km

Drought in utero

Drought in early childhood

-.05 0 .05 -.05 0 .05

Cognitive Skills Non-Cognitive Skills

Conflict in utero, 50km

Conflict in early childhood, 50km

Drought in utero

Drought in early childhood

-.1 -.05 0 .05 .1 -.1 -.05 0 .05 .1 -.1 -.05 0 .05 .1

Mother's Investment Father's Investment Other's Investment

High Gender Equality Low Gender Equality

Notes: The sample is split at the 25th percentile of the VDem Women’s political empowerment Index. All points of the same color
within a column represent a separate regression. We report 95 percent confidence intervals.
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7 Robustness and placebo checks

We provide several robustness and placebo checks in the appendix. First, to test for outliers,

we drop one country at a time and re-run our main specifications. Figure A.7 in the appendix

suggests that the results are not driven by a particular country.

Next, we show that our results do not depend on the exact threshold to measure fatalities.

Our baseline specification counts conflict events within 50km of a DHS cluster. In Figure A.8

we report results also for 10km, 25km, and 75 km thresholds. Overall the results are highly

robust.

Our baseline specification counts conflict within 50km of a DHS cluster. If clusters are

close to a border this may include conflict events in neighboring countries. For robustness’

sake, we re-run our main specification but exclude conflict in neighboring countries. Table A.8

suggests that the results are robust.

Our hazard exposure measures in utero and during early childhood may be highly corre-

lated. To rule out that multicollinearity is affecting our findings we re-run our main specifica-

tions but add each hazard exposure variable one by one. Importantly, the results are robust.

Our SPEI measure is based on both temperature and precipitation data to estimate agricul-

tural drought conditions. To show that our findings are not exclusively driven by either of those

but rather the results of a specific combination of climatological factors, we also separately

control for temperature and rainfall during a child’s time in utero and during early childhood.

The results in Table A.9 suggest that our findings are robust.

In Table A.10 we provide a final set of robustness checks. First, we drop the top 1% of

the conflict distribution to show that our results are not driven by extreme outliers. Next, our

baseline specification takes the natural logarithm of fatalities, however, our results to not depend

on it. The results are robust to a simple linear specification. Finally, the results are robust to

adding age by sex and mother occupation fixed effects.

We also run a number of placebo checks. First we randomly reshuffle our four main vari-

ables of interest (within each country) and re-run our main regression 100 times. The results

are reported in Figures A.9 and A.10. Importantly, our regressors using the true drought and

conflict distribution is an outlier in each of the sub-figures (excluding those cases where it is
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not significant in the first place). Besides spatially re-assigning data we also use placebo time

periods from before a child’s conception to re-calculate our conflict and drought measures.

Again, our point estimates (whenever significant in the baseline regression) are an outlier at

conventional significance levels (Figures A.12 and A.11).

8 Alternative explanations

We argue that parents’ strategic investments and their substitution of child quantity for quality

are driving the positive effects on non-cognitive skills. In this section, we rule out several

alternative mechanisms.

Parents’ time First, conflict may cause serious local economic disruptions which may force

parents into unemployment thus freeing up time to spend with their kids. While this may not

necessarily bias our results it would change the interpretation. In Table A.11 in the appendix

we show that neither hazard affects unemployment. Furthermore, conflict and drought do not

make mothers more or less likely to browse the Internet, watch TV, or listen to the radio.

Geographic sorting Selective migration might explain our findings. We present two pieces

of evidence to suggest that this is unlikely. First, more prosperous and more affluent households

usually migrate because they can afford to – this would go against our findings. Second, the

DHS data contains a question on how long a household has lived in their surveyed location.

Importantly, the effects do not differ for the total sample (including migrants who moved in

after their child was born) and households that experienced violence in their surveyed location.

