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1 Introduction

Child maltreatment in the United States is common and costly; almost 40% of children in

a 2011 survey reported experiencing maltreatment by adulthood (Finkelhor et al., 2013). Vic-

tims of child maltreatment face lower educational achievement, poorer employment prospects,

reduced earnings, and higher risks of substance abuse, mental health issues, criminal activity,

and incarceration (Currie and Tekin, 2012; Currie and Spatz Widom, 2010; Cicchetti and

Handley, 2019; Lansford et al., 2002; Mersky and Topitzes, 2010; Widom, 1989; Zielinski,

2009). Researcxh across disciplines has identified a range of household-level factors con-

tributing to child maltreatment including poverty, family structure, mental health disorders,

and substance abuse (Mulder et al., 2018). A few studies explore the impacts of broader

environmental factors, such as natural disasters and extreme temperatures, on child abuse

and neglect in localized case studies (Curtis et al., 2000; Keenan et al., 2004; Gruenberg et

al., 2019; Mehta et al., 2022).

In this paper, we explore the contemporaneous relationship between temperatures and

the maltreatment of young children using US county-level administrative child welfare data.

Our analysis is motivated by a growing literature identifying channels through which extreme

temperatures, and heat in particular, might affect observed child maltreatment outcomes.

First, heat makes adults more aggressive and children more restless (Hsiang et al., 2013;

Ranson, 2014; Heilmann et al., 2021; McCormack, 2023). Second, heat reduces cognitive

function, increases impatience, and adversely impacts mental health (Taylor et al., 2016;

Graff Zivin et al., 2018; Park et al., 2020; Mullins and White, 2019; Escobar Carias et al.,

2024), which may affect parental decision-making. Third, extreme temperatures alter time

use (Graff Zivin and Neidell, 2014; Cosaert et al., 2023a,b; Cohen and Gonzalez, 2024),

which could lead to changes in parental supervision or the likelihood that maltreatment is

witnessed and reported. Finally, hot temperatures foster environments in which children

are at increased risk of harm. For example, open windows present a fall risk (Harris et

al., 2011), heat increases danger for children left unattended in vehicles (Levenson, 2023),
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and swimming pools and other bodies of water present a higher risk to children at warm

temperatures (Chauvin et al., 2020).

Our research is the first systematic analysis of the relationship between temperature

and child maltreatment in the United States. We use an administrative census of reports

to state child protective services (CPS) agencies to create county-level measures of alleged

and substantiated maltreatment of young children by semimonthly period from 2006 to

2016 for hundreds of US counties. We link those measures to modeled daily weather data,

counting the number of days in each period on which the maximum temperature falls within

each of nine bins. Our empirical strategy exploits variation within counties across years in

semimonthly period temperatures, allowing us to control for fixed and seasonal county-level

factors. State-year fixed effects absorb policy variation and other changes across states over

time and period fixed effects control for national idiosyncratic shocks.

We find that temperatures higher than 20◦ Celsius lead to increases in alleged and sub-

stantiated maltreatment of young children. In particular, an additional day of extreme heat

(>35◦ Celsius) increases substantiated maltreatment by 0.5% relative to a day with maximum

temperature 15-20◦ Celsius. Stratifying by maltreatment type, we find that victimization

due to neglect, not physical abuse, is the category most sensitive to temperature—more

young children are left at risk of serious harm on hot days. This underscores the poten-

tial importance of changes in time use, parental decision-making, and environmental risk as

mechanisms. Results for cold temperatures show reductions in substantiated maltreatment

on colder days, with likely reductions in reporting as well.

Our work makes key contributions to the existing bodies of research on child maltreatment

and climate change. First, we identify extreme temperature as a contemporaneous risk factor

for child maltreatment, and for child neglect in particular. This is important, as the cross-

disciplinary literature on child maltreatment has primarily focused on household-level risk

factors. Our paper additionally contributes to a growing literature on the determinants of

child maltreatment that emphasizes causal identification using area studies, policy variation,
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and other natural experiments (e.g., Lindo et al. 2018, Evans et al. 2022, Rittenhouse 2023,

Bullinger et al. 2023). Notably, our results for child neglect across the temperature spectrum

are consistent with the recent findings of Gould et al. (2024), who document similar patterns

in emergency department (ED) admissions related to accidental injuries and poisonings and

find that young children in general have the strongest temperature gradient in ED admissions.

Our paper is also among a small number that speak to the potential impacts of climate

change on children. Existing studies in economics focus on how temperature affects educa-

tional outcomes among older children (e.g., Park et al. 2020). Aside from birth outcomes

(Barreca and Schaller, 2020), we know less about how temperature affects younger children,

whose early life experiences may have longer-lasting impacts. Our findings present a novel

channel through which climate change will adversely impact child welfare over the long run.

Combining predictions from 15 global climate models in a back-of-the-envelope calculation,

we estimate that over the period 2081-2100, climate change will lead to an average annual

increase of 0.21 children aged 0-4 in 1,000 with a substantiated maltreatment case per county,

an increase of 1.53% over the 2016 US mean. Additional findings suggest potential avenues

for preventative intervention, including increasing air conditioning penetration in poor and

rural areas and ensuring safe environments for children on hot days.

2 Background

Child maltreatment refers to abuse and neglect of children under age 18 by an adult in a

custodial role. Most states recognize at least four types of child maltreatment: physical

abuse, sexual abuse, emotional maltreatment, and neglect, with specific definitions varying

across states. About 40% of child maltreatment victims are under age five (Children’s

Bureau, 2021). Most victims of child maltreatment, about 70% in 2019, are first-time victims

(Children’s Bureau, 2021).

Neglect is the most complex and most common type of child maltreatment, accounting for
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around three-fourths of substantiated cases in the US (Children’s Bureau, 2021). Broadly,

neglect occurs when the omission of care by a parent or caregiver places a child at risk

of serious harm. Neglect can be acute or chronic in nature. Acute neglect can involve a

single incident, such as failing to prevent a young child from wandering near a busy street or

accessing drugs or poisonous substances. Chronic neglect occurs when a caregiver repeatedly

fails to meet a child’s basic physical, developmental, and/or emotional needs (Children’s

Bureau, 2019a).

All states have mandatory reporting laws related to child maltreatment; as of 2019,

47 states have laws that identify specific professionals as mandatory reporters (Children’s

Bureau, 2019b). Most frequently these include social workers, healthcare professionals, law

enforcement officers, and educational and childcare personnel. CPS referrals can also come

from non-professional sources such as neighbors or family members.1 Once received, CPS

evaluates whether a referral meets the criteria for investigation or for alternative response

(e.g., provision of services). If so, then the referral is “screened in” and is considered a report.2

After investigation by CPS, a report receives a disposition. If the alleged maltreatment is

substantiated or indicated under state law, then the child is considered a victim of child

maltreatment.

Given the extent of underreporting and the failure to substantiate valid allegations (Wald-

fogel, 1998), maltreatment measures based on administrative data, like those we construct,

likely underestimate the true amount of child maltreatment. Moreover, interpreting mal-

treatment outcomes constructed from administrative data as reflecting the true, unobserved

level of child maltreatment is complicated when the channels through which the data are

generated are also potentially impacted.3 Relevant to our setting, extremely cold weather

1In 2019, almost 70% of reports were submitted by professional sources (Children’s Bureau,

2021).

