SI Appendix
Methods

Data

We use two sources of data for our analysis. We first extract social data from multiple
censuses from the Integrated Public Use Microdata Series-International (IPUMS-I) (1). IPUMS-I
harmonizes a randomized sub-sample of individual census records from around the world in order to
facilitate comparative research across countries and time. We use these data to create a dataset that
includes variables on educational attainment, sex, age, birth year, birthplace province, relationship to
household head, and household head’s educational attainment. Our sample is drawn from
approximately 1,000 provinces! in 29 countries across the global tropics (see Figure 1). We selected
countries based on the following criteria: at least 50% of the land area is located within the tropics
(between approximately 23.5° N and 23.5° S latitude), at least two census years of data with
information on years of schooling completed are available, data on relationship to household head are
available, and birthplace and census province geographic units are available and consistent over time.
For birthplace province, we harmonized the units to match the time-stable geographic boundaries
created by [IPUMS-I. Using these criteria, our final sample is composed of data from 85 censuses
conducted between 1969 and 2012 in countries across sub-Saharan Africa, Latin America and the
Caribbean, and Southeast Asia (see Table S1 for a list of countries and survey years). For our
analysis, we restrict the sample to children born in 1950 or later who were aged 12 to 16 years at the
time of the census in order to capture children during late-primary and early-secondary school ages
and before most children begin to exit their parents’ household. Individuals in the sample were born
as early as 1953 or as late as 2000.

Data on temperature and precipitation are derived from the Climatic Research Unit Time-
series (CRU TS v. 4.00) through the University of East Anglia (2). CRU provides monthly gridded
mean temperature and precipitation data from 1900 to the present with a resolution of 0.5° latitude by
0.5° longitude. The CRU dataset was created by interpolating weather station data from over 4,000
stations throughout the world. We extract rainfall and temperature data at the province level using
time-stable geographic boundaries created by IPUMS-I (the provinces correlate to either the first- or
second-level subnational administrative unit in each country). The climate variables consist of spatial
means at the province level (3). Using the CRU data, we then construct a set of climate variables at
the province-year scale, which we link to individuals using their birthplace province.

Analysis

We measure two attributes of climate change in the analysis: temperature and precipitation
anomalies during early life, defined as the year before birth until age five. Our measures are mean
annual temperature (°C) and total annual rainfall (mm) over this period, which we transform into z-
scores relative to all other seven-year periods of the same duration from 1949 to 2012 for that
province. For temperature, we use a standard approach to z-score calculation, and for precipitation we
standardize precipitation values using a gamma distribution and then estimate z-scores based on those
values. Our main measures cover climatic conditions across the first six years of the child’s life as
well as during the year before birth (ages -1 through 5), where the year of birth is defined as age zero.

! ' We refer to all birthplace and census geographic units as provinces for clarity. Table S1 presents the administrative unit names
used in each country (e.g., province, department, region, district).
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This captures climatic conditions experienced in utero, infancy, and early childhood before the age at
which formal schooling generally begins. Though climatic conditions experienced during schooling
ages are also associated with educational outcomes (4—7), we focus on the prenatal and early life
period given strong evidence that these are critical periods that affect long-term health and human
capital outcomes (8) (see Table S3 for results).

Our outcome variable is the highest grade/level of formal schooling completed, measured in
years. We estimate a set of ordinary least squares (OLS) models stratified by world region (East and
Southern Africa, West and Central Africa, Central America and the Caribbean, South America, and
Southeast Asia)? . Given evidence for non-linear relationships between climatic conditions and a
number of outcomes including economic production (9), migration (3), agriculture (10, 11), and
health outcomes (12), we use a quadratic specification including linear and squared terms for both
precipitation and temperature.

Control variables include the child’s age, sex, relationship to the household head (child of
head or other), and the household head’s education (below primary completed, primary completed, or
secondary or more completed). To test whether household head education mitigates the effects of
climatic conditions on children’s educational outcomes, we estimate an additional set of models in
which household head education is interacted with the climate variables (see Table S4 for results).

In order to control for underlying differences in educational outcomes across provinces, we include
province fixed-effects in the models, which account for all time-invariant factors at the province
level. We also include country-specific linear time trends to account for country-level linear changes
over time that may impact educational outcomes, such as socioeconomic development and changes in
education policy. In addition, we use two-way clustering: we cluster at the province level to account
for non-independence among individuals living in the same province and also at the country-birth
year level to account for non-independence among individuals born in the same country in the same
year. This approach assumes that two children born in same country in different provinces and
different years are statistically independent. Data constraints over this large spatial and temporal scale
do not allow us to control for other potential subnational shocks such as armed conflict, but we expect
that these events will be either uncorrelated with climate anomalies or endogenous to them, in which
case they are part of the pathway from climate to attainment (13). We also use sampling weights to
account for the number of individuals represented by each observation in the dataset. The analytic
sample contains 13,831,770 observations while the weighted data, which account for the IPUMS
sampling weights, are representative of approximately 246 million individuals.

Sensitivity Analyses

The sizes of provinces vary greatly, from approximately 2 km? to 1.6 million km?. For the
largest provinces, many of which are located in Brazil, yearly temperature and precipitation data are
averaged over very large spatial scales. In order to test whether averaging the climate data in large
provinces affects model results, we performed a sensitivity analysis by excluding the top 10% of
provinces by area from the model (this excluded 56 provinces). Figure S1/Table S6 present the results
of the supplementary analysis. The substantive results did not change.

In addition, in our analyses we measure exposure to climatic conditions in the province of
birth over a seven-year period (the year before birth through age five). Thus, if a child migrates to
another province before age five, their exposure to climatic conditions will be misclassified. Among

2 The range of predicted values of education in our main specification is -1.77 to 11.16 years. Only 0.3% of predicted values fall
outside the realistic range (fewer than 0 years of education).
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five year olds in the census data, 93% remained in their province of birth. In order to test whether the
migration of some individuals affects our results, we performed a supplementary analysis using only
children who lived in their province of birth at the time of the census. At the time of the census, 90%
of children were located in the province of their birth (ranging from 85% in West and Central Africa
to 94% in Southeast Asia). Figure S2/Table S7 present the results of this analysis. The substantive
results did not change.

A number of studies have shown that mother’s education has important effects on children’s
outcomes, including mortality and education (14, 15). In order to test whether the effect of mother’s
education differed from that of household head’s education, we performed a supplementary analysis
that substituted mother’s education for household head education. The coefficients and significance
levels in the two climate-education interaction models (Figure S3/Table S8) are extremely similar,
which suggests that household head’s education and mother’s education interact with climate is very
similar ways to affect children’s educational outcomes. In the IPUMS data, mother’s education is
typically only available for children of the household head. Because only 82% of the sample is
children of the household head, using mother’s education excludes the majority of the remaining 18%
of children, who may be differentially selected on their vulnerability to the educational impacts of
adverse climatic conditions. We therefore chose to use household head education in our main
specification.

We also test two alternative approaches to estimating the standard errors. First, we cluster at
the country-survey year (i.e., census) level instead of at the birthplace and country-birth year level.
This alternate form of clustering conservatively assumes that the outcomes of any two children born
in the same country during the same decade are correlated. Our results (Figure S6/Table S11) are
substantively the same as our main results, despite reduced significance in some regions.

Because birthplace provinces are from different parts of the world and vary greatly in size,
the number of individuals in each province (cluster) may vary greatly. Classic cluster-robust standard
errors may not be robust when clusters are unequal in size. To test for this, we use the clusteff
command in Stata%. An estimated effective number of clusters above 50 indicates that conventional
cluster methods are appropriate (16), and our results (Table S12) indicate that the classic cluster-
robust standard error methods are indeed appropriate for our data.

Lastly, we used the crossfold package in Stata to conduct a k-fold cross-validation experiment
on the full sample of 29 countries in order to test the predictive power of our model. The results
(Table S13) indicate that the mean absolute error is very similar across five different partitions of the
data, which suggests that the model is appropriate for fitting out-of-sample data.

Supplementary Models

To further explore the potential mechanisms underlying the climate-education relationship, we
estimate a set of supplementary models, described below.

First, we examine whether the effects of climatic conditions vary by age of exposure. We
conducted an analysis that breaks climate exposure into three time periods: the year before birth and
year of birth (years -1 and 0), ages 1 and 2, and ages 3 to 5. Figures S7/S8 and Table S14 present
results from these models, which suggest that the relationships vary by region. In ESA, SEA, and
WCA, cooler temperatures during the in utero/infancy period are associated with higher educational
attainment (though the relationships are not statistically significant). This suggests that direct impacts
of heat on fetal development, or on in utero exposure to infectious diseases, may play a role in future
educational attainment. In addition, we see a negative relationship between heat exposure and
education during ages 1 to 2 in ESA and during ages 3 to 5 in CAC and SEA, which indicates that the
impacts of heat on agricultural production (or on food prices in urban areas) may negatively impact
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early child nutrition, and in turn, schooling outcomes. We find a positive relationship between rainfall
during ages 3 to 5 and education in WCA and SEA. This suggests that periods of higher rainfall
during early childhood may correlate with greater agricultural production and better nutrition in these
regions. In CAC, exposure to high rainfall during the in utero/infancy period is negatively correlated
with education. In this region, hurricanes may increase infectious disease transmission, destroy
housing and assets, and/or lead to fetal stress exposure, which may negatively affect fetal growth and
development, thereby impacting future educational outcomes.