Selective survival Another concern may be selective killings or selective mortality. Maybe

violence targeted the most vulnerable households, which could explain the positive effects of

conflict exposure in early childhood on non-cognitive skills. However, it could not explain the

adverse effects of conflict exposure in utero. Furthermore, in Table A.5 in the appendix we

show that our two hazards are unrelated to child mortality.
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Post-conflict reconstruction and foreign food aid One may worry that especially the pos-

itive effects for conflict are driven by post-conflict reconstruction efforts such as international

food aid or NGO investments. However, in Table A.2 we show that both hazards are negatively

related to children’s physical health (i.e., height for age and weight for age). This should not

be the case if conflict affected households systematically get more help.

9 Discussion and conclusion

Our findings underscore the profound impact of exposure to armed conflict and drought during

the fetal stage on children’s development of cognitive and non-cognitive skills. In alignment

with our theoretical framework, we observe that early childhood development is more adversely

affected by drought exposure than by conflict. Surprisingly, we find a significant positive ef-

fect of conflict exposure in early childhood on non-cognitive skills. This pattern appears to be

driven by increased parental investment in response to the threat, which enhances children’s

non-cognitive development. However, this adaptive strategy is less effective in the most in-

tense conflicts or when the mother shares an ethnic identity with a combatant group, leading

to declines in non-cognitive skills despite parental efforts. Furthermore, the total effect of con-

flict (both in utero and early childhood) is non-positive, the joint point estimate is negative but

insignificant.

Conversely, drought and flood exposure in early childhood tends to reduce parental invest-

ment and subsequently diminishes children’s non-cognitive skills. Parents appear to adopt a di-

versification strategy, increasing the number of children in response to climate-related threats.

This shift in parental preferences during droughts is particularly evident in households heavily

reliant on agriculture, where the negative impact on skills is most pronounced. Interestingly,

the primary outcomes for both conflict and drought exposures are driven by more educated

women and occur in countries above the bottom 25th percentile of the global gender equality

distribution. This suggests that these parental strategies reflect conscious fertility decisions and

investment behaviors. Notably, the increase in investments during conflicts is primarily driven

by fathers and older children. The benefits on non-cognitive skills from fathers and older male
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children are contingent on a certain level of gender equality.

Our results align with the fetal origin hypothesis, which posits that the prenatal period is

critically sensitive to external adversities. This highlights the necessity of protecting pregnant

women from conflict and environmental hazards to safeguard early childhood development.

Additionally, our findings contribute to the limited literature on the impacts of such hazards on

children’s non-cognitive skills. Similar to studies on adults, our results indicate potential pos-

itive effects of conflict exposure on young children’s non-cognitive skills, driven by enhanced

human capital valuation and increased within-group prosocial behavior during conflicts. In

contrast, drought-induced parental strategies involve higher fertility rates but reduce individual

investment in each child’s skill development. This highlights the importance of testing adaptive

theoretical models and the potential interacting effects of distal and proximal cues of threat and

deprivation.

While increased parental investment correlates with higher threat levels, direct exposure

to either hazard negatively affects children’s skills. These findings highlight the resilience

of parents and children but also point to several important caveats. First, parents only adapt

their strategies when threats are overt and their children are visibly affected and they cannot

fully compensate for the negative impacts of direct exposures, such as ethnic ties to conflicting

parties. Second, different hazards provoke divergent parental strategies, resulting in varying

impacts on child development. This calls for further research into how specific hazards influ-

ence family dynamics. Third, women’s decision-making power is crucial in shaping family

responses, but the involvement of fathers and other family members is equally vital for positive

child outcomes.

These insights underscore the need to support family cohesion and target interventions to

help families stay intact, especially when their resources are severely strained. Ensuring fam-

ily stability and providing direct support to families in crisis are essential for mitigating the

negative impacts of environmental and conflict-related hazards on children’s development.
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womenâs life course transitions in a sub-saharan context. Population Studies 74(3), 331–

350.

Austin, M.-P., B. Christl, C. McMahon, S. Kildea, N. Reilly, C. Yin, G. Simcock, G. Elgbeili,

D. P. Laplante, and S. King (2017). Moderating effects of maternal emotional availability

on language and cognitive development in toddlers of mothers exposed to a natural disaster

in pregnancy: The qf2011 queensland flood study. Infant behavior and development 49,

296–309.