2In 2019, about 54% of CPS referrals were screened in.

3This caveat also applies to maltreatment measures based on ED visits. See for example
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generates unusual disruptions to the typical reporting channels, for example through trans-

portation barriers and closures of school, childcare, and work facilities. It may also be more

difficult for CPS to substantiate allegations if transportation barriers impact case workers’

ability to investigate. Because we cannot differentiate changes in underlying maltreatment

from reductions in reporting related to winter weather, we are cautious in our interpretation

of results for cold temperatures.

3 Data

We form child maltreatment measures using the National Child Abuse and Neglect Data Sys-

tem (NCANDS) Child Files, which provide administrative data from referrals (i.e., reports)

of child maltreatment to CPS agencies and the outcomes of subsequent investigations. These

data were obtained through a restricted data agreement with NDACAN.4 Each NCANDS

Child File represents a census of screened-in CPS referrals that received a disposition in the

respective federal fiscal year. We use the NCANDS Child Files for fiscal years 2006-2018,

which cover almost all child maltreatment referrals received between 2006 and 2016.

Two features of the NCANDS data inform our research design. First, the most granular

Chaiyachati et al. (2022).

4The files were provided by the National Data Archive on Child Abuse and Neglect, and have

been used with that permission. See Appendix A for the specific files we use. The data were

originally collected under the auspices of the Children’s Bureau. Funding was provided by

the Children’s Bureau, Administration on Children, Youth and Families, Administration

for Children and Families, US Department of Health and Human Services. The collector

of the original data, the funding agency, NDACAN, Cornell University, and the agents or

employees of these institutions bear no responsibility for the analyses and interpretations

presented here. The information and opinions expressed in this paper reflect solely the

opinions of the authors.
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geographic identifier available in the data is county, which is available only for cases from

counties with at least 1,000 total cases in the fiscal disposition year. County is also masked

in the event of a child’s death. Second, we observe the semimonthly period, between the 1st

and 15th days of the month or between the 16th and the end of month, during which the

report of child maltreatment was made. The exact report and incident dates are masked.5

Henceforth we refer to the “semimonthly period” as “period.” Given these features of the

data, we form a balanced county-by-period panel representing 433 counties in 42 states in

the contiguous US for which we have daily weather data. Appendix A provides more details

on construction of the panel. While the sample counties represent only 14% of US counties,

collectively they account for almost two thirds of the US child population ages zero to four.

We form two primary maltreatment outcomes, the allegation rate and the victimization

rate, both measured at the county-by-period level. The allegation rate is the number of

children ages 0 to 4 per 1,000 with at least one screened-in maltreatment report in the

county-period. The victimization rate reflects the number of children ages 0 to 4 per 1,000

considered to be victims of maltreatment in the county-period. A child is a victim if a

maltreatment allegation is determined by investigation to be substantiated or indicated ac-

cording to the definition under state law. While neither outcome is a perfect measure of the

unobserved true level of maltreatment, the victimization rate is less likely to be sensitive to

changes in reporting behavior than the allegation rate given the process for and challenges

of substantiating allegations (Waldfogel, 1998). CPS workers face a burden of proof in sub-

stantiating cases and Cross and Casanueva (2009) find that children are more likely to be

found victims when caseworkers perceive higher levels of harm and severity of the risk to the

child. As a result, in discussing our findings, we focus primarily on the victimization rate

5Using a restricted version of the NCANDS no longer available to researchers, Benson et al.

(2022) observed exact incident and report dates for some cases. For about 92% of these

cases, incident and report dates were the same and for another 6%, the dates were within

one week of each other.
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outcome.

Annual child population data by county is from the Surveillance, Epidemiology, and End

Results (SEER) Program. Figures A1, A2, and A3 show spatial and temporal variation in

the allegation and victimization rates. We use additional information available in NCANDS

to further refine the child maltreatment measures. Table A1 presents summary statistics for

all maltreatment measures.

To measure temperature variation, we use the AN81d modeled daily weather data from

the PRISM Climate Group at Oregon State University (PRISM Climate Group, Oregon

State University, 2014). The 4x4 kilometer grid-level data on temperature and precipitation,

available for the contiguous US, are interpolated from more than 10,000 weather stations

based on monitored measures of temperature and precipitation using a model that accounts

for factors that influence local climate (e.g., elevation, wind direction). For each weather

variable and county, we compute the population-weighted spatial daily average of all grid

cells that cover the county area.6 Our results are robust to alternative construction and

assignment of weather variables, as discussed in the next section. Following related work

(e.g., Park et al. 2020, Barreca and Schaller 2020), we focus on daily maximum temperatures

(Figure A4). For each county, we count the number of days in the reporting period in which

the daily maximum temperature falls below 0 degrees Celsius, within each of 5-degree Celsius

bins up to 35, or above 35 degrees Celsius. We also measure the average daily precipitation

in decimeters over the reporting period by county.

Finally, we extract data from SEER, the Small Area Income and Poverty Estimates

(SAIPE) program at the Census Bureau, and the Bureau of Labor Statistics. We create

annual county-level control variables measuring race and ethnicity (e.g., share Black, share

Hispanic) and economic conditions (e.g., share of children in poverty, median household

income). Appendix Table A2 provides summary statistics for control variables.

6We construct population weights using gridded US Census data accessed on 12/19/2023

(Seirup and Yetman, 2006).
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4 Empirical model and results

Consistent with other studies that measure the impacts of temperature exposure (e.g.,

Graff Zivin et al. 2018), we estimate high dimensional fixed effects models, as in the fol-

lowing specification:

Yit =
∑
j

βj(N Days with MaxTempit in Binj)

+
∑
j

∑
l∈{1,2}

γj
l (N Days with MaxTempit in Lagged/Lead Period l in Binj)

+ πXit + αZiy(t) + ηiw(t) + ϕs(i)y(t) + δt + εit

where Yit denotes the child maltreatment outcome in county i and period t. The variable

N Days with MaxTempit in Binj counts the number of days in county i during period t in

which the daily maximum temperature lies within 5-degree Celsius bin j. The model also

includes two period lags and leads of the temperature variables, to allow for delayed effects

and to check for spurious correlations, respectively. Xit denotes average daily precipitation

in county i and period t as well as two period leads and lags of precipitation. Ziy(t) denotes

a set of county-by-year controls. We include county-by-period fixed effects, ηiw(t), to control

for county-specific seasonality; state-by-year fixed effects, ϕs(i)y(t), to control for changes to

state-specific policies over time as well as state economic trends; and reporting period fixed

effects, δt, to control for idiosyncratic national shocks that may explain variation in allegation

and victimization rates.7 We cluster standard errors at the county level.

Figure 1 plots the estimated coefficients and 95% confidence intervals on three sets of

temperature variables: (1) those associated with contemporaneous exposure (i.e., our pri-

7County-by-period fixed effects are defined based on the ”calendar” semimonthly period

(e.g., Los Angeles county for the first half of August).
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mary coefficients of interest), indicated by circles; (2) those associated with lagged exposure,

represented as diamonds; (3) those associated with future exposure, denoted with triangles.

