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Abstract4

Using administrative criminal records from Texas, we show how high temperatures affect5

the decision-making of police officers, prosecutors, and judges. We find that police reduce the6

number of arrests made per reported crime on the hottest days and that arrests made on these7

days are more likely to be dismissed in court. For prosecutors, high temperature on the day8

they announce criminal charges does not appear to affect the nature and severity of the charges.9

Judges, however, dismiss fewer cases, issue longer prison sentences, and levy higher fines when10

ruling on hot days. Our results suggest that the psychological and cognitive consequences of11

exposure to high temperatures have meaningful consequences for criminal defendants as they12

interact with the criminal justice system.13

1 Introduction14

High temperature increases criminal activity.1,2,3,4,5,6,7,8,9 But what effects does it have on other15

actors in the judicial process? One explanation for the impact of heat on crime, with broad support16

in both the psychological and economics literatures, is that heat has cognitive and psychological17

effects that reduce emotional control and increase aggression.4,5,10,11 An implication of the cognitive18

and psychological channel, however, is that heat not only impacts potential civilian defendants, but19

also the police charged with arresting them, the prosecutors responsible for prosecuting them, and20

the judges who ultimately preside over their trials.21

In this paper, we examine heat’s impacts in the criminal justice system by focusing on non-22

defendant actors (i.e., the police, prosecutors, and judges). Heat’s effects on these actors have23

important implications for how crimes are pursued and for the outcomes defendants ultimately24

experience. Despite a robust literature on heat and crime, much less attention has been given to25

how heat impacts the range of non-defendant actors in the judicial system. Some recent work has26

attempted to address this gap, with varied results. Police appear to reduce effort in the execution27

of their duties not related to criminal justice (i.e. traffic stops) on hotter days,2,12 but do not28

commit more fatal shootings on those days.13 Judges may grant fewer asylum requests on hot29
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days,14 though an examination of additional data on asylum requests has called this result into30

question.15 Judges in India have been found to issue more convictions on hotter days.1631

Separate work has demonstrated how heat warps decision-making – by increasing people’s irri-32

tability, anger, and hostility.4,5,17,18 The argument is succinctly summarized: “aggression in heat is33

mediated by emotions, cognitions[sic], and stress from affective-thermoregulatory conflict that pro-34

duces violently aggressive behavior.”19 This is consistent with evidence that heat has much larger35

impacts on violent crimes, or crimes of passion, than on property crimes.1,2,9,2036

Heat not only has negative impacts on psychological control but also on cognitive and non-37

cognitive skills in a range of settings.21 Heat has been shown to reduce student performance in38

both the short22,23,24 and long-term.25 Laboratory studies find that performance of both cognitive39

and non-cognitive tasks declines as temperature increases.26,27,28 Non-police government officials40

appear to be less zealous in the execution of their duties on hotter days12 and consumers rely more41

on heuristics for decision-making when subjected to heat stress.29 The cognitive impacts of heat42

may be particularly important in the context of a judicial system that often requires cognitively43

demanding decisions from police, prosecutors, and judges.44

Capturing the full effect of heat on potential defendants is important from a welfare perspective.45

Existing work demonstrates that heat imposes substantial welfare costs by increasing criminal46

activity. But arrests and incarceration also impose welfare costs, particularly on those who are47

arrested.30,31,32 Understanding the extent to which the number of arrests changes on hot days48

because of heat’s impact on police, as opposed to increases in crime, consequently has important49

implications for how the welfare costs of heat-driven changes in crime are distributed. For example,50

if arrests on hot days do not keep pace with increases in crime because of declines in police effort,51

there is likely a substantial welfare cost being shifted onto victims that could be alleviated by52

increased police effort.53

The overall impact of heat on welfare in the criminal justice system also depends on how heat54

impacts outcomes for defendants after crimes and arrests have occurred. It is well known that55

judges can be influenced by apparently-extraneous factors, such as the loss of a local college sports56

team around the time of a ruling.33,34 Prosecutors are also not free from bias in their decisions,3557

although no evidence to date has shown how they are affected by heat. Judges and prosecutors58

may be influenced by heat for the same reason as civilians and police officers or as workers in59

other settings. Emotional affect, mood, and cognitive function all impact prosecutorial and judicial60

decision-making. Heat may influence judge and prosecutor decisions through its impacts on both61

cognitive and non-cognitive functions.62

Heat’s effects on emotional control and cognition are likely to manifest differently for different63

actors in the judicial system due to different mediating factors. Police and prosecutors, for example,64

tend to work in teams, while judges typically make decisions about cases on their own. Police and65

judges also make decisions under time pressure, either because they must make immediate decisions66

about arrests or because they must move quickly through large caseloads. Prosecutors, on the other67

hand, typically make decisions about charges over the course of multiple days. As a result, one68
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might expect to observe the largest impacts of heat on judges - who typically act alone and under69

time pressure - followed by police, with the smallest effects on prosecutors.70

While prosecutors and judges likely conduct most of their business in buildings with at least71

partial air conditioning, there are still numerous channels through which heat could impact their72

decision-making. Most directly, heat can reduce the effectiveness of the air conditioning that is in73

place. Comprehensive data on AC penetration in Texas courtrooms is not available, but, as late as74