Our main specifications include children aged 12 to 16 at the time of the survey, many of
whom were still in school. These models allow us to examine the relationship between climate and
years of schooling among children of the same age in the same province. Yet children exposed to
adverse climatic conditions may eventually catch up with their peers in educational attainment by the
time they finish schooling, especially those from highly educated households. To test this, we
estimated a set of models that included individuals aged 17 to 20 at the time of the survey, nearly
70% of whom were no longer in school (Figure S9/Table S15). In ESA, WCA, and SAM we see
similar relationships between climate and educational attainment among individuals aged 17 to 20
and those aged 12 to 16. Further, as in our main specification, in CAC we see a negative relationship
between high heat and educational attainment among those from the most educated households and a
negative relationship between rainfall and education among individuals from the least educated
households in hurricane-prone countries (results by head education and hurricane status available
upon request). These analyses suggest that in ESA, WCA, SAM, and CAC, the links between climate
and education are sustained throughout an individual’s schooling trajectory. Interestingly, among
individuals aged 17 to 20 in SEA, we see a much weaker relationship between rainfall and education,
and no significant relationship between temperature and education. This suggests that individuals in
this region exposed to adverse climatic conditions may catch up from educational deficits by
adulthood and that other regions may in fact be more vulnerable to the long-term impacts of climate
change on human capital.

Next, we estimate a set of models that includes early life exposure as well as exposure during
two additional time periods: ages 6 to 10, and ages 11 to current age (Figures S10/S11 and Table
S16). Results indicate that the relationship between climatic conditions and education varies by
period of exposure, which suggests that different mechanisms linking climate and education may be
at play in different regions. For example, in SEA, early life heat is negatively correlated with
education, while there is no significant relationship in later childhood. In this region, the impact of
heat exposure on physical and cognitive development in utero and early childhood is likely the main
pathway. In contrast, in CAC heat during school ages (6 to 10 and 11 to current age) is negatively
associated with education, which suggests that high heat may lead children to drop out of school to
assist in household income generation. Indeed, a study of 28 countries across Central America and the
Caribbean found that an annual increase in one degree Celsius is associated with a 2.5% drop in
production, likely due to reduced productivity of workers given heat stress (17). Thus, children from
households that are exposed to particularly hot years may be needed to help fill that productivity gap.

In order to better understand the extent to which the negative relationship between rainfall and
education in CAC is due to hurricanes, we examined educational attainment in the region stratified by
whether the country is hurricane prone (Figure S12 and Table S17). We defined hurricane-prone
countries as those who have had at least five direct hurricane landfalls according to NOAA data
(https://coast.noaa.gov/hurricanes/). The models indicate that higher than typical rainfall in early life
only has a negative association with educational attainment among children from the least educated
households living in hurricane-prone countries.
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To further parse out the strong negative relationship between heat and education in Southeast
Asia, which we posit is due to the hot and humid conditions in much of the region, we estimate a set
of models that stratifies all provinces in the five regions by four climate types: cool and dry, cool and
wet, warm and dry, and warm and wet (Figure S13/Table S18). We classify provinces into these
groups by whether they are above/below the median for temperature and rainfall. Results indicate that
there is a strong negative relationship between high temperatures and education, but only in warm
and wet provinces. These results echo findings that the combination of high heat and humidity is most
dangerous to human health (18, 19).

To examine whether the observed relationships have changed over the observational period
(which includes children born between 1953 to 2000), we estimate a set of models with an interaction
between climate and whether the child was born in 1985 or later (Figure S14/Table S19). Many
countries implemented programs to increase school enrollment in the 1990’s or early 2000’s, so
children born between 1985 and 2000 would have entered school during or after these reforms.
Again, results vary greatly by region. In ESA, the link between heat and education is driven by
children born before 1985, while in CAC and SEA, there is a stronger negative relationship between
heat and education among children born in 1985 or later. This suggests that in CAC and SEA, regions
that are historically hot and humid, increasingly warm conditions in latter decades may dampen the
effects of educational expansion.

Lastly, we estimate a set of placebo models that include temperature and precipitation
anomalies three years before the child’s birth year in addition to early life climatic conditions (Table
S20). Climatic conditions a few years before birth should not affect a child through direct biological
mechanisms, but could impact educational outcomes through lasting effects on household income,
wealth, and livelihoods. Results suggest that while early life climate is a much stronger predictor of
educational attainment, temperature a few years before birth may also play a role, particularly in
WCA, ESA, and CAC.
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Table S1. Sample countries, census years, and birthplace administrative units

Region and Country Census years Birthplace unit
Central America and Caribbean
Costa Rica 1973, 1984, 2000, 2011 Province
Dominican Republic 2002, 2010 Province
El Salvador 1992, 2007 Department
Haiti 1971, 2003 Arondissement
Jamaica 1982, 1991, 2001 Parish
Nicaragua 1971, 1995, 2005 Department
Panama 1970, 1980, 2000, 2010 Province
Trinidad and Tobago 2000, 2011 Region
East and Southern Africa
Botswana 2001, 2011 District
Kenya 1969, 1989, 1999, 2009 Province
Malawi 1987, 2008 District
Tanzania 1988, 2002, 2012 Region
Uganda 1991, 2002 District
Zambia 1990, 2000, 2010 District
South America
Bolivia 1992, 2001 Province
Brazil 1970, 1980, 1991, 2000 State
Colombia 1973, 1985, 1993, 2005 Department
Ecuador 1974 ,1982, 1990, 2001, 2010 Province
Paraguay 1982, 1992, 2002 Department
Peru 1973, 2007 Province
Venezuela 1971, 1981, 1990, 2001 State
Southeast Asia
Cambodia 1998, 2008 District
Indonesia 1976, 1980, 1985, 1990 Province
Thailand 1970, 1980, 1990, 2000 Province
West and Central Africa
Cameroon 1976, 1987, 2005 Department
Ghana 1984, 2000, 2010 Region
Guinea 1983, 1996 Prefecture
Mali 1998, 2009 Circle
Senegal 1988, 2002 Department
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Table S2. Historical climate across study provinces and early life climate anomalies among sample children

East and Southern

West and Central

Central America

Africa Africa and Caribbean South America Southeast Asia
Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max
Mean annual — 2 15 28 27 21 31 25 19 28 18 4 28 27 23 30
temperature (° C)
Eazrlzci)‘rfz femperature - g51 .132 181 027 -225 155 040 227 165 -022 244 226 -079 212 131
T‘Eﬂ;‘)‘m“al rainfall 1005 85 2123 1238 19 4563 1857 397 6751 1082 47699 1793 723 4466
Easrzrle‘fe rainfall z- 2021 270 240 -0.55 -234 191 -030 -247 274 -0.14 -334 3.02 -037 -326 220
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Table S3. Descriptive statistics for study children

Central
East and West and America
Southern Central and South Southeast
Africa Africa Caribbean America Asia
Mean SD Mean SD Mean SD Mean SD Mean SD
Years of schooling 446 2.60 4.07 328 546 3.03 457 274 519 223
Sex [1=female] 0.50 0.49 0.50 0.50 0.49
Child of HH head 0.70 0.68 0.76 0.85 0.86
Age:
12 years 0.24 0.23 0.22 0.21 0.23
13 years 0.20 0.19 0.20 0.20 0.20
14 years 0.20 0.19 0.20 0.20 0.19
15 years 0.19 0.21 0.20 0.20 0.20
16 years 0.18 0.17 0.19 0.19 0.18
Household head's education:
Below primary 0.50 0.65 0.53 0.68 0.66
Primary 0.36 0.27 0.32 0.19 0.26
Secondary or more 0.11 0.08 0.15 0.13 0.08

Weighted N 35,853,156 14,785,210 9,179,124 92,213,320 94,148,929




Table S4. Results from OLS regressions predicting years of schooling completed based on early life

temperature and precipitation anomalies

Central
East and Westand  America
Southern  Central and South Southeast
Africa Africa Caribbean  America Asia
Temperature z-score -0.397 -0.0871 -0.0176 0.0363 -0.318*
(0.221) (0.106) (0.109) (0.0449) (0.137)
Temperature z-score? 0.440%** 0.0458 0.136 -0.0685**  -0.205**
(0.0801) (0.0552) (0.0716) (0.0259) (0.0741)
Rainfall z-score 0.0426 0.243%* -0.0829* -0.0293 0.0831*
(0.0498) (0.0795) (0.0379) (0.0272) (0.0330)
Rainfall z-score? -0.0384 -0.00476 -0.0707** -0.0333* 0.00240
(0.0316) (0.0751) (0.0265) (0.0169) (0.0176)
Sex [1=female] 0.138%** -0.446%**  (.325%** 0.331%** -0.0848*
(0.0319) (0.0692) (0.0400) (0.0328) (0.0376)
Relationship to household head
[1=child] 0.224%** 0.334%** 0.245%** 0.477%** 0.233%**
(0.0284) (0.0383) (0.0425) (0.0405) (0.0506)
Age [12 years is baseline]
13 0.780%** 0.491%** 0.738%** 0.687%** 0.830%**
(0.0828) (0.134) (0.0921) (0.101) (0.105)
14 1.507 *#* 0.957%** 1.450%** 1.363%#* 1.497*#*
(0.0864) (0.149) (0.102) (0.0993) (0.106)
15 2.111%** 1.224%** 2.086%** 1.93]*#* 1.940%**
(0.100) (0.185) (0.130) (0.115) (0.128)
16 2.707%** 1.773%%* 2.650%** 2.433%** 2.510%**
(0.120) (0.230) (0.155) (0.142) (0.155)
Head's education [below primary is baseline]
Primary 0.952%** 1.267%** 1. 189+ 1.23] %% 1.012%#*
(0.0773) (0.110) (0.0736) (0.0806) (0.0913)
Secondary or higher 1.793%** 1.964*** 1.761%*** 1.766%*** 1.610%***
(0.109) (0.153) (0.0838) (0.107) (0.129)
Joint test
Climate variables 32.62%%* 12.25% 14.57** 15.52%* 36.82%**
R? 0.308 0.384 0.490 0.450 0.350
Weighted N 35,853,156 14,785,210 9,179,124 92,213,320 94,148,929
Number of provinces 169 157 109 339 254

Notes: Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province
and country-birth year levels. Robust standard errors in parentheses.