Panel 1a shows results for the allegation rate while panel 1b depicts results for the victim-

ization rate. The excluded temperature bin is 15-20◦C (59-68◦F). Compared to moderate

temperatures, we find that contemporaneous exposure to cold and hot temperatures is as-

sociated with changes in both maltreatment measures. Allegation and victimization rates

are especially high above about 25◦C and especially low in the lowest two temperature bins,

with a weaker, roughly-linear relationship in between. We explore this pattern in more detail

in the next section. Most of the estimated coefficients on leads and lags of temperature are

not statistically different from zero.8

We zero in on the estimated coefficients for the highest temperature bin, above 35◦, in

Table 1 to summarize robustness of our results. The contemporaneous coefficients for this

bin (i.e., the rightmost circles in panels (a) and (b) of Figure 1) are presented in Column

1. Standard errors clustered at the county level are reported in parentheses; standard errors

clustered at the state level are reported in brackets. For the allegation rate in Panel A, the

estimated coefficient represents the average increase in children age 0 to 4 with allegation(s)

per 1,000 in the county-period associated with shifting the daily maximum temperature on

one day in the reporting period from the reference temperature bin (15-20◦C) to the highest

temperature bin (above 35◦C). Evaluated at the mean allegation rate of 3.459 children per

1,000, this represents a 0.7% increase. For the victimization rate in Panel B, the estimated

coefficient is associated with a 0.54% increase when evaluated at the mean of 0.792 children

per 1,000. If all counties in our sample experienced a one-day shift in maximum temperature

8Table A2 reports estimated coefficients and standard errors for control variables, including

precipitation. A one standard deviation increases in contemporaneous precipitation is asso-

ciated with around 0.01 standard deviation increases in allegation and victimization rates.

We find no relationship between immediate past and future precipitation and the two child

maltreatment outcomes.
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from the 15-20◦C range to above 35◦C in one period, then this would translate into about

ten more kids age 0 to 4 per 1,000 with maltreatment allegation(s) and almost two more

victims per 1,000 among sample counties in that single period.

For context, we can compare the magnitude of the effects of hot temperatures with effects

of policies aimed, directly or indirectly, at improving children’s welfare. First, Sandner et

al. (2022) estimate that a one-percentage point increase in childcare coverage in a German

county reduces child maltreatment by 1%. Second, Rittenhouse (2023) and Bullinger et al.

(2023) find that a $1,000 transfer decreases the probability that a child is referred to CPS

by age two by 1.6% in California, and by age three by 10% in Alaska, respectively. These

findings suggest that alleviating the time and budget constraints families face can reduce

child maltreatment. The temperature effects we estimate are more modest. Nonetheless, they

additionally suggest that transitory environmental shocks contribute to child maltreatment

and that climate mitigation and attention to the relationship between environment and

parental decision-making may also be important for child welfare.

The remaining columns of Table 1 explore robustness of the results for hot tempera-

tures. Columns (2) through (5) consider different sets of fixed effects, column (6) removes

temperature leads and lags, and column (7) includes county population weights. Estimated

coefficients are stable across these alternative specifications. We additionally conduct several

exercises to explore the sensitivity of our results to how we measure temperature. We find

similar results when we define coarser and finer temperature bins (Figure A5) or construct

weather variables using the area-weighted spatial average (Figure A6).

4.1 Evidence on mechanisms

In this section, we conduct additional analyses to shed light on the mechanisms through

which temperatures affect maltreatment of young children. First, we draw on additional in-

formation about children and cases contained in NCANDS to identify how reporting changes

with temperature, the types of maltreatment that respond to temperatures, and the children
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most affected. Second, we look at variation in the temperature-maltreatment relationship

across counties with different characteristics. Third, we explore a different data source, time

use surveys, to investigate how changes in caregivers’ time use at different temperatures

might relate to changes in child maltreatment.

4.1.1 From child and case characteristics

To assess the extent to which temperatures might affect reporting, we look at an alternative

outcome, the substantiation rate. The substantiation rate is the fraction of children who are

found to be victims of child maltreatment among those with allegations. If hot temperatures

merely affect the reporting of child maltreatment but not the underlying level, then we would

expect changes in the share of children found to be victims among those with allegations.

For example, suppose children are more likely to play outside at hot temperatures compared

to moderate temperatures and thus be more visible to neighbors or other potential reporters.

If this merely increases the number of children with allegation(s) but leaves the number of

victims unchanged, then the substantiation rate would be lower at hot temperatures. On

the other hand, if more children are at risk and exposure to potential reporters increases at

hot temperatures, then the impact on the substantiation rate is ambiguous.

Figure 1c depicts the estimated relationship between contemporaneous temperature and

the substantiation rate. The estimated coefficients on hot temperatures are close to zero and

statistically insignificant. Results for cold temperatures are noisier but suggest increases in

contemporaneous substantiation rates in the lowest temperatures bins. This is consistent

with likely obstruction of reporting for less severe cases in extreme cold weather, as discussed

in Section 2. While such reductions in reporting are important in their own right and

are potentially an area for future research—see, e.g. reductions in reporting during school

breaks (Benson et al., 2022) and during the COVID-19 lockdown period (Baron et al., 2020;

Shusterman et al., 2022)—they suggest a cautious approach to interpretation of the cold

weather treatment effects that we observe.
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Next, we seek to learn more about underlying mechanisms by distinguishing among

different types of reporters. For example, suppose the reporting decisions of mandatory

reporters, many of whom receive specific training on identifying likely child maltreatment,

are less subject to biases that arise from the physiological impacts of heat exposure. If so,

we would observe a different pattern of results, depending on the report source. We explore

this by differentiating between professional and non-professional report sources.9

Figure A8 shows results, focusing on the estimated coefficients and 95% confidence inter-

vals for contemporaneous temperatures. The left-hand panels report results for the allegation

rate while the right-hand panels show results for the victimization rate. Across all four pan-

els, we find increases at higher temperatures, with estimated coefficients that are relatively

similar in magnitude beyond 25◦C for each outcome. However, at cold temperatures, there

are differences across reporting categories. For outcomes based on professional reports, there

are both fewer children with allegations and fewer substantiated victims during the coldest

periods (Panels A8a and A8b). For non-professional reporters, the allegation rate (Panel

A8c) also falls at cold temperatures, but there is no corresponding statistically significant

reduction in victimization rates (Panel A8d), suggesting that the reduction shown in Panel

A8c likely reflects reduced reporting of cases that eventually would not have been substan-

tiated.

We now explore which types of maltreatment are most affected by temperature. Be-

cause heat has documented effects on aggression and mood, as well as on cognitive function,

hotter periods could be associated with increases in physical abuse and in neglect deriving

from caregiver actions that might endanger the child. Additionally, if heat prompts other

parental behaviors that put children at risk (e.g., domestic violence) then we may document

a relationship between hot temperatures and emotional maltreatment.10 The channel link-

9See the appendix for more details on the two categories.