Barker, D. J. (1990). The fetal and infant origins of adult disease. BMJ: British Medical

Journal 301(6761), 1111.
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Punamäki, R.-L., S. Isosävi, S. R. Qouta, S. Kuittinen, and S. Y. Diab (2017). War trauma and

maternal–fetal attachment predicting maternal mental health, infant development, and dyadic

interaction in palestinian families. Attachment & human development 19(5), 463–486.
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Punamäki, R.-L., S. Qouta, T. Miller, and E. El-Sarraj (2011). Who are the resilient children in

conditions of military violence? family-and child-related factors in a palestinian community

sample. Peace and Conflict: Journal of Peace Psychology 17(4), 389–416.
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Online Appendix

A.1 Model Derivations
Using the product and chain rule, simple differentiation of (4) and (5) with respect to D and Q
yields

δn∗

δQ
=

−κβ ′
Q

(α + γ)(τ − pΩ)
− γ(1−κβ )p
(α + γ)[τ − pΩ]2

< 0

δn∗

δD
=

−γκβ ′
D

(α + γ)(τ − pΩ)︸ ︷︷ ︸
Adaptation Effect

− γ(1−κβ )p
(α + γ)[τ − pΩ]2︸ ︷︷ ︸

Substitution Effect

+
γ(1−κβ )Ω

(α + γ)(τ − pΩ)
p′D︸ ︷︷ ︸

Price Effect

> 0

δ I∗

δQ
=

[τ − pΩ]κβ ′
Q

p(1−κβ )2︸ ︷︷ ︸
Adaptation Effect

+
1

1−κβ︸ ︷︷ ︸
Substitution

Effect

> 0

δ I∗

δD
=

[τ(κβ + p+ 1)− pΩ]κβ ′
D

p(1−κβ )2︸ ︷︷ ︸
Adaptation Effect

+
1

1−κβ︸ ︷︷ ︸
Substitution

Effect

+
−τκβ p′D

p2(1−κβ )︸ ︷︷ ︸
Price Effect

< 0

A.2 Additional data
Flood fatalities Data on the number of fatalities caused by floods is taken from the EM-DAT
International disaster database. EM-DAT contains data on over 26,000 mass disasters world-
wide from 1900 to the present day. The database is carefully compiled from numerous sources,
including UN agencies, non-governmental organizations, reinsurance companies, research in-
stitutes, and press agencies. Importantly for us, it includes the exact start and end date of the
flood and the number of fatalities. To spatially match this dataset to our DHS clusters we com-
plement it with GIS information from the Geocoded Disasters (GDIS) Dataset which provides
more detailed spatial information on a subset of natural disasters from the EM-DAT data. This
data set covers the years 1960 to 2018. All floods, storms (typhoons, monsoons etc.), earth-
quakes, landslides, droughts, volcanic activity and extreme temperatures that were recorded in
EM-DAT during these 58 years and could be geocoded are included in the data set. We match
the location of these floods to the 50km buffers around each DHS cluster and then calculate the
number of fatalities each child was exposed to while in utero and during early childhood.

A.3 Additional tables and figures
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Figure A.1: Household Subgroups
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Notes: In this figure we plot the point estimates on exposure to conflict in early childhood for various (mutually exclusive) household
subgroups. The four dependent variables are given in the legend. To give an exampe, all the point estimates in purple stem from one
regression and so on. We also report 90 percent confidence intervals.

Figure A.2: Household Subgroups – Means
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Notes: In this figure we plot the averages for our investment and non-cognitive skills variables for various (mutually exclusive) household
subgroups.
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Figure A.3: Non-Linear Effects
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Notes: In this figure we plot the point estimates for various dummies of conflict exposure (threshold defined on the x-axis) for the
outcomes non-cognitive skills and total investments together with 95 percent confidence intervals.

Figure A.4: Interaction Effects between drought and conflict
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Exposure in early childhood, 50km
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Notes: The sample is split in children that experienced drought in early childhood and those that did not. We report 95 percent confidence
intervals.
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Figure A.5: Effects by Economic Freedom
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Notes: The sample is split at the 25th percentile of the Economic Freedom Index. All points of the same color within a column represent
a separate regression. We report 95 percent confidence intervals.