* p<0.05 ** p<0.01 *** p<0.001

S9



Table S5. Results from OLS regressions predicting years of schooling completed based on early life temperature
and precipitation anomalies, with climate-household head education interactions

Central
East and Westand  America
Southern  Central and South Southeast
Africa Africa Caribbean America Asia
Temperature z-score -0.398 0.0153 0.0668 0.123* -0.164
(0.217) (0.0992) (0.120) (0.0564) (0.131)
Temperature z-score? 0.448*** 0.135* 0.265%** -0.0659 -0.221%%*
(0.0908) (0.0527) (0.0704) (0.0354) (0.0750)
Rainfall z-score 0.0484 0.194 %% -0.117* -0.0305 0.0265
(0.0611) (0.0742) (0.0507) (0.0380) (0.0355)
Rainfall z-score? -0.0409 -0.0418 -0.106** -0.0545* -0.0346
(0.0376) (0.0890) (0.0329) (0.0213) (0.0187)
Climate-head's education interactions [less than primary is baseline]
Primary * Temperature z-score -0.0191 -0.223* -0.0672 -0.201%%*  .0.216*
(0.101) (0.101) (0.0722) (0.0527) (0.109)
Primary * Temperature z-score’ 0.0272 -0.220% -0.232%**  0.0316 0.219%%%*
(0.0917) (0.0901) (0.0565) (0.0607) (0.0653)
Secondary or higher * Temperature z-score 0.114 -0.407%%*%  _(0.223* S0.318%**%  _(.572%%*
(0.125) (0.110) (0.0948) (0.0634) (0.184)
Secondary or higher * Temperature z-score’>  _(.203 -0.269* -0.255%%* 0.0226 0.116
(0.126) (0.106) (0.0811) (0.0799) (0.0979)
Primary * Rainfall z-score -0.00465  0.165 0.102 -0.00211  0.151%**
(0.0689) (0.0992) (0.0660) (0.0592) (0.0426)
Primary * Rainfall z-score? -0.0176 0.0781 0.106** 0.0617 0.119%%%*
(0.0333) (0.110) (0.0374) (0.0337) (0.0314)
Secondary or higher * Rainfall z-score -0.0284 0.261* 0.0853 0.0127 0.195%*
(0.0967) (0.125) (0.0813) (0.0793) (0.0627)
Secondary or higher * Rainfall z-score’ 0.0775 0.144 0.0802 0.0894* 0.187*%%*
(0.0491) (0.139) (0.0503) (0.0353) (0.0321)
Sex [1=female] 0.139%** -0.444%*% (). 325%** 0.329%*%** -0.0872*
(0.0319) (0.0692) (0.0400) (0.0328) (0.0379)
Relationship to household head [1=child] 0.224%%** 0.344*** 0.254%%** 0.489%*** 0.257%%*
(0.0283) (0.0390) (0.0417) (0.0406) (0.0530)
Age [12 years is baseline]
13 0.776%** 0.492%** 0.742%%* 0.691%** 0.828***
(0.0824) (0.133) (0.0917) (0.0984) (0.103)
14 1.498%** 0.964%** 1.450%** 1.368%*** 1.487%**
(0.0858) (0.148) (0.102) (0.0965) (0.104)
15 2.107%%* 1.235%%* 2.088*** 1.933%** 1.932%*
(0.100) (0.182) (0.130) (0.113) (0.126)
16 2.702%** 1.778%** 2.660%** 2.438%** 2.4971%**
(0.120) (0.227) (0.154) (0.140) (0.156)

Head's education [below primary is baseline]
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Primary 0.950%*** 1.538%** 1.324%** 1.113%** 0.544***

(0.111) (0.135) (0.105) (0.108) (0.0667)
Secondary or higher 1.82]*#* 2.372%** 2.024%** 1.647%%* 0.934%**
(0.145) (0.168) (0.125) (0.146) (0.102)
Joint test:
Climate variables 25.36%**  27.01%%¥*% 2] 72%** 18.47%%* 20.86%**
Interactions 171.61%**  552]%** 23.23%* 56.44%** 43.28%**
R? 0.309 0.385 0.492 0.452 0.357
Weighted N 94,148,929 35,853,156 9,179,124 14,785,210 92,213,320
Number of provinces 169 157 109 339 254

Notes: Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province
and country-birth year levels. Robust standard errors in parentheses.
* p<0.05 ** p<0.01 *** p<0.001
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Figure S1. Predicted years of schooling among children aged 12 to 16 based on early life climate z-score excluding the
largest 10% of provinces by area, including cluster-robust 95% confidence intervals.

Note: Models also include controls for the child’s age, sex, relationship to household head, and household head education,
province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province and country-birth year
levels.
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Table S6. Results from OLS regressions predicting years of schooling completed based on early life temperature and
precipitation anomalies, excluding the largest 10% of provinces by area

Central

East and Westand  America

Southern  Central and South Southeast

Africa Africa Caribbean America Asia
Temperature z-score -0.393 -0.0678 -0.0176 0.0487 -0.354*

(0.222) (0.115) (0.109) (0.0384) (0.139)
Temperature z-score? 0.366%** 0.0517 0.136 -0.0613* -0.182*

(0.0814) (0.0583) (0.0716) (0.0262) (0.0713)
Rainfall z-score -0.00378 0.229* -0.0829* 0.0460 0.0925%%*

(0.0448) (0.0969) (0.0379) (0.0310) (0.0352)
Rainfall z-score? -0.0357 0.0174 -0.0707**  -0.0345* 0.0173

(0.0318) (0.0812) (0.0265) (0.0145) (0.0166)
Sex [1=female] 0.127%%* -0.446%**  (.325%** 0.262%%* -0.0838*

(0.0342)  (0.0707)  (0.0400)  (0.0387)  (0.0398)

Relationship to household head [1=child]  0.210%*** 0.334%** 0.245%** 0.459%** 0.250%%**
(0.0248) (0.0391) (0.0425) (0.0381) (0.0513)

Age [12 years is baseline]

13 0.772%%%  (.498%*%  (738%k*  (.725%kx  ().804%%
(0.0883)  (0.143) (0.0921)  (0.0592)  (0.0940)
14 1.503%%%  0.970%*% 1 450%%%  [47]%x ] 450%%*
(0.0911)  (0.154) (0.102) (0.0709)  (0.0958)
15 2.130%%%  1245%% 2 086%F*  2.075%k ] 893k
(0.107) (0.193) (0.130) (0.0809)  (0.117)
16 D718%H% ] 783%EE D 650RRR  D572%EE D A5k

(0.129) (0.240) (0.155) (0.100) (0.141)
Household head education [below primary is baseline]

Primary 0.825%** 1.254%** 1.189%** 1.194%%* 1.010%**
(0.0538) (0.110) (0.0736) (0.0521) (0.0945)
Secondary or higher 1.625%** 1.946%** 1.761%%* 1.700%** 1.590%**
(0.0898) (0.155) (0.0838) (0.0898) (0.135)
Joint test
Climate variables 20.47%%* 7.76 14.57%* 19.02%**  26.96%**
R? 0.324 0.394 0.490 0.434 0.353
Weighted N 24,293,593 14,137,650 9,179,124 38,518,754 82,726,693
Number of provinces 159 152 109 306 246

Notes: Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province and
country-birth year levels. Robust standard errors in parentheses.
* p<0.05 ** p<0.01 *** p<0.001
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Figure S2. Predicted years of schooling among children aged 12 to 16 based on early life climate z-score excluding
children not located in their province of birth at the time of the census, including cluster-robust 95% confidence

intervals.