10NCANDS recommends that states classify domestic violence as emotional maltreatment

when submitting their data but compliance with this recommendation is unclear; the
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ing exposure to extreme temperatures and sexual abuse is less clear. Figure 2 shows the

estimated relationship between contemporaneous temperature and the victimization rate for

these four types of child maltreatment. Notably, we find no consistent evidence that victim-

ization rates for physical, sexual, or emotional abuse change with temperatures.11 Rather,

Figure 2b shows that the estimated effects of hot and cold temperatures on the victimization

rate reported in Figure 1 are driven by changes in neglect, the most common maltreatment

type. As acute neglect occurs when children are exposed to potentially harmful situations,

this suggests that changes in parental time spent caring for children, attentiveness, and

cognitive capacity might be key mechanisms. Unfortunately, we cannot distinguish among

different types of neglect. Additionally, our data do not reflect the most severe instances of

acute neglect in which a child dies.

To provide additional insight on the severity of risks to children at high temperatures,

we use information in NCANDS on home removal and placement in foster care. For each

county-period, we measure the number of children per 1000 removed from their homes within

60 days of the report period. We follow Baron et al. (2024) and restrict the sample to states

and years in which foster care information is consistently reported, resulting in an unbalanced

panel of 356 counties. Figure 1d shows results. While the estimated coefficients are noisy,

the number of children whose cases result in removal weakly increases when temperatures

are hot during the reporting period. The pattern of results for this alternative measure of

child well-being reinforces our main results in Figure 1b.

Finally, we examine whether extreme temperatures affect maltreatment of children al-

ready engaged with CPS (intensive margin) or whether they bring new children into the CPS

system (extensive margin). Proponents of abolishing the CPS system argue the costs to chil-

definition of emotional maltreatment varies under state law.

11Figure A9 shows results for the allegation rate. For physical abuse and emotional mal-

treatment, the estimated coefficients document reductions in the allegation rate at cold

temperatures and increases at hot temperatures.
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dren of CPS engagement are substantial, in particular for Black children (Roberts, 2022).

If these costs outweigh benefits for some young children, then exploring the intensive and

extensive margin responses is important for understanding the overall and distributional im-

plications of extreme temperatures. To do so, we use additional information in the NCANDS

on whether or not a child is known to be a victim of past maltreatment. Figure A10 shows

that, compared to moderate temperatures, higher temperatures generally increase allegation

and victimization rates for both prior victims and children without previous exposure to

the child welfare system while cold temperatures primarily affect maltreatment outcomes for

children with no prior exposure, who might have fewer encounters with mandatory reporters

like social workers.

4.1.2 From county socioeconomic characteristics

Prior work on the relationship between exposure to hot temperatures and child outcomes

(e.g., test scores, gestational length) has found moderating effects of air conditioning. To

explore whether air conditioning has moderating effects in our setting, we use estimates of

county-level air conditioning penetration in 2005 from Park et al. (2020).12 Acknowledging

that air conditioning is not randomly assigned, we also examine how our estimated tem-

perature effects vary with median household income. Specifically, we construct interactions

between our temperature bin variables and indicators for a county belonging to the low,

medium, or top tercile of air conditioning crossed with having above- vs. below-median

income in 2006.13 We repeat this exercise for air conditioning and urbanicity using 2010

Census data on the percentage of the total population of the county represented by the

urban population.

Figure 3 reports the estimated coefficients and 95% confidence intervals for the con-

12We thank Jisung Park for sharing these estimates.

13In our sample, the bottom tercile of counties has air conditioning penetration at or below

74%, while the top tercile has 100% penetration rate.
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temporaneous temperature variables allowing for the relationship between contemporaneous

temperature and child maltreatment to vary based on air conditioning penetration and in-

come (Panel (a)), as well as air conditioning and urbanicity (Panel (b)).14 We find some

evidence that the effects of hot temperatures are driven by low-income and less urban coun-

ties with low rates of air conditioning.15

To explore whether habituation to warmer temperatures alters the temperature-maltreatment

relationship, we re-estimate our main model by 2003 International Energy Conservation Code

(IECC) climate zones .16 Figure A7 reports our results for the victimization rate. Across

climate zones, the pattern of estimated coefficients on warmer temperature bins is similar

to our main results in Figure 1 although in some climate zones estimated coefficients are

not statistically different from zero. That we fail to uncover a clear difference across climate

zones may indicate that habituation does not substantially alter the relationship between

hot temperatures and child maltreatment.

14Results for the allegation rate, presented in Figure A11, show similar patterns.

15For the hottest temperature bin, the low-income-low-air-conditioning group is statistically

different at the 10% level from all other groups, except counties in the medium tercile of

air conditioning and low income; the low-urbanicity-low-air-conditioning group is only sta-

tistically different, at the 5% level, from counties in the medium tercile of air conditioning

and high income.

16We combine zones 1 (very hot humid/very hot dry) and 2 (hot humid/hot dry). We

also combine zones 5 (cool humid/cool dry/cool marine), 6 (cold humid/cold dry), and 7

(very cold). Zones 3 (warm humid/warm dry/warm marine) and 4 (mixed humid/mixed

dry/mixed marine) are treated as distinct categories. Data crosswalked to county was ac-

cessed at https://gist.github.com/philngo/d3e251040569dba67942 on March 8, 2024.
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4.1.3 From time use data

Given our finding of increased child neglect during hot periods, it is possible that changes in

parental time use, and in particular attentiveness to childcare are an important mechanism.

To investigate the time use channel directly, we use data from the American Time Use

Survey (ATUS).17 As the ATUS time diaries are only available for adults, we are not able

to directly examine the time use of children. Instead, we construct a sample of adults with

children ages 0 to 5 in the household. Then, we create a set of time use variables that reflect

minutes spent during a 24-hour reference period on work, housework, and sports and leisure,

as well as active and secondary childcare. We define active childcare as time directly spent

on “caring for and helping household children” and secondary childcare as time spent doing

any other primary activity while having a child in care. We match the ATUS data to our

temperature data by county and exact date of the reference period, and estimate regressions

that include maximum temperature bins, precipitation, county-period fixed effects, state-

year fixed effects, and day-of-week fixed effects. Results from this exercise are presented in

Appendix Figure A12. Panel A12a does not show any statistically significant changes in

parental time use spent in any of the three general categories (i.e., work, housework, sports

and leisure) for either hot or cold temperatures. Panel A12b shows that there also are no

significant changes in provision of secondary childcare but Panel A12b depicts significant

decreases in time spent on active childcare in the warmest temperature bins.

5 Impact of Climate Change on Child Maltreatment

This section performs a back-of-the-envelope calculation to predict the change in child vic-

timization in US counties due solely to changes in temperature under a plausible, non-worst

case, climate change scenario.18 We require two inputs. First, our results in Figure 1b show

17We obtained these data from IPUMS (Flood et al., 2024).