2021, there were Texas courtrooms that still relied on window units and did not have central air75

conditioning. While window units clearly have a mitigating impact, the absence of modern HVAC76

systems makes older public buildings less protected against heat even if they nominally possess air77

conditioning. High temperatures make it more difficult to maintain optimal temperature ranges78

within these buildings.79

Aside from the condition of infrastructure in public buildings in which the law is administered,80

there are other settings and channels through which heat may impact decision-making in the legal81

system. Existing work has highlighted that both judges and prosecutors, for example, may be82

exposed to heat before or during their commute and that heat may also influence judge or prosecutor83

behavior due to exposure during breaks or by preventing them from going outside during a break84

in order to avoid exposure.14 This exposure may exert a persistent impact on them throughout85

the day. Additionally, day time temperatures are correlated with the prior night’s temperatures,86

which, when high, have been shown to have adverse impacts on sleep and consequently a person’s87

behavior on the following day.36 Police officers, though often working in air conditioned vehicles,88

are susceptible to the effects of heat through these same channels, as well as through more of the89

work day spent outside. Thus, even though police, prosecutors, and judges, spend large amounts of90

time working in climate controlled environments, heat may still play a role in their decision-making.91

We leave the decomposition of the effects of heat on decision-making across each of these channels92

to future research.93

1.1 Our approach94

We use the most comprehensive data set yet brought to bear on this topic in the U.S. (for details95

on our data see SI-1). Our data cover the universe of more than 10 million arrests across the state96

of Texas from 2010 through 2017, with comprehensive information on the subsequent prosecution97

and trials associated with each arrest. Our data are unique in providing detail at the individual98

defendant level across a large geographic region and in including information about the actions of99

police, prosecutors, and judges in each case. The richness of our data allows us to better understand100

how heat affects human behavior in the judicial system.101

Our data contain demographic information on the arrested individual, including their home102

address, race, and date of birth, as well as information on the charge at arrest. Crucially, these103

data provide dates associated with major decisions: the date of arrest, the date on which the104

prosecutor files charge(s), and the date on which the judge makes a ruling. On average, in our105

data, more than five months elapse between the date of arrest and the date of a judge’s decision.106
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Combining these data with detailed daily temperature data allows us to measure the causal effect107

of heat on the share of crimes resulting in an arrest, the probability of conviction or dismissal, and108

on decisions made by prosecutors and judges.109

Specifically, we estimate a series of models that rely on quasi-random variation in day-to-day110

temperatures to examine how temperature on the day on which decisions are made (or filed) impacts111

the outcomes of those decisions. While Texas is generally a warm state, we observe substantial112

variation in day-to-day maximum temperatures both within and across the counties in our sample113

(Figure SI-1 and SI-2). Our main specification uses the now-standard two-way fixed effects (TWFE)114

model with binned temperature.37,25115

Our analysis of the impact of heat on police action goes beyond existing examinations and116

looks at the effects of heat on core police responsibilities – the investigation and arrest of those117

committing a wide range of crimes, beyond traffic violations. We utilize two measures in this118

analysis. First, we examine how arrests compare to reported crimes on hotter versus cooler days in119

Houston, Texas’s largest city. Second, we consider the outcomes of defendants who are arrested on120

hotter versus cooler days. The first measure serves as a proxy of police effort and forcefulness: if121

heat makes police more forceful or effort, for example, one would expect to see more arrests relative122

to reported crimes on hotter days. On the other hand, if heat reduces police forcefulness, one would123

expect to see fewer arrests relative to reported crimes on hotter days. Our second measure captures124

the effect of heat on the types of arrests that police make. If heat makes police more forceful, they125

may be more likely to arrest individuals that prosecutors, operating with more remove from the126

(literally) hot situation, may find difficult to prosecute. As a result, individuals arrested on hot127

days may be more likely to have their case dismissed.128

Prosecutors have a great deal of discretion in the U.S. legal system.38 They can choose to drop129

charges, not proceed with charges for lack of evidence, or change charges against a defendant. Our130

data record information about these decisions. Specifically, we observe whether prosecutors choose131

not to pursue charges, whether they change the initial charges, and if so in what direction. These132

charges are recorded in our data as distinct from the charges recorded by the arresting officers.133

They are also distinct from decisions made by the judge.134

We examine two different aspects of prosecutor decisions to test the hypothesis that high tem-135

peratures influence their decisions. First, we consider whether prosecutors change the number of136

cases they choose to drop or release without prosecution on hot days. Second, we examine whether137

the prosecutor is more likely to add additional charges beyond the arresting charges and, condi-138

tional on adding charges, if they add more additional charges on hot days. Our data indicate all of139

the charges the defendant faced after their arrest. But they also indicate whether the prosecutor140

specifically added to those charges - distinct from whether or not the prosecutor increased the level141

of the arrested charge. For example, we see if a prosecutor adds a resisting arrest charge to a142

defendant who was initially arrested for being drunk and disorderly. In all analyses, we control143

for the total number of cases that a prosecutor decides on a given day to address concerns that144

there may be correlation between the temperature on a given day and the number of cases the145
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prosecutor works through. We also control for defendant characteristics – gender, race, ethnicity –146

and whether the crime is violent or non-violent.147

Turning to judges, our data and setting allow us to test a wider range of hypotheses around148