Note: Models also include controls for the child’s age, sex, relationship to household head, and household head education,
province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province and country-birth year
levels.
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Table S7. Results from OLS regressions predicting years of schooling completed based on early life temperature and
precipitation anomalies, excluding children not located in their province of birth at the time of the census

Central
East and Westand  America
Southern  Central and South Southeast
Africa Africa Caribbean America Asia
Temperature z-score -0.428 -0.0779 -0.00467 0.0311 -0.316*
(0.231) (0.110) (0.114) (0.0468) (0.138)
Temperature z-score? 0.469%** 0.0269 0.139 -0.0699**  -0.201**
(0.0838) (0.0566) (0.0744) (0.0266) (0.0733)
Rainfall z-score 0.0546 0.230** -0.0812* -0.0332 0.0887**
(0.0534) (0.0833) (0.0389) (0.0280) (0.0342)
Rainfall z-score? -0.0428 -0.0129 -0.0742**  -0.0349* 0.00307
(0.0325) (0.0806) (0.0280) (0.0172) (0.0173)
Sex [1=female] 0.151%** -0.435%**  (.335%** 0.348%** -0.0791*
(0.0329) (0.0690) (0.0410) (0.0333) (0.0370)
Relationship to household head [1=child]  0.229*** 0.268*** 0.210%** 0.433%%* 0.205%**
(0.0304) (0.0379) (0.0426) (0.0422) (0.0479)
Age [12 years is baseline]
13 0.775%** 0.485%** 0.739%** 0.685%** 0.834%**
(0.0837) (0.139) (0.0931) (0.0991) (0.105)
14 1.496%*** 0.944*** 1.45]%%* 1.360%** 1.489%*#*
(0.0875) (0.156) (0.104) (0.0988) (0.106)
15 2.099%** 1.206%** 2.081%** 1.924*#* 1.938*#*
(0.102) (0.193) (0.135) (0.117) (0.129)
16 2.685%** 1.732%%* 2.644%** 2.427%** 2.507%**
(0.124) (0.242) (0.161) (0.145) (0.156)
Household head education [below primary is baseline]
Primary 0.897*** 1.179%** 1.193%#* 1.235%#* 1.012%#*
(0.0848) (0.105) (0.0749) (0.0877) (0.0924)
Secondary or higher 1.694%** 1.843%** 1.776%** 1.780%** 1.63 1%
(0.121) (0.149) (0.0859) (0.119) (0.136)
Joint test
Climate variables 34.63%** 10.30* 13.15% 15.60** 37.21%%*
R? 0.306 0.393 0.493 0.456 0.349
Weighted N 31,244,612 12,546,370 8,214,858 82,061,127 87,688,494
Number of provinces 169 157 109 339 254

Notes: Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province
and country-birth year levels. Robust standard errors in parentheses.

* p<0.05 ** p<0.01 *** p<0.001
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Figure S3. Predicted years of schooling among children aged 12 to 16 based on early life climate z-score and mother’s

educational attainment, including cluster-robust 95% confidence intervals.
Note: Models also include controls for the child’s age, sex, and relationship to household head, province fixed-effects, country-
specific linear time trends, and two-way clustering at the birth province and country-birth year levels.
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Table S8. Results from OLS regressions predicting years of schooling completed based on early life temperature
and precipitation anomalies, with climate-mother’s education interactions

Central
East and West and America
Southern  Central and South Southeast
Africa Africa Caribbean = America Asia
Temperature z-score -0.415 0.105 0.0811 0.124* -0.156
(0.226) (0.0980) (0.115) (0.0627) (0.133)
Temperature z-score? 0.453%%* 0.151%* 0.284*%** -0.0774 -0.200%*
(0.0860) (0.0556) (0.0724) (0.0401) (0.0766)
Rainfall z-score 0.0509 0.164 -0.105%* -0.0282 0.0332
(0.0555) (0.0913) (0.0499) (0.0415) (0.0343)
Rainfall z-score? -0.0508 -0.0613 -0.103%%* -0.0611**  -0.0278
(0.0361) (0.0960) (0.0324) (0.0230) (0.0185)
Mother's education interactions [less than primary is baseline]
Primary * Temperature z-score -0.0118 -0.191 -0.0567 -0.225%**%  .(0.278*
(0.129) (0.120) (0.0759) (0.0623) (0.123)
Primary * Temperature z-score’ 0.0501 S0.221%  -0.244%%%  0.0442 0.309%**
(0.110) (0.100) (0.0646) (0.0730) (0.0786)
Secondary or higher * Temperature z-score 0.109 -0.475**  -0.178 -0.421%%% (0. 741%**
(0.138) (0.168) (0.100) (0.0864) (0.197)
Secondary or higher * Temperature z-score?>  _().290* -0.122 -0.242%%* 0.109 0.184
(0.141) (0.141) (0.0857) (0.107) (0.116)
Primary * Rainfall z-score -0.000463  0.324%* 0.102 -0.0129 0.179%**
(0.0802) (0.143) (0.0709) (0.0695) (0.0515)
Primary * Rainfall z-score? -0.00338  0.176 0.0952* 0.0751 0.158%%%*
(0.0364) (0.163) (0.0398) (0.0387) (0.0278)
Secondary or higher * Rainfall z-score -0.105 0.329 0.0584 0.0274 0.248%*
(0.101) (0.204) (0.0920) (0.106) (0.102)
Secondary or higher * Rainfall z-score? 0.0181 0.174 0.104 0.108%* 0.22%%%
(0.0606) (0.234) (0.0578) (0.0491) (0.0482)
Sex [1=female] 0.174%** -0.284%**  (.405%** 0.387%** -0.0539
(0.0291) (0.0599) (0.0399) (0.0338) (0.0325)
Relationship to household head [1=child] 0.197%%* 0.185%**  (.101*** 0.131%%* 0.0232
(0.0164) (0.0323) (0.0202) (0.0172) (0.0277)
Age [12 years is baseline]
13 0.774%%* 0.512%%*  (.763*** 0.698*** 0.838***
(0.0824) (0.137) (0.0855) (0.0950) (0.0999)
14 1.498%** 0.974%%*  1.504*** 1.392%* L5117
(0.0863) (0.148) (0.0978) (0.0948) (0.100)
15 2.146%%* L.312%** D 178%** 1.985%** 1.977%**
(0.102) (0.190) (0.124) (0.114) (0.121)
16 2.790%** LO11*** 2 789%** 2.535%%* 2.550%**
(0.122) (0.242) (0.149) (0.141) (0.151)
Mother's education [below primary is baseline]
Primary 1.152%%* L.735%**  1.561%** 1.275%** 0.488***
(0.124) (0.188) (0.118) (0.135) (0.0702)
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Secondary or higher 2.232%%% 2. 505%**  2.286%** 1.834%** 0.840***

(0.179) (0.237) (0.141) (0.187) (0.140)
Joint test:
Climate variables 33.23%** 17.21%* 21.87%%* 21.80%** 23 10%**
Interactions 62.09***  31.66*** 1545 44.76%** 119.19%**
R2 0.326 0.392 0.507 0.473 0.359
Weighted N 25,042,003 9,819,970 7,199,984 79,168,228 81,854,248
Number of provinces 169 157 109 339 254

Notes: Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province
and country-birth year levels. Robust standard errors in parentheses.
* p<0.05 ** p<0.01 *** p<0.001
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Figure S4. Predicted years of schooling among children aged 12 to 16 based on early life climate z-score, with
climate-urban/rural status interactions, including cluster-robust 95% confidence intervals.

Notes: Models also include controls for the child’s age, sex, relationship to household head, and household head education,
province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province and country-birth year
levels. In addition, urban/rural status is measured at the time of the census, not at the time of birth.
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Table S9. Results from OLS regressions predicting years of schooling completed based on early life temperature and
precipitation anomalies, with climate-urban/rural status interactions

Central
East and Westand  America
Southern  Central and South Southeast
Africa Africa Caribbean America Asia
Temperature z-score 0.362 0.332 0.525%* 0.530%** 0.0584
(0.251) (0.186) (0.201) (0.146) (0.159)
Temperature z-score? -0.0596 0.610%** 0.417%%* -0.00382 -0.335%**
(0.171) (0.131) (0.108) (0.103) (0.0870)
Rainfall z-score 0.0490 -0.285 0.166 0.0109 -0.0746
(0.0909) (0.261) (0.136) (0.137) (0.0673)
Rainfall z-score? -0.00255 -0.281 -0.159* -0.152 -0.136%**
(0.0549) (0.231) (0.0678) (0.0904) (0.0376)
Climate-urban interactions [rural is baseline]
Urban * Temperature z-score -0.0324 -0.368%*  -0.334%*k* 0 289%**  _(.204%*
(0.105) (0.116) (0.100) (0.0738) (0.0927)
Urban * Temperature z-score’ 0.0370 -0.278***  _0.185%*  -0.0405 0.125%*
(0.0686) (0.0788) (0.0625) (0.0589) (0.0482)
Urban * Rainfall z-score 0.0507 0.352* -0.144 -0.0301 0.132%
(0.0674) (0.143) (0.0875) (0.0705) (0.0408)
Urban * Rainfall z-score’ -0.0228 0.221 0.0761 0.0737 0.118%x%*
(0.0393) (0.131) (0.0400) (0.0495) (0.0273)
Sex [1=female] 0.150%** -0.373%*% - (,334%** 0.334%%* -0.0837*
(0.0380) (0.0716) (0.0515) (0.0327) (0.0381)
Relationship to household head [1=child] 0.229%%** 0.314%** 0.236%** 0.498*** 0.228*%**
(0.0330) (0.0408) (0.0511) (0.0443) (0.0491)
Age [12 years is baseline]
13 0.765%** 0.528*** 0.744%** 0.673%%* 0.824*%**
(0.0703) (0.129) (0.120) (0.108) (0.103)
14 1.462%%* 1.062%** 1.474%%* 1.342%%* 1.474%%*
(0.0790) (0.143) (0.150) (0.108) (0.105)
15 1.987%** 1.404%** 2.075%** 1.896%** 1.920%**
(0.0953) (0.190) (0.198) (0.123) (0.129)
16 2.562%** 1.972%%* 2.634%** 2.399%*%** 2.465%%*
(0.115) (0.247) (0.244) (0.153) (0.158)
Household head education [below primary is baseline]
Primary 0.845%** 1.039%** 0.962%** 0.951%** 0.905%**
(0.0890) (0.0849) (0.0463) (0.0576) (0.0779)
Secondary or higher 1521 1.562%** 1.434%** 1.450%** 1.427%%**
(0.124) (0.123) (0.0607) (0.0840) (0.113)
Urban 0.801%** 1.544%%* 0.948%** 1.094*** 0.121*
(0.0916) (0.143) (0.162) (0.113) (0.0617)
Joint test
Climate variables 2.97 29.04%** 27.45%%* 16.20** 48.59%**
Interactions 1.58 15.46%* 25.20%** 18.85%** 101.31%**
R? 0.310 0.415 0.503 0.497 0.361
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Weighted N 26,195,046 10,535,980 6,428,794 79,740,868 87,688,494