18We do not consider predicted changes in precipitation due to climate change.
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the estimated effect of shifting the maximum temperature for one day in the county-period

from the reference temperature bin to another 5◦C bin on the number of children age 0 to 4

with a substantiated maltreatment case per 1,000. Second, we compute the predicted change

in the number of days with maximum temperatures in each bin for each county-period in

2080-2100. Appendix Section A.2 provides details. Multiplying these two objects, we ob-

tain estimates of the net effect of climate change on the US victimization rate under the

assumptions that the temperature-maltreatment relationship will remain constant (e.g., no

policy that could mitigate this relationship, such as increased AC, is adopted) and that the

temperature-maltreatment relationship we estimate extends to all US counties.

Figure 4 plots the results of this exercise, extrapolating to 3,109 counties in the contiguous

United States for which we have climate data.19 It reports the estimated net annual change

in the number of children aged 0-4 with a substantiated case of maltreatment per 1,000,

averaged across counties, over 1,000 bootstrap replications for each of the 15 climate models

we use. We estimate that over the period 2081-2100, climate change will lead to an average

annual increase of 0.21 children aged 0-4 in 1,000 with a substantiated maltreatment case

per county, an increase of 1.53% over the 2016 US-wide mean of 13.72 victims per 1000

children 0-4 (Children’s Bureau, 2018).20 95% of our 15,000 estimates fall in the 0.008-0.397

range. An important caveat is that climate change might also affect other drivers of child

maltreatment.

6 Conclusion

While a large literature identifies ongoing risk factors for child maltreatment, such as poverty

and substance abuse, recent studies have emphasized the importance of shocks to family

circumstances, including parental job loss (Lindo et al., 2018), income shocks (Rittenhouse,

19Estimates are similar when we focus on the set of sample counties (Figure A13a.)

20Effects are smaller when focusing on a closer period, 2040-2060 (Figure A13b).
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2023), and natural disasters (Curtis et al., 2000). In this paper, we focus on effects that

are even more acute—the effects of short-term variation in temperatures. We find robust

evidence that hot temperatures increase maltreatment allegation and victimization rates for

young children, with no evidence of differential substantiation during hotter periods.

Though our analysis is motivated in part by the established correlation between tem-

peratures and adult aggression and violence, we do not find any evidence of increases in

victimization rates for physical abuse or emotional maltreatment (which can proxy for do-

mestic violence exposure) at hot temperatures. However, we caveat our findings noting that

increased physical abuse of young children at home may be difficult to identify contempo-

raneously unless the abuse is severe enough to require medical care. Existing correlational

evidence based on hospital data is mixed, with Gruenberg et al. (2019) finding an increases

in abuse-related admissions on hot days, but Mehta et al. (2022) finding no increases in

abusive head trauma.

Our results suggest instead that child neglect is measurably responsive to high temperatures—

parents are intentionally or unintentionally allowing their young children to be in dangerous

situations on hotter days. Examples of such behavior could include leaving young children

in hot cars; unsupervised access to weapons or dangerous substances; or allowing children

to play unattended in ways that could place them in danger (e.g., near a busy road or open

window). Inattentive parenting could result from changes in time use or from reductions

in adult cognitive capacity in hot weather (Almås et al., 2019). Additional research is war-

ranted to study the relative contributions of these two factors, as well as the nature of the

neglect incidents on hot days and the roles of specific risk factors in the home environment.

Importantly, our data do not include fatal maltreatment cases, so our results do not speak

to the relationship between temperatures and the most severe cases of child maltreatment.

Studying maltreatment of young children is notoriously difficult but crucially important.

Because children who experience maltreatment are at increased risk of perpetrating child

maltreatment as adults (Younas and Gutman, 2023), the adverse effects of increased child

20



maltreatment are likely to persist across generations. In studies like ours that rely on ad-

ministrative data, maltreatment outcomes reflect both reporting and the unobserved level

of maltreatment. The coldest temperatures significantly obstruct some reporting pathways

(e.g., due to transportation barriers, school and work closures). However, these pathways are

largely still open at cool, moderate, and hot temperatures. We see additional exploration of

the potentially differential impacts of shocks on underlying maltreatment and reporting as

an important line of inquiry.
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Figure 1: Relationship between Temperature and Maltreatment of Young Children
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(c) Substantiation rate
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(d) Foster care removal rate

Notes: This figure plots the estimated coefficients and 95% confidence intervals on the

temperature bin variables in the main specification. The estimated coefficients of interest

are in orange and denoted with circles. Diamonds denote estimated coefficients on lagged

temperature variables while triangles indicate estimated coefficients on lead temperature

variables. Panel (a) reports results for the allegation rate, the number of children per 1,000

with at least one maltreatment allegation in the county-period. The sample mean (standard

deviation) allegation rate is 3.459 (2.100). Panel (b) plots results for the victimization

rate, the number of children age 0-4 per 1,000 with at least one substantiated maltreatment
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allegation in the county-period. The sample mean (standard deviation) victimization rate is

0.792 (0.725). Panel (c) reports results for the substantiation rate, the fraction of children

age 0-4 who are found to be victims of child maltreatment among those with allegation(s)

in the county-period. Panel (d) plots results for the foster care removal rate, the number of

children age 0-4 per 1,000 in the county-period who were removed and placed in foster care

within 60 days. The sample mean (standard deviation) substantiation rate is 0.233 (0.143).

The sample mean foster care removal rate is 0.194 (0.235).
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Figure 2: Relationship between Temperature and Victimization Rate of Young Children by
Maltreatment Type
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(d) Emotional maltreatment

Notes: This figure plots the estimated coefficients and 95% confidence intervals on the

contemporaneous temperature bin variables. Temperature leads and lags are included but

not reported. Controls and fixed effects are as described in the main specification. For each

panel, the results show the estimated relationship between temperature and the victimization

rate where the rate is calculated by type of maltreatment. Panel (a) shows results for physical

abuse; panel (b) shows results for neglect; panel (c) reports results for sexual abuse; panel

(d) provides results for emotional or psychological maltreatment. The victimization rate

is the number of children age 0-4 per 1,000 with at least one substantiated maltreatment
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allegation of the respective type during the county-period.
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Figure 3: Relationship between Temperature and Victimization Rate of Young Children by
Air Conditioning Penetration, Median Household Income, and Urbanicity
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Notes: This figure plots estimated coefficients and sums of estimated coefficients as ap-

propriate, and 95% confidence intervals. Panel (a) reflects a specification that includes

interactions among the contemporaneous temperature bin variables and six indicators for

types of counties by median household income (above/below median) and residential air

conditioning penetration rate in 2005 (by tercile). Panel (b) is constructed similarly but

reflects a specification with interactions among the contemporaneous temperature bin vari-

ables and six indicators for types of counties by urbanicity (above/below median) and

residential air conditioning penetration rate in 2005 (by tercile). Dots indicate low-AC

and low-income/urbanicity counties, triangles low-AC and high-income/urbanicity counties,

squares medium-AC and low-income/urbanicity counties, hollow squares medium-AC and

high-income/urbanicity counties, Xs high-AC and low-income/urbanicity countiesm, and

diamonds high-AC and high-income/urbanicity counties. Temperature leads and lags are in-

cluded but not reported. Controls and fixed effects are as described in the main specification.