the impact of heat on judges than in previous work that examines asylum requests14 or conviction149

decisions.16 We use a much longer sample period than previous work in the U.S. that includes150

roughly twice as many cases as analyzed in previous work and addresses concerns about sample151

size.14,15 Additionally, there is a greater variety of outcomes for defendants in a criminal case as152

compared to asylum cases, as well as a range of actions the judge can take besides determining153

guilt or innocence.154

We assess whether judges making decisions on hotter days are more or less likely to dismiss a155

case against a defendant. Judges are often the most important decision-makers in whether a case156

is dismissed in the U.S. Convictions, on the other hand, depend on the actions of a larger group157

of people, including the judge, the prosecutor, and the jury. Dismissals may also occur because158

witnesses or others fail to show up. This suggests some dismissals are outside of the control of159

the judges. To the extent this is true, it will add noise to our results, but is unlikely to drive160

those results. One exception is if defense attorneys are less well-prepared on hotter days and so are161

less successful in arguing for dismissals. Given our results on the impact of heat on prosecutors,162

however, we believe this is unlikely.163

Second, we consider the punishments issued by the courts. We have data on the length of the164

sentence, the length of probation, and the amount of any fines issued. Fines are separate from court165

costs that defendants are ordered to repay. We do not have information on the types of punishment166

a particular case is eligible for, so when we analyze punishments we only consider those cases for167

which the punishment data are not missing. In all analyses we control for the total number of cases168

that a judge hears on a given day, to address concerns that there may be correlation between the169

temperature and the number of cases the judge hears. We also control for defendant characteristics170

– gender, race, ethnicity – and whether the crime is violent or non-violent.171

2 Results172

2.1 The impact of heat on the police173

We start with the effects of heat on our measures of police behavior. We find that arrests respond174

less to heat than reported crimes. Considering all types of crimes, there are generally three times175

as many reported crimes as arrests on any given day in our data. To test the impact of heat on176

police behavior, we examine how the difference between reported crimes and arrests changes on hot177

days and report results in Panel A of Figure 1 (full results are presented in Table SI-2).178

We measure the difference between reported crimes and arrests, such that a positive difference179

indicates more reported crimes than arrests. We consider both the number of arrests on the day the180

crime is reported as well as arrests on the same day the crime is reported plus the subsequent three181

days. In both cases, hot days substantially increase the difference between reported crimes and182
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arrests. On the hottest days, using the contemporaneous results, the difference between reported183

crimes and arrests is approximately 13% larger than the same difference on cooler days.184

We turn now to an examination of how the cases of those arrested on hot days proceed through185

the judicial system. A significant advantage of our data compared to much of the data used186

in previous examinations of the impact of heat on crime is that we can observe the outcome of187

every step of the judicial process - from arrest to prosecution to trial - for a given case. We take188

advantage of the comprehensive scope of our data to examine whether individuals arrested on hot189

days experience different outcomes than those arrested on cooler days. In this analysis, we do not190

consider the temperature on the day of the trial, only the temperature on the day of the arrest.191

Arrests increase on hot days but in this analysis we find that a larger share of these arrests192

result in dismissals (Panel B, Figure 1). The difference between dismissal and conviction rates193

begins to appear at temperatures above 80◦F and continues to diverge as temperatures increase.194

At all temperatures above 80◦F, the difference in the change in the share resulting in a dismissal is195

significantly different from the change in the share resulting in a conviction. We also examine how196

convictions and dismissals change on hot days for White, Black, and Hispanic defendants. We do197

not find evidence that the impact varies by race or ethnicity. The change in the relative share of198

dismissals and convictions is also not the result of different types of crimes occurring on hot days199

relative to less hot days. Accounting for different patterns of criminal activity on hot and cool days200

leaves 45% of the observed increase in the share of cases unexplained (Section SI-4). The change201

in the share of convictions, on the other hand, is almost completely explained by the changing202

make-up in the types of crimes that occur on hotter days.203

Our findings are likely due to a combination of factors. Reported crime increases are likely204

driven by actual increases in criminal activity due to heat, as prior work has shown. It is also205

possible that civilians are more likely to call the police on hot days, either to report actual criminal206

activity or to report something that is not actually criminal activity. Police, in turn, make more207

arrests on hot days than on cooler days, but their arrest rate falls further behind the reported crime208

rate on hot days. While this pattern could be consistent with heat not having any effect on police209

and only effects on crime and/or crime reporting, the fact that arrests on hot days are more likely210

to be dismissed does suggest that heat is having a deleterious effect on police decision-making.211

2.2 The impact of heat on prosecutors212

We do not find evidence that heat impacts prosecutor decisions regarding whether to drop a case.213