Number of provinces 148 157 105 339 251
Notes: Models only include children living in their birthplace province at the time of the census. Models include province fixed-
effects, country-specific linear time trends, and two-way clustering at the birth province and country-birth year levels. Robust
standard errors in parentheses.
* p<0.05 ** p<0.01 *** p<0.001
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Figure SS. Predicted years of schooling among children aged 12 to 16 based on early life climate z-score,
with climate-head works in agriculture/forestry/fisheries interactions, including cluster-robust 95%
confidence intervals.

Notes: Models also include controls for the child’s age, sex, relationship to household head, and household head education,
province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province and country-birth year
levels. In addition, household head occupation is measured at the time of the census, not the time of birth.
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Table S10. Results from OLS regressions predicting years of schooling completed based on early life temperature and

precipitation anomalies, with climate-household head works in agriculture/forestry/fisheries interactions

Central
East and West and America
Southern  Central and South Southeast
Africa Africa Caribbean America Asia
Temperature z-score 0.0259 -0.489* -0.0401 -0.0271 -0.392*
(0.185) (0.230) (0.0921) (0.0600) (0.160)
Temperature z-score? -0.0234 0.237 0.0796 -0.0858* -0.153
(0.0795) (0.175) (0.0707) (0.0363) (0.0846)
Rainfall z-score 0.146%** 0.111 -0.0558 -0.0527* 0.177%**
(0.0411) (0.271) (0.0387) (0.0268) (0.0345)
Rainfall z-score? 0.0188 0.0505 -0.0285 -0.00773 0.0565*
(0.0277) (0.174) (0.0224) (0.0178) (0.0231)
Climate-head agriculture interactions [head does not work in agriculture/forestry/fisheries is baseline]
Head works in agriculture* Temperature z-score 0.118 0.420%%+ 0.0547 0,200+ 0.168*
(0.0650) (0.0806) (0.0758) (0.0679) (0.0819)
Head works in agriculture * Temperature z-score?
-0.0478 0.0813 0.266%** -0.0256 -0.0657
(0.0423) (0.0906) (0.0673) (0.0627) (0.0395)
Head works in agriculture* Rainfall z-score -0.0585 -0.375%* -0.0851 0.000435 -0.160%**
(0.0391) (0.140) (0.0714) (0.0697) (0.0317)
Head works in agriculture * Rainfall z-score? -0.0140 -0.361%** -0.0972* -0.0873 -0.0946%**
(0.0248) (0.0942) (0.0449) (0.0515) (0.0237)
Sex [1=female] 0.161%** -0.328*** 0.400%** 0.347%** -0.0821*
(0.0365) (0.0855) (0.0406) (0.0340) (0.0381)
Relationship to household head [1=child] 0.222%%** 0.379%** 0.232%%** 0.536%** 0.265%**
(0.0365) (0.0447) (0.0484) (0.0471) (0.0458)
Age [12 years is baseline]
13 0.857%** 0.560** 0.803%** 0.661%** 0.832%**
(0.0716) (0.171) (0.0864) (0.105) (0.106)
14 1.607*** 1.144%%* 1.540%** 1.332%%* 1.479%+*
(0.0931) (0.195) (0.100) (0.102) (0.108)
15 2.157%** 1.566%+* 2.236%** 1.890*** 1.929%#*
(0.101) (0.257) (0.122) (0.118) (0.130)
16 2.7758%** 2.109%** 2.790%** 2.396%** 2.481%**
(0.116) (0.332) (0.159) (0.152) (0.159)
Household head education [below primary is baseline]
Primary 0.844%** 1.070%** 1.015%** 1.012%#* 0.906%**
(0.0546) (0.129) (0.0566) (0.0684) (0.0840)
Secondary or higher L5517 1.493%** 1.617*** 1.526%** 1.410%**
(0.0803) (0.154) (0.0769) (0.0952) (0.127)
Head works in agriculture/forestry/fisheries -0.403%**  _] 159%** -0.798%**  -0.898***  -0.196**
(0.0450) (0.1000) (0.0933) (0.101) (0.0633)

Joint tests:
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Climate variables 15.02%* 9.19 10.51%* 23.43%%* 47.22%%*

Interactions 20.23%** 34.22%%* 15.85%%* 28.86%** 94.53%**
R? 0.317 0.407 0.423 0.489 0.359
Weighted N 15,954,929 7,203,310 6,386,194 76,448,603 87,688,494
Number of provinces 161 118 86 339 251

Notes: Models only include children living in their birthplace province at the time of the census. Models include province fixed-
effects, country-specific linear time trends, and two-way clustering at the birth province and country-birth year levels. Robust

standard errors in parentheses.
* p<0.05 ** p<0.01 *** p<0.001

S24



East and Southern Africa West and Central Africa

~ = ~ - ~
[ w0 ©
—
© A ol [ w
] pen—
-t <t <t -
<
© o™~ o o
2 4 0 1 2 2 414 0 1 2 2 14 0 1 2 2 14 0 1 2
U’ - - -
% Central America and the Caribbean South America
o ~ ~ ~
-
O
() © - © ©
L
5 ——
()] w wn w +
— “
o = e
= - - -t 4 =t <t 4
-8 ™ - ™ - ™ - ™ -
o -2 - 1 -2 -1 0 1 2 -2 -1 0 1 2 -2 -1 0 1 2
©
o
a Southeast Asia
™ ~ === Temperature
“7 = Rainfall
o 4 #
<
o
2 4 0 1 2 2 4 0 1 2

Early life z-score

Figure S6. Predicted years of schooling among children aged 12 to 16 based on early life climate z-score with
clustering at the country-survey year level, including cluster-robust 95% confidence intervals.

Note: Models also include controls for the child’s age, sex, relationship to household head, and household head education,
province fixed-effects, and country-specific linear time trends.
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Table S11. Results from OLS regressions predicting years of schooling completed based on early life
temperature and precipitation anomalies, including clustering at the country-survey year level.

Central
East and Westand  America
Southern  Central and South Southeast
Africa Africa Caribbean America Asia
Temperature z-score -0.397 -0.0871 -0.0176 0.0363 -0.318
(0.293) (0.0937) (0.130) (0.0546) (0.191)
Temperature z-score? 0.440%* 0.0458 0.136 -0.0685* -0.205
(0.122) (0.0606) (0.0910) (0.0262) (0.0930)
Rainfall z-score 0.0426 0.243** -0.0829 -0.0293 0.0831*
(0.0419) (0.0603) (0.0508) (0.0229) (0.0350)
Rainfall z-score? -0.0384 -0.00476 -0.0707* -0.0333**  0.00240
(0.0425) (0.0965) (0.0293) (0.00941)  (0.0232)
Sex [1=female] 0.138* -0.446** 0.325%** 0.331%** -0.0848
(0.0510) (0.119) (0.0641) (0.0549) (0.0497)
Relationship to household head [1=child] 0.224%%** 0.334%%* 0.245%%* 0.477%%* 0.2337%%*
(0.0452) (0.0463) (0.0647) (0.0460) (0.0541)
Age [12 years is baseline]
13 0.780%** 0.491%** 0.738%** 0.687%** 0.830%**
(0.0533) (0.0499) (0.0709) (0.0402) (0.0851)
14 1.50] *** 0.957%** 1.450%+* 1.363%#* 1.497*+*
(0.0770) (0.158) (0.118) (0.0948) (0.0822)
15 2.111%** 1.224%%* 2.086%** 1.93]*#* 1.940%***
(0.0975) (0.231) (0.167) (0.141) (0.122)
16 2.707%** 1.773%%* 2.650%** 2.433%** 2.510%**
(0.121) (0.297) (0.191) (0.190) (0.149)
Head's education [below primary is baseline]
Primary 0.952%** 1.267%%* 1. 189+ 1.23] %% 1.012%#*
(0.0454) (0.125) (0.0989) (0.102) (0.124)
Secondary or higher 1.793%** 1.964*** 1.761%*** 1.766%*** 1.610%***
(0.0711) (0.185) (0.107) (0.114) (0.175)
Joint test
Climate variables 3.57* 7.60%** 2.80 6.86%** 10.44**
R? 0.308 0.384 0.490 0.450 0.350
Weighted N 35,853,156 14,785,210 9,179,124 92,213,320 94,148,929
Number of provinces 169 157 109 339 254

Note: Models include province fixed-effects, country-specific linear time trends, as well as clustering at the

country-survey year level.
* p<0.05 ** p<0.01 *** p<0.001
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Table S12. Estimated effective number of clusters for each region

Number of Estimated effective
Region clusters number of clusters
East and Southern Africa 169 108.5
West and Central Africa 157 68.5
South America 339 122.6
Central America and the Caribbean 109 75.3
Southeast Asia 254 113.6
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Table S13. K-fold cross-validation experiment using five folds for

all regions combined

Mean Number of

absolute observations

Model including all regions error within each fold
estl 2.0817 1,893,072
est2 2.0847 1,893,186
est3 2.0813 1,893,088
est4 2.0817 1,893,487
estS 2.0810 1,892,811
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Figure S7. Predicted years of schooling among children aged 12 to 16 based on early life temperature z-score broken
up by three life periods, including cluster-robust 95% confidence intervals.