This figure plots results for the victimization rate.
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Figure 4: Average Predicted Change in Victimization Rate for Young Children in 2081-2100
Due to Climate Change, US-wide

Mean: .21
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Notes: This figure plots the estimated change in the victimization rate of children aged

0-4 attributable to climate change, that is the change in the average number of children

per 1,000 with at least one substantiated maltreatment allegation. It reports results for

15 climate models across 1,000 bootstrap replications of our main specification. For each

model, we report the minimum and maximum estimates obtained, alongside the median, as

well as first, and third quartiles. The vertical dashed gray lines report the 2.5th and 97.5th

percentiles across all models and bootstrap replications (0.008 and 0.397, respectively), while

the vertical solid line reports the overall mean, 0.21.
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Table 1: Relationship Between Temperature and Maltreatment of Young Children: Robustness

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

Panel A: Allegation rate

35+ Celsius 0.0243*** 0.0208*** 0.0180*** 0.0179*** 0.0224*** 0.0244*** 0.0174***

(0.00374) (0.00333) (0.00291) (0.00292) (0.00347) (0.00403) (0.00248)

[0.00688] [0.00574] [0.00425] [0.00430] [0.00598] [0.00710] [0.00353]

Panel B: Victimization rate

35+ Celsius 0.00426** 0.00419** 0.00288* 0.00290* 0.00377* 0.00330* 0.00322***

(0.00156) (0.00146) (0.00135) (0.00136) (0.00148) (0.00158) (0.000818)

[0.00133] [0.00128] [0.00117] [0.00115] [0.00132] [0.00143] [0.000717]

County-year & precipitation controls Yes No Yes Yes Yes Yes Yes

County-semimonthly period Yes No No No No Yes Yes

County-month fixed effects No Yes No No Yes No No

State-year fixed effects Yes No Yes Yes Yes Yes Yes

Reporting period fixed effects Yes Yes Yes Yes Yes Yes Yes

County-year fixed effects No Yes No No No No No

County fixed effects No No Yes Yes No No No

County X linear year No No No Yes No No No

Temperature lags Yes Yes Yes Yes Yes No Yes

Temperature leads Yes Yes Yes Yes Yes No Yes

County population weights No No No No No No Yes
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Notes: Table reports the estimated coefficients on the highest temperature bin variable, 35+ degrees Celsius, based on the

contemporaneous measure for the allegation rate (Panel A) and the victimization rate (Panel B). Column (1) reflects our baseline

estimates. Columns (2) through (5) report results with varying sets of fixed effects. Column (6) uses the baseline set of fixed

effects but removes temperature leads and lags. Column (7) weighs observations by county population age 0-4. Sample includes

114,312 observations, which represent 433 unique counties for 264 semimonthly periods. * statistically significant at the 10%

level; ** statistically significant at the 5% level; *** statistically significant at the 1% level;
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A Online Appendix

Temperature and Child Maltreatment by Mary F. Evans, Ludovica Gazze, and

Jessamyn Schaller

A.1 Constructing Panel Dataset

In this Appendix we describe the process by which we form a balanced county-by-semimonthly

period panel using the NCANDS Child Files for 2006 to 2018, specifically FFY2006v5,

FFY2007v6, FFY2008v5, FFY2009v6, FFY2010v5, FFY2011v5, FFY2012v5, FFY2013v5,

FFY2014v4, FFY2015v4, FFY2016v3, FFY2017v1, and FFY2018v2. The NCANDS Child

File for a given year includes case-level data on all cases that received a disposition from

a child protection services (CPS) agency in the federal fiscal year. A case represents a

child-report pair. About 98 percent of cases receive a disposition within two years of being

reported (e.g., a report submitted in 2006 is almost certain to appear in the 2006, 2007 or

2008 Child Files).

We first identify the 435 counties that are unmasked in all 13 Child Files from 2006 to

2018. We then remove observations from the counties that are not continuously unmasked

in the Child Files between 2006 and 2018, those from Puerto Rico (due to data quality

concerns), observations for which county of report is masked or missing including child

fatalities, and observations with a report year earlier than 2006 or later than 2016. The

next step involves identifying observations that appear in multiple Child Files. For these,

we follow the recommendation in the NCANDS User’s Guide to keep only the observations

from the most recent fiscal year. The next step in constructing the panel involves appending

together all of the relevant Child Files.

We construct maltreatment outcomes at the child-level. To do so we collapse the ap-

pended data to create a count of the number of unique children under age five with at least

one allegation, with at least one substantiated allegation, etc. in the county-period. We then
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divide the resulting counts by the annual 0-4 child population in the county measured in

thousands from SEER. The resulting balanced county-by-period panel represents 435 unique

counties and 264 unique bimonthly reporting periods during the 11-year sample period.

Finally, we drop two counties that do not belong to the contiguous United States as we

do not have weather data for them. Thus, we obtain a balanced panel of 433 counties in 42

states.

Less than 0.001% of child-level observations (prior to collapsing) have missing values for

maltreatment type. These are excluded from the maltreatment-specific outcomes measures

we construct. About 0.06% have missing values for report source. We assign the following

report sources to the “professional reporter” category: social services personnel; medical

personnel; mental health personnel; legal, law enforcement, and criminal justice personnel;

education personnel; child daycare provider. The following report sources are categorized

as “non-professional reporters”: substitute care provider, alleged victim, parent, other rela-

tive, friends/neighbors, alleged perpetrator, anonymous reporter, other, unknown or missing.

About 0.76% of the child-level observations have missing values for the prior victimization

variable; children with missing values are not reflected in the child maltreatment measures

we use for this component of our analysis.

The foster care removal rate reflects the number of children per 1000 in the county-period

who were known to be removed from their homes and placed in foster care with 60 days of

the period. For this outcome, we follow (Baron et al., 2024) and restrict attention to counties

located in state-years during which foster care information is reported to NCANDS, yielding

an unbalanced panel of 376 counties for the sample time period.

A.2 Computing Changes in Future Temperatures Due to Climate

Change

To predict ∆C, we leverage state-of-the-art techniques and climate change projections. We

use daily climate estimates averaged over the period 2080-2100 from 15 global climate mod-
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els included in Phase 6 of the Coupled Model Intercomparison Project, or CMIP (Meehl

et al., 2007) which we assign to counties based on the population-weighted spatial aver-

age of cells covering each county.21 To account for well-documented discrepancies between

model predictions and measured and modelled current temperatures (Auffhammer et al.,

2013; Ortiz-Bobea, 2021), we downscale these estimates using historical predictions for these

models and historical PRISM temperature estimates for the period 1981-2000. We use these

downscaled daily predictions to compute the predicted number of days in each temperature

bin for the 24 semimonthly periods corresponding to our reporting periods in an average

year in 2080-2100. Finally, we subtract the number of days in each temperature bin and

reporting period averaged over our sample period to obtain our desired ∆C.

This exercise faces two dimensions of uncertainty. First, there is uncertainty in our

estimates of the temperature-maltreatment relationship (regression uncertainty), which is

usually represented by confidence intervals. Second, there is uncertainty in climate projec-

tions, represented by the 15 different climate models. To account for regression uncertainty,

we follow Burke et al. (2015) and bootstrap our main specification sampling observations

1,000 times with replacement. We then multiply each of these 1,000 sets of estimated effects

by the ∆C obtained from each of the 15 climate models, to allow for uncertainty in the

climate projections. Thus, this exercise yields a vector of 15,000 bootstrap replications for

each county, which reflect both sources of uncertainty.