We show in Panel A of Figure 2 (full results in Table SI-3) that prosecutors do not appear to214

release defendants or drop charges with any greater or lesser frequency on hot days. Our point215

estimates suggest that they may be more likely to add charges on hotter days, but these estimates216

are very imprecise, with standard errors of the same magnitude as the point estimates. We find217

that, conditional on adding charges, prosecutors may add more charges on hot days, but our point218

estimate is only weakly significant and only a small share (roughly 2.5%) of cases in our data219

ultimately see additional charges being added.220
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When we examine these outcomes separately for White, Black, and Hispanic defendants, we221

find little to no evidence that heat differentially impacts prosecutors’ treatment of defendants of222

different races or ethnicities. Our estimates for how heat impacts prosecutors’ decisions to release223

defendants early, for example, does not vary across race or ethnicity. We do find that prosecutors224

may be more likely to add charges to Black defendants on hotter days, but our estimates also suggest225

that conditional on having added charges, White and Hispanic defendants have more additional226

charges than Black defendants. While meriting future work to examine this question more closely,227

our results do not suggest that heat leads to differential prosecutorial decisions based on the race228

or ethnicity of the defendant.229

Overall, we find that heat does not exert a meaningful influence on prosecutor decisions. This230

may be because of the more diffuse decision-making process in most prosecutor offices, making231

temperature on the day of the decision less relevant for the process. This is consistent with existing232

work on prosecutor bias, which suggests prosecutors may be biased in specific circumstances (e.g.,233

male prosecutors prosecuting female defendants35), but not on average. We do not know which234

prosecutor in a prosecutor’s office pursued a given case and how the process unfolded, which leaves235

open the possibility that more refined data might in fact show the impacts of heat on decision-236

making in specific contexts.237

2.3 The impact of heat on judges238

Our results indicate that judges consistently behave in ways that are less favorable to defendants239

when decisions are made on hotter days (Panel B, Figure 2 and Table SI-4). Our estimate for240

how convictions change on hot days is imprecise and not significant, but indicates a 90◦F day241

increases convictions by about 1%. Dismissals, however, fall by just under 5% on a day with mean242

temperature above 90◦F. The fact that convictions are decided through a process involving the243

prosecutors, jury, and judge, while dismissals tend to be decided by a judge alone, provides further244

evidence that teamwork can mitigate the effect of heat on decision-making. Though juries also245

deliberate over numerous days, making our estimate of the effect of heat on their decision-making246

process imprecise, these findings are in line with the effects of heat on police and prosecutors.247

Courts appear to issue more severe punishments on hotter days relative to cooler days. The248

length of confinement increases by approximately 6.5% when the decision is made on a day with249

mean temperature above 90◦F. Fines also increase on hot days, by approximately 4%, but we do250

not observe changes in the length of probation.251

The number of cases that result in a sentencing decision or a court fine is relatively small.252

Figure SI-3 shows the results of a randomization inference test to examine whether our estimates253

of the impact of days above 90◦F on sentence length and fines are simply due to random chance254

in which cases happen to be decided on the hottest days. The p-value from the randomization255

inference test in both cases suggests that our results are significant and not due to random chance256

in which cases are decided on hot days.257

As with prosecutors and police, heat does not appear to impact court decisions differentially258
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based on the defendant’s race or ethnicity. We find that hot days impact decisions about conviction259

or dismissal similarly for White, Black, and Hispanic defendants. Nor does heat impact the length260

of sentence or fine amount differently for White, Black, or Hispanic defendants. Our results are261

also robust to including controls for temperature on the day of the arrest separately from the262

temperature on the day of the court’s decision.263

Taken together, these effects suggest that outdoor temperatures do impact decisions made by264

judges. Judges issue more severe sentences on hotter days and become less willing to dismiss265

cases. This is consistent with the hypothesis that heat increases cognitive and emotional stress in266

ways that have consequences for the outcome of cognitively intensive tasks. Heat can thus have267

meaningful effects on performance even in settings without physical labor. The effects are lower in268

magnitude than the effects of heat on judicial decisions in India,16 consistent with the notion that269

while AC penetration in Texas courtrooms is not complete it is far greater than in Indian courts.270

We interpret this difference as representative of the mitigating impact that AC in courtrooms may271

have on judges. More detailed work examining the role of AC in reducing the effects of heat on272

cognitively demanding job performance is warranted.273
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Figure 1: Outcomes related to police behavior on hot days - Panel A reports the coeffi-
cients from two regressions of heat on the difference between reported crimes and recorded arrests
in the Greater Houston area. The solid red line considers the difference between reported crimes
and arrests on that day. The dashed blue line considers reported crimes and recorded arrests on
the same day plus the subsequent three days. In both cases the difference between reported crimes
and arrests grows on hotter days. There are more reported crimes than arrests on a typical day,
but on a day with a maximum temperature above 100◦F this difference is roughly 13% larger than
on a day with a maximum temperature between 60 and 65◦F. Full results of this estimation are
reported in Table SI-2. In Panel B, we report the coefficients from a regression of heat on the share
of arrests that result in a dismissal (dashed orange line) and conviction (solid green line). Tem-
peratures below approximately 80◦F have little effect on these shares. However, a greater share
of arrests made on a hot day result in a dismissal relative to arrests occurring on a day with a
maximum temperature between 60 and 65◦F. Hot days also reduce the share of arrests that result
in convictions relative to a day with a maximum temperature between 60 and 65◦F. In both panels,
the regressions include a full suite of controls for precipitation, county, week, month, and year fixed
effects. In both panels the shaded area indicates the 99% CI.
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Figure 2: Heat’s impact on prosecutors and judges - Panel A reports the coefficients from
four separate linear fixed effects regressions of heat on outcomes measuring prosecutor behavior.
Outcomes are measured at the case level. We report coefficients from the highest three temperature
bins here and outcomes are defined above the coefficient estimates. Standard errors are clustered
at the prosecutor level. All include controls for dew point, minimum vapor pressure deficit, and
the gender, race, and ethnicity of the defendant. All regressions are weighted by the total cases the
prosecutor tries in our sample. “Dropped” refers to cases that are coded in the data as “No Bill,”
“Agency drop charge,” “Pros. reject charge,” “Withdrawn by complainant,” and “Pros. rejected
charge due to diversion.” “Released” refers to cases that are coded in the data as “Released w/o
Pros” and are not coded as “Dropped.” Full regression results are detailed in Table SI-3. Panel
B reports results from a similar set of regressions but measures outcomes for judges. We include
the same set of controls and cluster standard errors at the court level. Conviction indicates the
defendant was convicted of the original charge. Dismissal indicates the charge was dismissed. Coef-
ficients indicate the percentage increase in the outcome from the outcome’s mean for an additional
day in each bin. In both panels the grey bars represent the 99% CI. Full results are reported in
Table SI-4.