A.4



Figure A.6: Household Subgroups by Gender Equality
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Notes: The sample is split by gender equality, the top figure use high gender equality countries, the bottom figure uses the low gender
equality sample. We plot the point estimates on exposure to conflict in early childhood for various (mutually exclusive) household
subgroups. The four dependent variables are given in the legend. To give an exampe, all the point estimates in purple stem from one
regression and so on. We also report 90 percent confidence intervals.
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Figure A.7: Dropping One Country at a Time
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Notes: The figure shows the point estimates on our main specification when dropping one country at a time, denoted vertically on the
y-axis. We also report 95 percent confidence intervals.
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Figure A.8: Effects by Exposure Distance

Conflict in utero

Conflict in early childhood

-.05 0 .05 .1-.05 0 .05 .1-.05 0 .05 .1

Cognitive Skills Non-cognitive Skills Parents' Investment

10km 25km 50km 75km

Notes: We vary the exposure distance to measure fatalities from 10 km to 75km and re-run our main specification. All points of the
same color within a column represent a separate regression. We report 95 percent confidence intervals.

Figure A.9: Placebo Effects – Spatial Redistribution

Notes: We randomly reshuffle the drought and conflict variables within each country and re-run or main regression.
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Figure A.10: Placebo Effects – Spatial Redistribution

Notes: We randomly reshuffle the drought and conflict variables within each country and re-run or main regression.

A.8



Figure A.11: Placebo Effects – Different Time Periods

Notes: We use conflict and drought data from time periods before a child’s conception (but keeping the total length of utero and early
childhood period constant) and re-run our main regression. To illustrate, the point estimate on -1 for early childhood uses conflict/drought
from the time period ending just before the conception of the child, the point estimate on -2 moves the period from -1 30 days into the
past and so on.
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Figure A.12: Placebo Effects – Different Time Periods

Notes: We use conflict and drought data from time periods before a child’s conception (but keeping the total length of utero and early
childhood period constant) and re-run our main regression. To illustrate, the point estimate on -1 for early childhood uses conflict/drought
from the time period ending just before the conception of the child, the point estimate on -2 moves the period from -1 30 days into the
past and so on.
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Table A.1: Balance Test

Low Violence High Violence

Mean Mean
(Std.Dev.) (Std.Dev.) p-Value

Panel A. Conflict Exposure in Utero
Household Wealth 2.755 2.707 0.379

(1.420) (1.389)
Age of Household Head 1.170 1.164 0.866

(0.375) (0.370)
Sex of Household Head 37.598 40.054 0.770

(10.299) (12.308)
Household Size 2.173 2.462 0.001

(0.862) (1.317)
Mother’s Age 31.244 30.277 0.507

(6.105) (6.373)
Mother’s Education 5.029 3.635 0.906

(4.645) (4.291)

Panel B. Conflict Exposure in Early Childhood
Household Wealth 2.879 2.645 0.988

(1.433) (1.372)
Age of Household Head 1.171 1.162 0.833

(0.376) (0.369)
Sex of Household Head 37.680 40.487 0.607

(10.344) (12.592)
Household Size 2.138 2.532 0.756

(0.837) (1.382)
Mother’s Age 31.198 30.112 0.115

(6.099) (6.411)
Mother’s Education 4.661 3.526 0.462

(4.605) (4.238)

Notes: The full sample is split at the median value of conflict exposure in utero in Panel A and early childhood in Panel B. The p-value
of the test of equality of means is based on standard errors clustered at DHS cluster level and after netting out fixed effects.
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Table A.3: Effects of Hazards on Wealth

Dependent variable: Household Wealth

(1) (2) (3)

Conflict in utero, 50km −0.010 −0.009 −0.008
(0.007) (0.006) (0.006)

Conflict in early childhood, 50km −0.009 −0.006 −0.006
(0.008) (0.007) (0.007)