21We use estimates from the following models: AWI-CM-1-1-MR, CNRM-CM6-1, CNRM-

ESM2-1, EC-Earth3-Veg-LR, GFDL-ESM4, INM-CM4-8, INM-CM5-0, IPSL-CM6A-

LR, KACE-1-0-G, KIOST-ESM, MIROC-ES2L, MIROC6, MPI-ESM1-2-LR, NESM3,

UKESM1-0-LL. We downloaded these estimates from the Copernicus’s Climate Data Store

using the function download cmip6 ecmwfr in the R package ecmwfr. We selected the

Shared Socioeconomic Pathway 245, a ”middle of the road” socioeconomic scenario cor-

responding to Representative Concentration Pathway (RCP) such that radiative forcing

reaches a level of 4.5 Watts/m2 in 2100 (Miller et al., 2021; Riahi et al., 2017).
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A.3 Additional figures and tables
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Figure A1: Spatial Variation in Allegation Rates for Young Children

5.323 − 9.008
3.829 − 5.323
3.028 − 3.829
2.397 − 3.028
1.722 − 2.397
0.201 − 1.722
No data

Notes: This figure plots the median allegation rate for each sample county during the sample period, 2006 to 2016. The
allegation rate measures the number of children age 0-4 per 1,000 with at least one maltreatment allegation in the county-
semimonthly reporting period.
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Figure A2: Spatial Variation in Victimization Rates for Young Children

1.174 − 3.478
0.846 − 1.174
0.652 − 0.846
0.461 − 0.652
0.255 − 0.461
0.000 − 0.255
No data

Notes: This figure plots the median victimization rate for each sample county during the sample period, 2006 to 2016. The
victimization rate measures the number of children age 0-4 per 1,000 with at least one substantiated maltreatment allegation
in the county-semimonthly reporting period.

6



Figure A3: Monthly and Annual Variation in Child Maltreatment
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(a) Monthly mean allegation and victimization rates
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(b) Annual mean allegation and victimization rates

Notes: Panel (a) of this figure plots the monthly means of allegation and victimization
rates for children ages 0 to 4 during the sample period, 2006 to 2016. Panel (b) plots the
annual means of the allegation (left y-axis) and victimization (right y-axis) rates for the
sample period, 2006 to 2016. The allegation rate measures the number of children age 0-4
per 1,000 with at least one maltreatment allegation during the semimonthly reporting period.
The victimization rate measures the number of children age 0-4 per 1,000 with at least one
substantiated maltreatment allegation during the semimonthly reporting period.
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Figure A4: Spatial Variation in Maximum Temperatures

27.5 − 142.7
11.1 − 27.5
5.3 − 11.1
1.7 − 5.3
0.5 − 1.7
0.0 − 0.5
No data

Notes: This figure shows the average annual number of days in each county with maximum temperatures above 35 ◦C over
the sample period, 2006-2016.
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Figure A5: Relationship between Temperature and Maltreatment of Young Children, Alter-
native Temperature Bins

-.0
4

-.0
2

0
.0

2
.0

4
C

oe
ffi

ci
en

t, 
95

%
 C

I

<=0 0-10 10-20 20-30 30+
Temperature

Contemporaneous

(a) Allegation rate: 10-degree bins
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(b) Allegation rate: 3-degree bins
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(c) Victimization rate: 10-degree bins
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(d) Victimization rate: 3-degree bins

Notes: This figure plots the estimated coefficients and 95% confidence intervals on the
contemporaneous temperature bin variables defined over 10◦C intervals (Panels (a) and (c))
and over 3◦C intervals (Panels (b) and (d)), respectively. Controls and fixed effects are as
described in the main specification. Panels (a) and (b) report results for the allegation rate,
the number of children age 0-4 per 1,000 with at least one maltreatment allegation during
the county-period. Panels (c) and (d) plot results for the victimization rate, the number of
children age 0-4 per 1,000 with at least one substantiated maltreatment allegation during
the county-period.
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Figure A6: Relationship between Temperature and Maltreatment of Young Children, Alter-
native Assignment of Weather Variables
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(a) Allegation rate
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(b) Victimization rate

Notes: This figure plots the estimated coefficients and 95% confidence intervals on the
contemporaneous temperature bin variables. Temperature leads and lags are included but
not reported. Controls and fixed effects are as described in the main specification. Panel
(a) reports results for the allegation rate, the number of children age 0-4 per 1,000 with at
least one maltreatment allegation during the county-period. Panel (b) plots results for the
victimization rate, the number of children age 0-4 per 1,000 with at least one substantiated
maltreatment allegation during the county-period. Temperature and precipitation measures
are assigned to each county by averaging across grid cells that intersect the county polygon
and weighing observations by the fraction of county surface they cover.

10



Figure A7: Relationship between Temperature and Victimization Rate for Young Children
by Climate Zone
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(a) Zones 1-2
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(b) Zone 3
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(c) Zone 4

-.0
8

-.0
7

-.0
6

-.0
5

-.0
4

-.0
3

-.0
2

-.0
1

0
.0

1
.0

2
.0

3
.0

4
C

oe
ffi

ci
en

t, 
95

%
 C

I

<=0 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35+
Temperature

Contemporaneous

(d) Zones 5-7

Notes: This figure plots the estimated coefficients and 95% confidence intervals on the
contemporaneous temperature bin variables. Temperature leads and lags are included but
not reported. Controls and fixed effects are as described in the main specification. For each
panel, the results show the estimated relationship between temperature and the victimization
rate for sub-samples based on climate zone using 2003 International Energy Conservation
Code designations. Panel (a) through (d) report results for 80 counties in climate zones 1
and 2; 112 counties in zone 3; 88 counties in zone 4; and 135 counties in zones 5, 6 and 7,
respectively. The victimization rate is the number of children age 0-4 per 1,000 with at least
one substantiated maltreatment allegation during the county-period.
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Figure A8: Relationship between Temperature and Maltreatment of Young Children by
Report Source
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(a) Allegation rate, professional
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(b) Victimization rate, professional
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(c) Allegation rate, non-professional
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(d) Victimization rate, non-professional

Notes: This figure plots the estimated coefficients and 95% confidence intervals on the
contemporaneous temperature bin variables. Temperature leads and lags are included but
not reported. Controls and fixed effects are as described in the main specification. Panels
(a) and (c) report results for the allegation rate, the number of children age 0-4 per 1,000
with at least one maltreatment allegation in the county-period. Panels (b) and (d) plot
results for the victimization rate, the number of children age 0-4 per 1,000 with at least one
substantiated maltreatment allegation in the county-period. Panels (a) and (b) show results
based on reports from professional sources while (c) and (d) depict results based on reports
for non-professional sources.
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Figure A9: Relationship between Temperature and Allegation Rate for Young Children by
Maltreatment Type
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(a) Physical abuse
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(b) Neglect
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(c) Sexual abuse
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(d) Emotional maltreatment