Note: Models also include controls for the child’s age, sex, relationship to household head, and household head education,
province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province and country-birth year

levels.
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Figure S8. Predicted years of schooling among children aged 12 to 16 based on early life rainfall z-score broken up by
three life periods, including cluster-robust 95% confidence intervals.
Notes: Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province
and country-birth year levels. Robust standard errors in parentheses.

* p<0.05 ** p<0.01 *+* p<0.001
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Table S14. Results from OLS regressions predicting years of schooling completed based on early life temperature and
precipitation anomalies, including three life periods

Central
East and Westand  America
Southern  Central and South Southeast
Africa Africa Caribbean America Asia
Temperature z-score, ages -1 and 0 -0.128 -0.0444 0.152* -0.0229 -0.0983
(0.104) (0.0597) (0.0685) (0.0378) (0.0943)
Temperature z-score?, ages -1 and 0 0.131%* -0.0785 -0.111%* -0.0467**  -0.0696
(0.0434) (0.0411) (0.0394) (0.0179) (0.0431)
Temperature z-score, ages 1 and 2 -0.253* -0.0791 0.0744 0.113%* 0.0117
(0.113) (0.0690) (0.0556) (0.0358) (0.0562)
Temperature z-score?, ages 1 and 2 0.175%** -0.00920 0.0217 -0.0365* -0.0736*
(0.0463) (0.0309) (0.0396) (0.0160) (0.0315)
Temperature z-score, ages 3 to 5 -0.0373 0.0522 -0.137** -0.0123 -0.134*
(0.115) (0.0739) (0.0484) (0.0385) (0.0526)
Temperature z-score?, ages 3 to 5 0.140* 0.0731** 0.0986* 0.0118 -0.0270
(0.0590) (0.0263) (0.0401) (0.0240) (0.0322)
Rainfall z-score, ages -1 and 0 0.0250 0.0611 -0.0690* 0.0143 0.0226
(0.0465) (0.0337) (0.0275) (0.0195) (0.0227)
Rainfall z-score?, ages -1 and 0 0.0255 0.00543 -0.0157 0.00296 0.0295*
(0.0223) (0.0297) (0.0159) (0.0160) (0.0135)
Rainfall z-score, ages 1 and 2 0.0251 0.00743 0.0333 0.0117 0.0193
(0.0435) (0.0817) (0.0387) (0.0205) (0.0239)
Rainfall z-score?, ages 1 and 2 0.0593** -0.0149 -0.0393 0.0140 0.0104
(0.0203) (0.0485) (0.0228) (0.0170) (0.0145)
Rainfall z-score, ages 3 to 5 0.0345 0.135 0.0647* -0.0729* 0.0896**
(0.0349) (0.0783) (0.0324) (0.0297) (0.0316)
Rainfall z-score?, ages -3 to 5 -0.0178 -0.0137 -0.00521 -0.00529 -0.0122
(0.0179) (0.0376) (0.0235) (0.0179) (0.0159)
Sex [1=female] 0.138*** -0.445%*%  (.326%** 0.331%** -0.0842*
(0.0319) (0.0691) (0.0400) (0.0328) (0.0375)
Relationship to household head [1=child] 0.224%%** 0.327%%* 0.245%** 0.475%%* 0.233%%*
(0.0284) (0.0374) (0.0429) (0.0402) (0.0512)
Age [12 years is baseline]
13 0.803%** 0.448** 0.724%** 0.687*** 0.790%***
(0.0795) (0.154) (0.0814) (0.0888) (0.0921)
14 1.505%** 0.876%** 1.414%%* 1.350%** 1.495%+*
(0.0982) (0.168) (0.0885) (0.0834) (0.0917)
15 2.111%** 1.103*** 2 15]%** 1.891%** 1.920%**
(0.117) (0.193) (0.106) (0.0931) (0.142)
16 2.693%** 1.602%** 2 73]%*** 2.434%%%* 2.561%**
(0.132) (0.233) (0.131) (0.120) (0.168)
Head's education [below primary is baseline]
Primary 0.952%** 1.265%** 1.187%** 1.232%** 1.011%***
(0.0774) (0.110) (0.0736) (0.0799) (0.0914)
Secondary or higher 1.793%** 1.969%** 1.758%** 1.768%*** 1.609%**
(0.110) (0.150) (0.0836) (0.106) (0.129)
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Joint test

Climate variables 56.70%*%  36.40%**  63.40%** 113.99%%* 73 50%**
R? 0.308 0.385 0.493 0.452 0.351
Weighted N 35,853,156 14,785,210 9,179,124 92,213,320 94,148,929
Number of provinces 169 157 109 339 254

Notes: Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province
and country-birth year levels. Robust standard errors in parentheses.
* p<0.05 ** p<0.01 *** p<0.001
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Figure S9. Predicted years of schooling among individuals aged 17 to 20 based on early life climate z-score and
household head’s educational attainment, including cluster-robust 95% confidence intervals.

Note: Models also include controls for the individual’s age, sex, and relationship to household head, province fixed-effects,
country-specific linear time trends, and two-way clustering at the birth province and country-birth year levels.
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Table S15. Results from OLS regressions predicting years of schooling completed based on early life
temperature and precipitation anomalies for individuals aged 17 to 20 years.

Central
East and Westand  America
Southern Central and South Southeast
Africa Africa Caribbean  America Asia
Temperature z-score -0.548** -0.011 0.318* 0.107 0.235
(0.211) (0.124) (0.144) (0.080) (0.258)
Temperature z-score? 0.958*%** -0.088 -0.060 -0.058 -0.024
(0.154) (0.096) (0.053) (0.043) (0.100)
Rainfall z-score -0.022 0.226* 0.032 0.034 -0.012
(0.077) (0.095) (0.085) (0.041) (0.040)
Rainfall z-score? 0.0367 0.028 -0.015 -0.041 -0.054**
(0.050) (0.061) (0.042) (0.029) (0.017)
Climate-head's education interactions [less than primary is baseline]
Primary * Temperature z-score -0.00640  -0.183 -0.464%* -0.275%**  _0.180
(0.108) (0.170) (0.151) (0.0697) (0.111)
Primary * Temperature z-score’ -0.293* -0.00879 0.0455 0.0435 0.144
(0.145) (0.124) (0.146) (0.0552) (0.0751)
Secondary or higher * Temperature z-score  ().122 -0.350 -0.488* -0.295% -0.240
(0.214) (0.229) (0.193) (0.121) (0.284)
Secondary or higher * Temperature z-score>  -(.479 -0.370* -0.175 0.0263 0.132
(0.247) (0.187) (0.193) (0.0839) (0.171)
Primary * Rainfall z-score -0.0009 0.0544 0.00721 -0.104 0.0209
(0.0687) (0.103) (0.113) (0.0649) (0.0661)
Primary * Rainfall z-score’ 0.0245 -0.0393 0.0681 0.0769 0.0592%*
(0.0428) (0.0745) (0.0614) (0.0474) (0.0285)
Secondary or higher * Rainfall z-score 0.0138 0.359% -0.164 0.0259 0.144
(0.124) (0.159) (0.143) (0.0695) (0.114)
Secondary or higher * Rainfall z-score’ 0.0671 0.142 0.122 0.0168 0.143*
(0.0746) (0.125) (0.0717) (0.0552) (0.0593)
Sex [1=female] -0.374*** -0.934***  (0.417*** 0.498%** -0.614***
(0.0674) (0.0791) (0.0782) (0.0595) (0.0872)
Relationship to household head [1=child] 0.982%** 1.005%** 1.029%** 1.378%** 1.177%**

(0.0613) (0.0728) (0.0660) (0.0638) (0.0992)
Age [17 years is baseline]

18 0.267** 0.0357 0.389%*%  (.305%#*  (.359%kx
(0.0869)  (0.0478)  (0.0675) (0.0733)  (0.0874)

19 0.653%*%  0.369%**  0.769%%*  (.767¥*  (.730%**
(0.0766)  (0.0929)  (0.0851) (0.0696)  (0.0997)

20 0.515%%*  .0.0407 0.904%*%  (.046***  (.578%**
(0.0960)  (0.118) (0.108) (0.0833)  (0.102)

Head's education [below primary is baseline]
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Primary 1.947%** 2.369%** 1.864%*** 1.813%** 1.829%**
(0.151) (0.143) (0.146) (0.148) (0.142)
Secondary or higher 3.655%** 4.049%** 3.282%** 3.104%** 3.463%**
(0.256) (0.193) (0.156) (0.195) (0.277)
Joint test:
Climate variables 64.71%*%* 13.05% 6.30 24.53%** 34.02%**
Interactions 9.44 189.03***  46.16%** 22.77%* 42 .46%**
r2 0.288 0.463 0.437 0.415 0.365
Weighted N 24,468,012 10,909,040 6,541,547 67,383,686 69,074,460
Number of provinces 169 157 109 339 254

Notes: Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province

and country-birth year levels. Robust standard errors in parentheses.
* p<0.05 ** p<0.01 *** p<0.001
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Figure S10. Predicted years of schooling among children aged 12 to 16 based on temperature anomalies during ages -1
to 5, ages 6 to 10, and ages 11 to current age, including cluster-robust 95% confidence intervals.