3 Discussion274

We study how the adverse effects of heat on cognition, mood, and emotional state in turn affect275

the decision-making process of police officers, prosecutors, and judges. We move beyond existing276

work on the effect of heat on police by showing that its effects are more complex than just simple277

reduction in effort. Police make more arrests on hot days, but fewer arrests per reported crime. We278

thus document the “regulatory gap” caused by heat that has previously been hypothesized.12 We279

also show that not only is effort reduced, but that arrests made on hot days are also more likely280

to be dismissed relative to arrests made on cooler days. We thus provide evidence, consistent with281

abundant evidence of the negative cognitive impacts of heat,21 that heat hurts the decision-making282

process of police officers and leads to the unnecessary detention of civilians.283

Heat does not appear to impact prosecutorial decision-making. Though judges and prosecutors284

work in similar environments, prosecutors work on charges over several days and in teams, while285

judges largely decide on sentence severity alone and often under significant time pressure. That286

heat appears to impact judges more than prosecutors suggests that teamwork, among other factors,287

could play an important role in reducing the adverse effects of heat on decision-making. Further288

research on teamwork and heat would thus be valuable.289

There are important limitations to our results. We do not observe police behavior directly, only290

the consequences of that behavior as it appears in the record of arrests. Our results are consistent291

with our hypotheses of how and why heat may impact police behavior, but we do not measure292

direct changes in behavior.293

Similarly, we cannot isolate the mechanism through which heat impacts judge behavior. While294

there are multiple channels through which heat could impact judges - including, but not limited295

to, exposure during commuting, changed patterns of behavior during the day, and exposure due296

to imperfect air-conditioning coverage - we do not have direct evidence for these channels. We297

note, however, that the common perception of judges working exclusively in highly air-conditioned298

environments does not appear to be true in our setting. While there is no comprehensive database299

of courthouse air-conditioning penetration in Texas, our review of public information on individual300

courthouse renovations in Texas indicate that even as late as 2021 courthouses in Texas lacked301

comprehensive air conditioning.302

Our results on prosecutors are also limited because we do not observe the particular race, ethnic-303

ity, and gender of prosecutors. Existing work on prosecutor bias has found that while prosecutors304

may not be biased in general, they can be biased against specific classes of defendants who are305

unlike them.35 While we do not find evidence that heat impacts prosecutor behavior in general, it306

remains possible that it exacerbates these types of biases. Evidence from India indicates that the307

impact of heat on judges varies by gender,16 further suggesting that more detailed examination of308

prosecutor behaviour might uncover evidence of heat’s impacts.309

Our results highlight that climate change will have an impact on the criminal justice system310

apart from its direct impact on the commission of crimes. Taken with the existing evidence of311

the impact of heat on crime, our results indicate that, absent comprehensive adaptation, a higher312
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frequency of high temperatures will result in worse decision-making by police and harsher decisions313

made by judges.314

Finally, our results lend support to a psychological mechanism for the impact of heat on crime.315

While other mechanisms may explain the link between heat and the commission of crime, the cog-316

nitive and psychological explanation provides a parsimonious theory that unifies both the impacts317

of heat on the commission of crimes and the impacts we document throughout the judicial system.318

Heat reduces self-control, negatively impacts mood, increases aggression, and places heightened319

stress on cognitive faculties. As a consequence, crime increases, police make arrests they likely320

should not be making, and judges working on tight schedules - as opposed to prosecutors who op-321

erate in a team on looser deadlines - make harsher and more punitive judgements. A psychological322

explanation does not preclude other mechanisms from operating in certain circumstances, including323

ours, but no other single theory offers a consistent explanation for the full set of these impacts.324
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Supplementary Information447

SI-1 Materials & Methods448

SI-1.1 Texas Department of Public Safety (TDPS) Data449

We start with confidential data from the TDPS that include detailed information about every arrest450

made in Texas from 2010 through 2017. These data are collected and organized by the TDPS and451

come directly from specific criminal justice agencies within each Texas county. Arrests are reported452

by the arresting agencies, prosecutor information is reported by the prosecutors, and the court453

dispositions are reported by the courts. Data are reported to TDPS every 7 to 30 days, as required454

by the Texas Code of Criminal Procedures, Chapter 66.252.455

Texas state law also requires that counties maintain at least a 90% data completeness rate over456

a rolling five year period in order to be eligible for certain state funds. Completeness means that457

the data reflect the most up-to-date status or disposition of each case. We received our data in458