Notes: This figure plots the estimated coefficients and 95% confidence intervals on the
contemporaneous temperature bin variables. Temperature leads and lags are included but
not reported. Controls and fixed effects are as described in the main specification. For each
panel, the results show the estimated relationship between temperature and the allegation
rate where the rate is calculated by type of maltreatment. Panel (a) shows results for
physical abuse; panel (b) shows results for neglect; panel (c) reports results for sexual abuse;
panel (d) provides results for emotional or psychological maltreatment. The allegation rate
is the number of children age 0-4 per 1,000 with at least one maltreatment allegation of the
respective type during the county-period.
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Figure A10: Relationship between Temperature and Maltreatment of Young Children by
Prior Victim Status
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(a) Allegation rate, prior victim
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(b) Victimization rate, prior victim
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(c) Allegation rate, not prior victim
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(d) Victimization rate, not prior victim

Notes: This figure plots the estimated coefficients and 95% confidence intervals on the
contemporaneous temperature bin variables. Temperature leads and lags are included but
not reported. Controls and fixed effects are as described in the main specification. Panels
(a) and (c) plot results for the allegation rate, the number of children age 0-4 per 1,000 with
at least one allegation during the county-period. Panels (b) and (d) show results for the
victimization rate, the number of children age 0-4 per 1,000 with at least one substantiated
maltreatment allegation during the county-period. The top panels depict results for children
who are known to be prior maltreatment victims while the bottom panels show results for
children who are not known to be prior victims of maltreatment
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Figure A11: Relationship between Temperature and Allegation Rate of Young Children by
Air Conditioning Penetration, Median Household Income, and Urbanicity
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(a) Median household income
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(b) Percent urban

Notes: This figure plots estimated coefficients and sums of estimated coefficients as ap-
propriate, and 95% confidence intervals. Panel (a) reflects a specification that includes
interactions among the contemporaneous temperature bin variables and six indicators for
types of counties by median household income (above/below median) and residential air
conditioning penetration rate in 2005 (by tercile). Panel (b) is constructed similarly but
reflects a specification with interactions among the contemporaneous temperature bin vari-
ables and six indicators for types of counties by urbanicity (above/below median) and
residential air conditioning penetration rate in 2005 (by tercile). Dots indicate low-AC
and low-income/urbanicity counties, triangles low-AC and high-income/urbanicity counties,
squares medium-AC and low-income/urbanicity counties, hollow squares medium-AC and
high-income/urbanicity counties, Xs high-AC and low-income/urbanicity countiesm, and
diamonds high-AC and high-income/urbanicity counties. Temperature leads and lags are
included but not reported. Controls and fixed effects are as described in the main specifica-
tion. This figure plots results for the allegation rate.
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Figure A12: Relationship between Temperature and Parental Time Use
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(a) General Activities
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(b) Childcare

Notes: This figure plots the estimated coefficients and 95% confidence intervals on the con-
temporaneous temperature bin variables. Precipitation is included, as are fixed effects for
county-bimonthly period, day-of-week, and state-year. The number of ATUS observations
is 16,521. Mean values (standard deviations) for the time use variables, measured in min-
utes per day—Work: 182.5 (257.9), Housework 124.6 (130.4), Sports/Social: 224.6 (168.1),
Everything Else: 907.5 (198.6), Active Childcare: 126.8 (130.9), Secondary Childcare: 402.9
(130.9)
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Figure A13: Average Predicted Change in Victimization Rate for Young Children Due to
Climate Change, Alternative Period and Sample
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(a) In-sample Counties, 2081-2100

Mean: .128
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(b) US-wide Counties, 2040-2060

Notes: Panel (a) plots the estimated change in the victimization rate of children aged 0-4,
that is the change in the average number of children per 1,000 with at least one substantiated
maltreatment allegation, attributable to climate change in our sample counties in 2080-2100.
Panel (b) plots the estimated change in the victimization rate of children aged 0-4, that is
the change in the average number of children per 1,000 with at least one substantiated
maltreatment allegation, attributable to climate change in the contiguous US in 2040-2060.
Both panels reports results for 15 climate models across 1,000 bootstrap replications of
our main specification. For each model, we report the minimum and maximum estimates
obtained, alongside the median, as well as first and third quartiles. The vertical dashed gray
lines report the 2.5th and 97.5th percentiles across all models and bootstrap replications (0.05
and 0.383, respectively), while the vertical solid line reports the overall mean, 0.216.
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Table A1: Summary Statistics for Outcome Measures

Mean
(Standard deviation)

Panel A: Allegation rate measures

Allegation rate 3.459
(2.100)

Allegation rate, professional source 1.757
(1.260)

Allegation rate, non-professional source 1.702
(1.321)

Allegation rate, prior victim 0.682
(0.830)

Allegation rate, not prior victim 2.573
(1.724)

Panel B: Victimization rate measures

Victimization rate 0.792
(0.725)

Victimization rate, professional source 0.551
(0.526)

Victimization rate, non-professional source 0.240
(0.329)

Victimization rate, prior victim 0.209
(0.328)

Victimization rate, not prior victim 0.536
(0.528)

Panel C: Additional measures

Substantiation rate 0.233
(0.143)

Foster care removal rate 0.194
(0.235)

Notes: Table reports means and standard deviations for outcome
measures based on the balanced panel sample of 114,312 observations,
which represents 433 unique counties for 264 bimonthly periods. The
foster care removal rate mean and standard deviation are based on an
unbalanced panel of 376 counties. See text at beginning of appendix
for information on construction of measures.

18



Table A2: Results for Control Variables in Main Specifications

Allegation Victimization Mean
rate rate (Standard

deviation)

Share of children in poverty 1.439** 0.0602 0.210
(0.533) (0.248) (0.074)

Median household income (1,000 2016 USD) -0.00931* -0.00989*** 54.994
(0.00433) (0.00224) (13.047)

Share Black 5.059 1.470 0.120
(3.286) (1.552) (0.120)

Share Hispanic -10.59*** -2.932* 0.139
(2.282) (1.283) (0.155)

Share other race -15.57*** -2.453 0.045
(3.821) (1.580) (0.052)

Unemployment rate 0.00911 0.00331 6.839
(0.0185) (0.00830) (2.714)

Average daily precipitation over reporting period (in decimeters)

Contemporaneous -1.083*** -0.325*** 0.028
(0.147) (0.0601) (0.028)

Lag 1 0.182 0.00671 0.028
(0.121) (0.0602) (0.028)

Lag 2 0.0856 0.000638 0.028
(0.126) (0.0536) (0.028)

Lead 1 0.118 -0.0175 0.028
(0.143) (0.0595) (0.028)

Lead 2 0.0484 0.0140 0.028
(0.130) (0.0591) (0.028)

Notes: First two columns of the table report the estimated coefficients and standard errors associated with
control variables for the two main outcome variables: allegation rate and victimization rate. Fixed effects
are as described in the main specification. The final column reports sample means and standard deviations.
Socioeconomic controls are annual county-level measures. Sample size is 114,312. which represents 433 unique
counties for 264 bimonthly periods.
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