Drought in utero −0.012 −0.012 −0.012
(0.005)∗∗ (0.005)∗∗ (0.005)∗∗

Drought in early childhood −0.005 −0.006 −0.007
(0.003)∗ (0.003)∗∗ (0.003)∗∗

Country-Cluster Effects yes yes yes
Child Age Effects yes yes yes
Country-Month Effects yes yes yes
Mother Controls no yes yes
Household Controls no no yes
R2 0.65 0.67 0.67
N 51608 51599 51597

Notes: Household Controls are age and sex of the household head, household size. Standard errors allow
for arbitrary correlation within 50km.
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Table A.4: Effects of Hazards on Drinking and Smoking

Dependent variable: Partner drunk Mother smokes

(1) (2) (3) (4)

Conflict in utero, 50km 0.00237 0.00250 0.00082 0.00078
(0.00309) (0.00270) (0.00051) (0.00050)

Conflict in early childhood, 50km 0.00098 0.00217 −0.00035 −0.00043
(0.00373) (0.00386) (0.00043) (0.00041)

Drought in utero 0.00761 0.00653 0.00016 0.00008
(0.00297)∗∗ (0.00300)∗∗ (0.00068) (0.00068)

Drought in early childhood 0.00155 0.00110 0.00034 0.00024
(0.00086)∗ (0.00096) (0.00019)∗ (0.00021)

Country-Cluster Effects yes yes yes yes
Household Controls no yes no yes
R2 0.00 0.01 0.00 0.00
N 11239 11239 39771 39771

Notes: Partner drinks is a dummy indicating whether the partner/husband of the mother is often drunk. Mother smokes is also
a dummy variable for whether a mother smokes or not. Household Controls are age and sex of the household head, household
size, and wealth score. Standard errors allow for arbitrary correlation within 50km.

Table A.5: Effects of Hazards on Child Mortality

Dependent variable: # Deaths Death rate

(1) (2) (3) (4)

Conflict in utero, 50km 0.001 0.001 0.000 0.000
(0.002) (0.002) (0.000) (0.000)

Conflict in early childhood, 50km −0.002 −0.001 −0.001 −0.001
(0.002) (0.002) (0.001) (0.000)

Drought in utero 0.001 0.001 0.000 0.000
(0.002) (0.002) (0.000) (0.000)

Drought in early childhood −0.001 −0.001 −0.000 −0.000
(0.001) (0.001) (0.000) (0.000)

Country-Cluster Effects yes yes yes yes
Child Age Effects yes yes yes yes
Country-Birth Month Effects yes yes yes yes
Mother Controls no yes no yes
Household Controls no yes no yes
R2 0.19 0.19 0.18 0.18
N 51608 51597 51608 51597

Notes: # Deaths is the number of deaths in the last 5 years. Death rate is the number of deaths divided by the total number
of kids in the last 5 years. Household Controls are age and sex of the household head, household size, and wealth score.
Standard errors allow for arbitrary correlation within 50km.
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Table A.6: Additional Hazard: Flood Fatalities

Dependent variable: Cog. Skills Non-Cog. Skills Investment Breastfeeding Fertility

(1) (2) (3) (4) (5)

Flood deaths in utero 0.013 0.013 −0.002 −0.001 0.041
(0.010) (0.014) (0.022) (0.007) (0.005)∗∗∗

Flood deaths in early childhood −0.011 −0.012 −0.010 −0.011 0.023
(0.004)∗∗ (0.006)∗∗ (0.009) (0.015) (0.003)∗∗∗

Conflict in utero, 50km −0.022 −0.021 −0.003 −0.010 −0.028
(0.007)∗∗∗ (0.010)∗∗ (0.014) (0.006)∗ (0.004)∗∗∗

Conflict in early childhood, 50km 0.008 0.028 0.031 0.035 −0.014
(0.008) (0.011)∗∗ (0.017)∗ (0.008)∗∗∗ (0.006)∗∗

Drought in utero −0.007 −0.010 −0.019 −0.013 −0.002
(0.005) (0.008) (0.012) (0.006)∗∗ (0.004)