2019, so at least 90% of the cases through 2017 have been deemed to accurately reflect their most459

up-to-date status in our data.39460

The TDPS arrest disposition data come in several parts. We combine files providing data on461

the individual arrested, the circumstances of the arrest, details of any prosecution, details of any462

court trial, and details of the subsequent sentencing or appeal.463

The prosecution data can be linked to the individual and arrest data using the unique individual464

and incident IDs. They include the prosecuting agency, date the prosecutor took action on the case,465

the action taken, the level of the offense that was prosecuted, and the charge prosecuted. The court466

data include the court that tried the case, the date of the trial, the final pleading of the defendant,467

the level of the offense and charge that the court ruled on, the sentence handed down by the468

court, the length of any court ordered probation or confinement, the amount of any court costs the469

defendant was ordered to pay, and the amount of any fines the defendant was ordered to pay. The470

data also include whether the case was appealed and the outcome of the appeal. We link arrest471

and prosecution charges to the court data using the unique individual and incident IDs.472

We drop all arrests and charges for which we do not have court outcome data (i.e., the arrest473

charge does not have a match in the court data) and charges for which the court has not issued a474

decision.1 We also drop misdemeanor C cases as these are inconsistently reported in our data. This475

leaves us with 2.6 million arrests. We geocode the addresses provided with the address information476

and match each arrest to the county in which the individual lived when they were arrested. We477

then collapse the data to the count of arrests at the county-day level. This leaves us with a balanced478

panel of 742,188 county-day observations from 2010 through 2017.479

SI-1.2 Crime Reports from the Houston Police Department480

We supplement our TDPS data on arrests with daily data from the Houston police department, the481

largest city police department in Texas and the fifth largest by officer count in the United States,40482

on reported crimes. These data report the date, hour, location, and type of crime committed from483

2010 through 2018. Importantly, they include reported crimes that do not have an associated arrest484

and that therefore do not appear in the TPDS data. We geocode the provided locations to match485

the incidents to the U.S. Census tracts associated with each address. Addresses in the Houston PD486

data correspond to the location from which each report was filed – not, as in the TDPS data, to487

1These are indicated as cases where the result is “pending” or “no determination.” Dropping non-matching court
cases drops 11% of the arrests in our raw sample.
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the address at which the defendant lived at the time. To account for this, and to account for the488

fact that defendants may commit crimes in Houston even if they do not live in Houston, we create489

a sample of arrests from the TDPS data that matches the geographic and temporal coverage of the490

TPDS incident data. We do so by pulling all arrests between 2010 and 2017 where the address of491

the defendant was in one of the five counties of the greater Houston area. We match these addresses492

to census tracts as well, in order to facilitate comparisons between reported incidents and arrests.493

SI-1.3 Weather Data494

We match our daily arrest counts with daily weather data from the PRISM Climate Group’s gridded495

re-analysis product. The PRISM product provides daily information on minimum and maximum496

temperature, minimum and maximum vapor pressure deficit, dew point, and precipitation on a497

4km by 4km grid for the continental United States. We aggregate these measures to the county498

level by taking the average across the grid points within the county. We assign daily maximum499

temperature to one of 12 5◦F temperature bins from 40◦F up to 100◦F. Days below 40◦F and above500

100◦F are included in separate bins. We also bin daily precipitation to control for the impacts of501

particularly rainy days. We assign days to four exclusive precipitation bins: no precipitation, less502

than half an inch, one half to one inch, and more than one inch.503

SI-1.4 Summary Statistics504

In Table SI-1 we present summary statistics for our primary measure of temperature - daily maxi-505

mum temperature - for aggregate crimes, and for aggregate crimes by race and ethnicity. Roughly506

60% of the days in our sample experience a maximum temperature above 70◦F and the majority507

of days in the sample have no precipitation. We summarize the spatial distribution of hot days in508

Figure SI-1. Arrests are broadly distributed across the state.509

High temperature is also evenly distributed across the state. We show the average annual510

number of days over 90◦F. Counties in the Rio Grande Valley have, on average, the largest number511

of these days, but every county in Texas experiences at least 40 such days in an average year. Figure512

SI-2 underlines the variation in temperatures within counties across years in our sample and across513

months within a given year. Panel A shows the number of days above 90◦F in each year of our514

sample for three counties selected from each tercile of the distribution of 90◦F+ days. While there515

is clear separation in the number of days as you move down the distribution - Taylor County never516

experiences a year with as many hot days as the coolest year in Starr County, and Aransas County517

experiences only one year matching Taylor’s coolest year - there is also clear variation within each518

county across years in the number of hot days. On average these three counties experience yearly519

deviations of as many as 25 days on each side of their average number of 90◦F+ days.520

Looking at the distribution of hot days within the same three counties across months of the521

year, it is clear there is also variation in when days become hot and cease to be hot within a year.522

Starr County experiences 50 such days in March during our sample, while Aransas and Taylor523

experience almost no such days in March. All experience a substantial number of 90◦F+ days in524