Note: Models also include controls for the individual’s age, sex, and relationship to household head, province fixed-effects,

country-specific linear time trends, and two-way clustering at the birth province and country-birth year levels.
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Figure S11. Predicted years of schooling among children aged 12 to 16 based on rainfall anomalies during ages -1 to
5, ages 6 to 10, and ages 11 to current age, including cluster-robust 95% confidence intervals.
Note: Models also include controls for the individual’s age, sex, and relationship to household head, province fixed-effects,
country-specific linear time trends, and two-way clustering at the birth province and country-birth year levels.
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Table S16. Results from OLS regressions predicting years of schooling completed based on
temperature and precipitation anomalies during ages -1 to 5, ages 6 to 10, and ages 11 to current age

Central
East and Westand  America
Southern  Central and South Southeast
Africa Africa Caribbean America Asia
Temperature z-score, ages -1 to 5 -0.489%* 0.118 0.0996 0.0312 -0.382%%*
(0.159) (0.112) (0.109) (0.0455) (0.133)
Temperature z-score?, ages -1 to 5 0.448*** 0.138%** 0.159* -0.0363 -0.267%**
(0.0679) (0.0517) (0.0679) (0.0287) (0.0624)
Rainfall z-score, ages -1 to 5 0.0451 0.0825 -0.0828**  -0.0345 0.0607
(0.0395) (0.0708) (0.0302) (0.0257) (0.0345)
Rainfall z-score?, ages -1 to 5 -0.0180 -0.113 -0.0585**  -0.0295 0.000986
(0.0320) (0.0599) (0.0225) (0.0151) (0.0162)
Temperature z-score, ages 6 to 10 0.376%** 0.120 -0.274%* -0.00914 -0.0377
(0.112) (0.122) (0.106) (0.0416) (0.0775)
Temperature z-score?, ages 6 to 10 -0.0420 0.184%** 0.0670 0.0389 -0.178%**
(0.0493) (0.0481) (0.0344) (0.0204) (0.0516)
Rainfall z-score, ages 6 to 10 -0.0717 -0.212%* -0.00264 -0.0234 -0.0480
(0.0399) (0.0682) (0.0389) (0.0296) (0.0319)
Rainfall z-score?, ages 6 to 10 -0.0350 -0.0256 -0.0232 -0.0180 -0.0274
(0.0218) (0.0356) (0.0220) (0.0343) (0.0182)
Temperature z-score, ages 11 to current age -0.0599 0.220 -0.295%* 0.143* -0.0126
(0.127) (0.124) (0.121) (0.0560) (0.0532)
Temperature z-score?, ages 11 to current age  -0.0952 0.0227 0.0194 0.0392 0.0466
(0.0620) (0.0489) (0.0436) (0.0386) (0.0440)
Rainfall z-score, ages 11 to current age -0.128***  (.195%* 0.0838* 0.0223 -0.0268
(0.0365) (0.0689) (0.0339) (0.0282) (0.0262)
Rainfall z-score?, ages 11 to current age 0.0620** 0.0188 -0.0745* -0.00805 0.0297
(0.0235) (0.0440) (0.0323) (0.0139) (0.0222)
Sex [1=female] 0.138%** -0.446***  (0.326%** 0.331%** -0.0846*
(0.0319) (0.0692) (0.0400) (0.0329) (0.0376)
Relationship to household head [1=child] 0.220%*** 0.323%%* 0.243%%* 0.476%** 0.232%%*

(0.0281) (0.0378) (0.0425) (0.0403) (0.0513)
Age [12 years is baseline]

13 0.743%%%  0.448%*%  (.801%**  (.684%**  (.805%**
(0.0694)  (0.116) (0.0725)  (0.0876)  (0.0847)
14 1.488%%%  (.835%*% [ 53]wkx [ 335wk | 4G7Ex
(0.0774)  (0.119) (0.0762)  (0.0890)  (0.0931)
15 2.073%%  1.123%%  2]90%kx [ gQ]EEE | 95k
(0.0764)  (0.169) (0.102) (0.107) (0.111)
16 2.672%%  1.662%%%  2793%kx D AQTEEE D 53]k

(0.0937) (0.206) (0.132) (0.131) (0.143)
Head's education [below primary is baseline]
Primary 0.955%** 1.267%%* 1.189%** 1.227%%* 1.013%**
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(0.0773) (0.109) (0.0729) (0.0798) (0.0912)

Secondary or higher 1.795%+* 1.972%%* 1.757%%* 1.765%+* 1.613%+*

(0.110) (0.151) (0.0839) (0.105) (0.128)
Joint test:

Climate variables 214.70%%*  143.89%** 59 2p%** 886.94%** 1277 .44%%*
R 0.312 0.387 0.493 0.451 0.352
Weighted N 35,853,156 14,785,210 9,179,124 92,213,320 94,148,929
Number of provinces 169 157 109 339 254
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Figure S12. Predicted years of schooling among children aged 12 to 16 in Central America and the Caribbean based
on early life rainfall z-score and whether the country is hurricane prone, including cluster-robust 95% confidence
intervals.

Notes: Hurricane-prone countries (Dominican Republic, Haiti, Jamaica, Nicaragua, and Trinidad and Tobago) are those that have
experienced a minimum of five hurricane landfalls according to the NOAA hurricane tracking site
(https://coast.noaa.gov/hurricanes/). Non-hurricane-prone countries include Costa Rica, El Salvador, and Panama.

Models also include controls for the individual’s age, sex, and relationship to household head, province fixed-effects, country-
specific linear time trends, and two-way clustering at the birth province and country-birth year levels.
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Table S17. Results from OLS regressions predicting years of schooling completed based on early life
temperature and precipitation anomalies for children aged 12 to 16 in Central America and the Caribbean based on
early life climate z-score and whether the country is hurricane prone

Hurricane-prone

Non-hurricane-prone

countries countries
Temperature z-score 0.882%* -0.169*
(0.311) (0.0672)
Temperature z-score? 0.0989 -0.00300
(0.193) (0.04406)
Rainfall z-score -0.123* -0.0261
(0.0541) (0.0461)
Rainfall z-score? -0.142%** -0.0187
(0.0338) (0.0230)
Sex [1=female] 0.382%%** 0.242%%*
(0.0603) (0.0211)
Relationship to household head [1=child] 0.179%** 0.374%**
(0.0524) (0.0695)
Age [12 years is baseline]
13 0.733%%* 0.794%%*
(0.120) (0.0621)
14 1.519%** 1.475%**
(0.132) (0.0699)
15 2.197*** 2.073%%*
(0.150) (0.0988)
16 2.882%*%* 2.607***
(0.168) (0.118)
Head's education [below primary is baseline]
Primary 1.23] %% 1.104%**
(0.107) (0.0888)
Secondary or higher 1.833 4 1.637%%*
(0.113) (0.111)
Joint test
Climate variables 50.80%** 49.50%**
R? 0.542 0.325
Weighted N 5,605,114 3,574,010
Number of provinces 81 28

Notes: Hurricane-prone countries (Dominican Republic, Haiti, Jamaica, Nicaragua, and Trinidad and
Tobago) are those that have experienced a minimum of five hurricane landfalls according to the NOAA
hurricane tracking site (https://coast.noaa.gov/hurricanes/). Non-hurricane-prone countries include Costa

Rica, El Salvador, and Panama.

Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the
birth province and country-birth year levels. Robust standard errors in parentheses.

* p<0.05 ** p<0.01 *** p<0.001
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Figure S13. Predicted years of schooling among children aged 12 to 16 based on early life climate z-score, stratified

by historical climatic conditions, including cluster-robust 95% confidence intervals.

Notes: Provinces with a historic mean annual temperature below the median of 24.74 °C are considered cool and above the median
are considered warm. Provinces with a historic mean annual rainfall below the median of 1241.27 mm are considered dry and

above the median are considered wet.