Drought in early childhood 0.002 −0.010 −0.015 −0.022 0.007
(0.003) (0.004)∗∗ (0.007)∗∗ (0.004)∗∗∗ (0.002)∗∗∗

Country-Cluster Effects yes yes yes yes yes
Rain Controls yes yes yes yes yes
Age Year Effects yes yes yes yes yes
Age Month Effects no no no yes no
Country Birth Month Effects yes yes yes yes yes
Mother Controls yes yes yes yes yes
Household Controls yes yes yes yes yes
R2 0.44 0.39 0.41 0.60 0.47
N 33380 33003 33641 15203 34617

Notes: In this table we add rainfall controls to our baseline regression. Controls and fixed effects are defined in Table 2. Standard errors are clustered
at the DHS cluster level.
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Table A.7: Split by Mother’s Education

Sample: Cog. Non-Cog. Total Mom’s Dad’s
Skills Skills Inv. Inv. Inv. Fertility

(1) (2) (3) (4) (5) (6)

Panel A: More educated mothers
Conflict in utero, 50km −0.025 −0.025 0.008 0.008 −0.008 −0.029

(0.008)∗∗∗ (0.011)∗∗ (0.015) (0.014) (0.010) (0.005)∗∗∗

Conflict in early childhood, 50km −0.008 0.025 0.074 0.053 0.039 −0.027
(0.009) (0.011)∗∗ (0.018)∗∗∗ (0.016)∗∗∗ (0.013)∗∗∗ (0.006)∗∗∗

Drought in utero −0.017 −0.009 −0.034 −0.007 −0.022 0.009
(0.008)∗∗ (0.009) (0.014)∗∗ (0.013) (0.009)∗∗ (0.004)∗∗

Drought in early childhood −0.001 −0.011 −0.022 −0.008 −0.009 0.016
(0.004) (0.005)∗∗ (0.008)∗∗∗ (0.007) (0.006) (0.002)∗∗∗

R2 0.48 0.48 0.51 0.59 0.56 0.60
N 26308 26180 26530 26530 26530 27109

Panel B: Less educated mothers
Conflict in utero, 50km −0.009 −0.011 −0.011 −0.001 −0.016 −0.024

(0.006) (0.012) (0.017) (0.014) (0.010) (0.005)∗∗∗

Conflict in early childhood, 50km 0.008 0.012 0.039 0.024 −0.004 0.006
(0.008) (0.014) (0.019)∗∗ (0.017) (0.012) (0.008)

Drought in utero −0.005 −0.010 −0.013 0.007 0.015 −0.004
(0.004) (0.009) (0.014) (0.011) (0.007)∗∗ (0.004)

Drought in early childhood 0.000 −0.004 −0.009 −0.000 0.003 −0.002
(0.003) (0.005) (0.007) (0.006) (0.004) (0.003)

Country-Cluster Effects yes yes yes yes yes yes
Child Age Effects yes yes yes yes yes yes
Country-Month Effects yes yes yes yes yes yes
Mother Controls yes yes yes yes yes yes
Household Controls yes yes yes yes yes yes
R2 0.46 0.46 0.49 0.49 0.43 0.48
N 23113 22261 23335 23335 23335 24488

Notes: All controls and fixed effects are defined in Table 2. Standard errors are clustered at the DHS cluster level.
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Table A.8: Robustness Check: Excluding Conflict in Neighboring Countries

Dependent variable: Cog. Skills Non-Cog. Skills Investment

(1) (2) (3) (4) (5) (6)

Conflict in utero, 50km −0.029 −0.026 −0.027 −0.026 0.015 0.017
(0.006)∗∗∗ (0.005)∗∗∗ (0.009)∗∗∗ (0.009)∗∗∗ (0.013) (0.013)

Conflict in early childhood, 50km 0.004 0.007 0.034 0.036 0.041 0.047
(0.008) (0.008) (0.012)∗∗∗ (0.012)∗∗∗ (0.019)∗∗ (0.019)∗∗

Drought in utero −0.012 −0.011 −0.011 −0.011 −0.022 −0.021
(0.004)∗∗∗ (0.004)∗∗ (0.007) (0.007) (0.010)∗∗ (0.010)∗∗