August, but while these decline to zero by October in Aransas it takes until January to reach zero525

days above 90◦F in Starr.526

SI-2 Empirical Approach527

In all of our analyses, we rely on day-to-day variation in local temperatures within a county to528

identify the impact of hotter temperatures on our outcomes of interest. Identification rests on the529
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assumption that day-to-day variations in temperature within a county are plausibly exogenous with530

respect to our outcome of interest. We control for annual trends and month-to-month seasonality531

in temperature.532

SI-2.1 Analysis of Outcomes in the Justice System533

In our analysis of we take the standard empirical approach and estimate a linear fixed effects534

model with various temperature and precipitation bins. We focus on individual cases and estimate535

regressions of the form536

Ypidmy = βk
∑

Tidmyk + ρl
∑

Ridmyl + δy + ψi + ηd +Ωm (1)

where Tidmyk is an indicator for whether the mean temperature, in the prosecutor and court537

analysis, or maximum temperature, in the police analysis, in county i on day d in month m and538

year y is in the kth temperature bin. We use one bin for temperatures below 40◦F and one for539

those above 90◦F. Bins in between are in 5◦F increments and we omit the 60-65◦F bin. In keeping540

with,14 we focus on the mean temperature, rather than the daily max, because mean temperature541

is more likely to capture high temperatures during the morning commute.542

Maximum temperature, in contrast, generally captures the temperature during the peak of the543

afternoon, when judges and prosecutors are likely to be least exposed to the heat.2 We use maximum544

temperature in the police analysis because police are likely to be operating outside throughout the545

day, including at the hottest parts of the day. In all judge and prosecutor regressions, we also control546

for the total number of cases that the prosecutor filed or judge heard on that day to account for any547

instances in which having to work through a large wave of cases might influence their behavior. We548

link prosecutor offices and the courts to counties according to Texas data on where each prosecutor549

or court is based, in order to assign daily temperatures.550

Ridmyl is an indicator for whether the day falls in the lth precipitation bin. We omit the highest551

bin in our estimation. ηd,Ωm, δy, and ψi are day-of-week, month, calendar year, and county fixed552

effects. Our county fixed effects absorb any time invariant location specific determinants of crime.553

Our daily and monthly fixed effects account for variation in crimes over the course of a week (e.g.,554

there may be more crimes on Fridays) and the year (e.g., there is less outdoor activity in the555

winter and generally lower crime). Our results are robust to several alternative sets of fixed effects,556

including a month × year fixed effect.557

Ypidmy represents our outcome of interest for defendant p (e.g., an indicator for whether an558

arrest resulted in a conviction or the length of defendant p’s sentence). Again, our identification559

rests on plausibly exogenous variation in the temperature on the day of the arrest for defendant p560

net of any year, month, or day of the week specific variation in temperature or outcomes. In our561

analysis of prosecutor and judicial decision-making, Tidmyk represents the temperature on the day562

that the prosecutor or judge made a decision in the case of defendant p. Our outcome of interest is563

again βk, which in this specification estimates the increase in the probability that a case arrested564

on a hot day (or decided on a hot day, depending on the analysis) experiences a given judicial565

outcome Ypidmy. In our main specifications of prosecutor and judge outcomes we do not control for566

temperature on the day of the arrest - relying instead on the fact that temperatures on the day of567

arrest and temperatures on these decision days are not highly correlated, likely because they occur568

an average of five months apart. In robustness checks we do control for these temperatures and569

our results do not change.570

2Using max temperature, however, produces qualitatively similar results to using mean temperature.
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When we evaluate prosecutorial and court discretion, we only consider those cases that have571

reached a particular stage of the judicial process. For example, the share of cases where charges572

are added by prosecutors are calculated as the number of cases with added charges as a share of573

the number of cases that prosecutors choose to pursue.574

SI-3 Framework575

To clarify the differences between considering reported crimes and arrests, consider the following576

analytic framework. We express arrests (A) as a function of criminal (C) and police (P) activity,577

which in turn are determined jointly in equilibrium and depend, in part, on temperature:578

Arrests = A(C,P ) (2)

How do arrests evolve with changes in temperature (T), which we define as deviations from the579

optimum temperature? It will depend on the combined impact of temperature on criminal and580

police activity.581

dA(C,P )

dT
=
∂A

∂C

[
∂C

∂T︸︷︷︸
(1)

+
∂C

∂P

dP

dT︸ ︷︷ ︸
(2)

]
+
∂A

∂P

[
∂P

∂T︸︷︷︸
(3)

+
∂P

∂C

dC

dT︸ ︷︷ ︸
(4)

]
(3)

The four terms on the right hand side capture different aspects of the relationship between heat582

and arrests. Terms one and two capture the direct impact of heat on criminal activity and the583

“rational criminal” response to temperature: term 1 captures the direct impact of heat on criminal584

defendants. Term 2 reflects how crime changes in response to changes in police activity driven by585

temperature changes. The total effect of these two terms is the object most existing work on heat586

and crime, using data on reported crimes, has estimated.3 Term three captures the direct impact587

of heat on police activity (the effect estimated by ref.12). Term four captures any changes in police588

effort in response to changes in crime due to heat: if, for example, police increase patrols on hot589

days because they know crime increases on these days.590

Heat may impact police activity for many of the same reasons that it impacts criminal activity.591