Models also include controls for the individual’s age, sex, and relationship to household head, province fixed-effects, country-

specific linear time trends, and two-way clustering at the birth province and country-birth year levels.
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Table S18. Results from OLS regressions predicting years of schooling completed based on early life
temperature and precipitation anomalies for children aged 12 to 16 stratified by province historical climatic
conditions

Cooland Cooland Warm Warm and
dry wet and dry wet
Temperature z-score 0.353* -0.00378 -0.0725 -0.113
(0.142) (0.0385) (0.0495) (0.0729)
Temperature z-score? 0.107 -0.0343 -0.0637 -0.123**
(0.0727) (0.0251) (0.0499) (0.0420)
Rainfall z-score 0.000433 -0.0312 0.0930+ 0.0557+
(0.0539) (0.0247) (0.0512) (0.0312)
Rainfall z-score? -0.0374 -0.0162 0.0194 -0.0141
(0.0318) (0.0190) (0.0470) (0.0193)
Sex [1=female] 0.194%*x (. 225%** 0.0902 -0.0228

(0.0483) (0.0275) (0.0980) (0.0476)
Relationship to household head [1=child]  0.293*** 0.401*** 0.328%%** 0.282%**

(0.0332) (0.0447) (0.0324) (0.0352)
Age [12 years is baseline]

13 0.745%%  0.731%%*  (.530%*%*%  (.8]2%**
(0.0557)  (0.0587)  (0.0862)  (0.0846)
14 1.400%%%  .425%%% 1 001%%*  ].497%k
(0.0710)  (0.0651)  (0.0933)  (0.0848)
15 2.005%%%  1.980%%*  ]359%%% ] 965wk
(0.0869)  (0.0781)  (0.114) (0.105)
16 2.596%*%  2.512%k% ] OREEE D 537wk

(0.118) (0.111) (0.148) (0.128)
Head's education [below primary is

baseline]
Primary 1.068*** 1.066*** 1.367%** 1.055%**
(0.0773) (0.0705) (0.103) (0.0748)
Secondary or higher 1.740%** 1.652%+* 2.115%** 1.688*+*
(0.117) (0.0920) (0.124) (0.0983)
Joint test:
Climate variables 12.13* 3.99 6.52 18.55%#*
R? 0.414 0.373 0.391 0.385
Weighted N 41,807,255 67,408,764 30,699,459 106,264,260
Number of provinces 329 196 124 379

Note: models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth
province and country-birth year levels. Robust standard errors in parentheses.
* p<0.05 ** p<0.01 *** p<0.001
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Figure S14. Predicted years of schooling among children aged 12 to 16 based on early life temperature and
precipitation anomalies, with climate-born pre-1985 interactions, including cluster-robust 95% confidence intervals.
Note: Models also include controls for the individual’s age, sex, and relationship to household head, province fixed-effects,
country-specific linear time trends, and two-way clustering at the birth province and country-birth year levels.

S44



Table S19. Results from OLS regressions predicting years of schooling completed based on
temperature and precipitation anomalies, with climate-born pre-1985 interactions

Central
East and Westand  America
Southern  Central and South Southeast
Africa Africa Caribbean America Asia
Temperature z-score 0.0796 0.284 -0.469* -0.138 -0.868%**
(0.183) (0.235) (0.209) (0.126) (0.169)
Temperature z-score? -0.00378 -0.233 0.541* 0.0166 -0.0173
(0.115) (0.198) (0.227) (0.0781) (0.236)
Rainfall z-score -0.0307 0.355%* -0.105 -0.0437 -0.138
(0.0394) (0.146) (0.0847) (0.0391) (0.0752)
Rainfall z-score? -0.0450* 0.210* -0.0880 0.0344 0.0733
(0.0224) (0.103) (0.0511) (0.0270) (0.0381)
Born before 1985 0.430** 0.565 -0.0844 0.0171 0.735%**
(0.159) (0.393) (0.131) (0.147) (0.137)
Climate*born before 1985 interactions:
Temperature z-score*born before 1985 -2.248***  -0.326 0.352 0.208 0.618%**
(0.289) (0.283) (0.293) (0.119) (0.188)
Temperature z-score2*born before 1985  -1.399***  (.252 -0.473* -0.0634 -0.155
(0.318) (0.191) (0.234) (0.0949) (0.240)
Rainfall z-score*born before 1985 0.0187 -0.101 -0.00553 0.0199 0.242%*
(0.0841) (0.145) (0.100) (0.0557) (0.0884)
Rainfall z-score**born before 1985 0.0772 -0.389** 0.0307 -0.0977**  -0.0680
(0.0487) (0.139) (0.0624) (0.0308) (0.0413)
Sex [1=female] 0.137%** -0.445%*% (. 325%** 0.331%** -0.0845*
(0.0319) (0.0693) (0.0400) (0.0328) (0.0377)
Relationship to household head [1=child] 0.216%** 0.330%** 0.245%** 0.477%** 0.2209%**
(0.0281) (0.0383) (0.0425) (0.0404) (0.0510)
Age [12 years is baseline]
13 0.806***  (.503%** 0.753%** 0.690%**  (.841%**
(0.0659) (0.126) (0.0915) (0.0937) (0.103)
14 1.539%**  (.970%** 1.464%*** 1.349%** 1.485%+*
(0.0723) (0.136) (0.104) (0.0962) (0.105)
15 2.104%** 1.283%** 2.076%** 1.900%*** 1.912%**
(0.0932) (0.186) (0.131) (0.112) (0.130)
16 2.768%** 1.809%** 2.631%** 2A437¥¥* D ATDH*E
(0.0939) (0.232) (0.146) (0.141) (0.153)
Head's education [below primary is
baseline]
Primary 0.956%** 1.267%** 1.188%*** 1.228%*** 1.016%**
(0.0772) (0.110) (0.0737) (0.0804) (0.0908)
Secondary or higher 1.798%** 1.968*** 1.762%** 1.763%** 1.615%**
(0.109) (0.151) (0.0833) (0.106) (0.128)
Joint test:
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Climate variables
Interactions

RZ

Weighted N

Number of provinces

4.64
64.21%%%
0.313
35,853,156
169

9.43

9.54*
0.385
14,785,210
157

7.60

5.67
0.491
9,179,124
109

7.85
59.47%**
0.451
92,213,320
339

51.83%**
30.98%**
0.351
94,148,929
254
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Table S20. Results from OLS regressions predicting years of schooling completed based on temperature and
precipitation anomalies three years before the year of birth as well as during early life.

Central
East and Westand  America
Southern  Central and South Southeast
Africa Africa Caribbean America Asia
3 years before birth temperature z-score -0.156***  -0.161** 0.113%* -0.0335 0.00738
(0.0423) (0.05406) (0.0423) (0.0254) (0.0565)
3 years before birth temperature z-score2 ~ -0.0337 -0.0557 0.0500 -0.0232 -0.0127
(0.0318) (0.0505) (0.0609) (0.0162) (0.0449)
Early life temperature z-score -0.503* -0.0264 -0.00347 0.0312 -0.291*
(0.215) (0.0913) (0.109) (0.0424) (0.139)
Early life temperature z-score? 0.484%** 0.0673 0.174* -0.0719**  -0.201**
(0.0728) (0.0555) (0.0736) (0.0256) (0.0768)
3 years before birth rainfall z-score -0.0596 -0.0148 -0.0213 -0.0140 -0.0426
(0.0311) (0.0387) (0.0321) (0.0171) (0.0241)
3 years before birth rainfall z-score2 -0.0287 0.0209 0.000673 0.00213 -0.0108
(0.0176) (0.0153) (0.0211) (0.0101) (0.0138)
Early life rainfall z-score 0.0250 0.210%* -0.0853* -0.0363 0.0831*
(0.0420) (0.0780) (0.0376) (0.0285) (0.0333)
Early life rainfall z-score? -0.0392 -0.0223 -0.0727**  -0.0344* 0.000291
(0.0273) (0.0731) (0.0243) (0.0166) (0.0187)
Sex [1=female] 0.138*** -0.446%**  (.325%** 0.331%** -0.0836*
(0.0319) (0.0693) (0.0401) (0.0328) (0.0376)
Relationship to household head [1=child]  0.223*** 0.330%** 0.244%** 0.477%%* 0.233%%*
(0.0282) (0.0380) (0.0425) (0.0406) (0.0506)
Age [12 years is baseline]
13 0.753%** 0.389** 0.774%** 0.680%** 0.832%**
(0.0707) (0.124) (0.0941) (0.103) (0.0975)
14 1.447%%* 0.879%** 1.469%** 1.360%*** 1.516%**
(0.0806) (0.138) (0.0996) (0.0960) (0.106)
15 2.073%** 1.174%** 2.116%** 1.941%** 1.933%**
(0.0883) (0.165) (0.124) (0.114) (0.122)
16 2.676%** 1.721%** 2.686%** 2.430%** 2.511%**
(0.101) (0.213) (0.141) (0.142) (0.151)
Head's education [below primary is baseline]
Primary 0.953%** 1.268*** 1.190%*** 1.229%** 1.011%***
(0.0772) (0.110) (0.0732) (0.0804) (0.0915)
Secondary or higher 1.795%** 1.968*** 1.761%*** 1.765%** 1.609%**
(0.109) (0.152) (0.0836) (0.107) (0.129)
Joint test
Climate variables 64.95%** 26.41%%* 41.84%** 17.15% 53.99%*x*
R? 0.310 0.385 0.491 0.451 0.351
Weighted N 35,853,156 14,785,210 9,179,124 92,213,320 93,899,748
Number of provinces 169 157 109 339 254

Notes: Models include province fixed-effects, country-specific linear time trends, and two-way clustering at the birth province and
country-birth year levels. Robust standard errors in parentheses.

# p<0.05 ** p<0.01 *** p<0.001
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