Drought in early childhood −0.005 −0.005 −0.012 −0.012 −0.015 −0.015
(0.003)∗ (0.003)∗ (0.004)∗∗∗ (0.004)∗∗∗ (0.006)∗∗ (0.006)∗∗

Country-Cluster Effects yes yes yes yes yes yes
Child Age Effects yes yes yes yes yes yes
Country-Month Effects yes yes yes yes yes yes
Mother Controls no yes no yes no yes
Household Controls no yes no yes no yes
R2 0.42 0.44 0.40 0.40 0.44 0.45
N 45836 45826 44932 44922 46248 46239

Notes: In this table we exclude fatalities in neighboring countries and re-calculate our two conflict exposure measures. Controls and fixed effects are
defined in Table 2. Standard errors are clustered at the DHS cluster level.

Table A.9: Robustness Check: Temperature and Precipitation Controls

Dependent variable: Cog. Skills Non-Cog. Skills Investment Breastfeeding Fertility

(1) (2) (3) (4) (5)

Conflict in utero, 50km −0.021 −0.015 −0.005 −0.009 −0.026
(0.006)∗∗∗ (0.008)∗ (0.012) (0.006)∗ (0.004)∗∗∗

Conflict in early childhood, 50km −0.000 0.027 0.044 0.027 −0.016
(0.007) (0.009)∗∗∗ (0.014)∗∗∗ (0.007)∗∗∗ (0.005)∗∗∗

Drought in utero −0.009 −0.005 −0.026 −0.012 0.006
(0.004)∗ (0.006) (0.010)∗∗ (0.005)∗∗ (0.003)∗

Drought in early childhood −0.000 −0.008 −0.014 −0.020 0.006
(0.003) (0.004)∗∗ (0.006)∗∗ (0.004)∗∗∗ (0.002)∗∗∗

Country-Cluster Effects yes yes yes yes yes
Age Year Effects yes yes yes yes yes
Age Month Effects no no no yes no
Country Birth Month Effects yes yes yes yes yes
Rainfall & Temperature Controls yes yes yes yes yes
Mother Controls yes yes yes yes yes
Household Controls yes yes yes yes yes
R2 0.44 0.40 0.44 0.61 0.49
N 46180 45211 46618 21062 48316

Notes: In this table we add rainfall and temperature controls to our baseline regressions. Controls and fixed effects are defined in Table 2. Standard
errors are clustered at the DHS cluster level.
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Table A.12: Robustness Check: Migration History

Sample: Full Migration Sample Migrated before Birth

Cog. Non-Cog. Total Cog. Non-Cog. Total
Skills Skills Inv. Skills Skills Inv.

(1) (2) (3) (4) (5) (6)

Conflict in utero, 50km −0.020 −0.014 0.007 −0.017 −0.015 0.007
(0.007)∗∗∗ (0.009) (0.013) (0.007)∗∗ (0.009)∗ (0.013)

Conflict in early childhood, 50km 0.004 0.032 0.077 0.005 0.038 0.076
(0.008) (0.010)∗∗∗ (0.016)∗∗∗ (0.008) (0.011)∗∗∗ (0.016)∗∗∗

Drought in utero −0.010 −0.000 −0.031 −0.010 −0.005 −0.028
(0.006) (0.008) (0.013)∗∗ (0.006) (0.008) (0.013)∗∗

Drought in early childhood 0.000 −0.008 −0.026 0.003 −0.010 −0.023
(0.003) (0.004)∗ (0.007)∗∗∗ (0.004) (0.005)∗∗ (0.007)∗∗∗

Country-Cluster Effects yes yes yes yes yes yes
Child Age Effects yes yes yes yes yes yes
Country-Month Effects yes yes yes yes yes yes
Mother Controls yes yes yes yes yes yes
Household Controls yes yes yes yes yes yes
R2 0.43 0.39 0.42 0.44 0.40 0.44
N 29527 29420 29782 26907 26793 27138

Notes: All controls and fixed effects are defined in Table 2. Standard errors are clustered at the DHS cluster level.
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