Ref.12 finds police are less active in the heat, arguably because exerting effort on hot days is592

more costly. This is consistent with a broad literature that finds reductions in labor supply and593

productivity on hot days in a variety of settings.41,42 If these negative impacts dominate any change594

in behavior due to anticipated changes in crime this would manifest as an overall negative sign on595

term four.4596

Heat may also, however, make the police more likely to arrest individuals relative to cooler days597

(i.e. term 3 may be positive). There are at least two reasons for this. If heat increases aggression598

and violence in the commission of crimes, police may pre-emptively arrest individuals to defuse a599

situation that heat-driven aggression has exacerbated in a way that would not have occurred on600

a cooler day. Police officers may also arrest more frequently on hotter days because the officers601

themselves become more aggressive. Existing work suggests that police are negatively impacted602

by hot temperatures in ways that make them more aggressive, more tense, and produce more603

3The best estimates of term two suggest that it is zero or close to zero and the majority of the existing effect
operates through term one.2

4Ref.2 use data on instances when LAPD officers leave their cars and find that this actually appears to increase on
hotter days, suggesting that term four may be slightly positive. They do confirm a decline in traffic stops, consistent
with ref..12
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negative views of defendants.43 Heat also appears to increase out-group bias9 and may strengthen604

the pre-existing biases of police officers.605

SI-4 The mechanical effect of crime composition on dismissal rates606

What is driving the change in dismissals? One possibility is that different crimes have different607

rates of dismissal and conviction and heat impacts those crimes differently. Existing work shows608

that violent crimes increase substantially on hot days while non-violent crimes are less responsive.1609

This implies that the violent crime share of arrests is higher on hot days than on less hot days.610

If violent crimes are dismissed at higher rates than non-violent crimes, we might see this pattern611

simply because of the change in the type of crimes that occur on hot days. Violent crimes are also612

dismissed at higher rates and convicted at lower rates than non-violent crimes. To what extent613

does this drive our results?614

Our estimates suggest that on days greater than 100◦F, the share of arrests for violent crimes as615

a percent of total arrests increases from 15% to 17%. If we assume that the share of violent crimes616

that is dismissed remains constant across hotter and cooler days, that implies a mechanical 0.65617

percentage point increase in dismissals due to the change in the types of crimes that occur on hot618

days. We observe an increase in dismissal rates of 1.01 percentage points on hotter days relative619

to cooler days. So it appears that the mechanical change in dismissals can explain roughly 65% of620

the increase that we observe. The implied mechanical decline in the convictions rate, on the other621

hand, is roughly 100% of the observed decline in convictions. The change in convictions is thus622

due primarily to the changing make-up of crimes on hot days rather than the changing behavior623

of prosecutors or judges. The implied mechanical changes are based, however, on the assumption624

that the rate at which violent crimes are convicted or dismissed remains constant across arrests on625

hot and cold days. Our evidence supports this assumption, but it is difficult to test its validity.626

We also examine whether the increase in dismissals is driven by a potential increase in arrests627

of first-time offenders on hot days and judges or prosecutors exhibiting leniency toward these first-628

time offenders. We find no evidence that hot days increase the number of first-time offenders or629

that these cases are driving the increase in dismissals on hot days. We also control for the number630

of cases a prosecutor issues decisions on and a judge hears on the same day. Doing so, we find631

no evidence that being arrested on a hotter day means one’s case is decided when prosecutors or632

judges have higher workloads.633
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SI-5 Additional Tables634

Table SI-1: Summary statistics

Mean SD Min Max

Annual averages of weather measures
T above 100F 17.10 20.18 0 138
T 95-100F 36.75 14.41 0 94
T 90-95F 49.50 13.36 8 102
T 85-90F 45.26 12.17 13 121
T 80-85F 42.94 10.34 17 80
T 75-80F 37.18 9.06 13 87
T 70-75F 31.75 7.15 11 60
T 65-70F 27.26 6.24 9 46
T 55-60F 17.07 5.33 2 37
T 50-55F 13.06 5.32 1 31
T 45-50F 9.15 4.48 0 24
T 40-45F 6.50 3.99 0 21
T below 40F 8.89 8.15 0 38
Days with no prec 232.53 31.23 125 313
Days with less than 0.5 in 19.67 7.49 1 64
Days with 0.5 to 1 in 5.78 2.70 0 17
Days with>1in 107.27 28.44 25 201

Daily crime averages
Total crimes 3.24 11.10 0 213
Violent crimes 0.57 2.10 0 46
Non-violent crimes 1.59 5.65 0 137

Notes: We aggregate our weather variables to the annual level and report averages across all counties and years in
the sample. Thus, “Mean“, for example, indicates the average number of annual days in a temperature bin across
all counties and years in the sample. Daily crime average statistics are daily averages across all Texas counties.
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Table SI-2: Impact of heat on the difference in reported crimes and arrests in Houston

Contemporaneous arrests 3-day pooled arrests

T above 100F 0.045 0.047
(0.010) (0.012)

T 95-100F 0.034 0.040
(0.005) (0.007)

T 90-95F 0.022 0.023
(0.005) (0.007)

T 85-90F 0.016 0.021
(0.004) (0.006)

T 80-85F 0.018 0.020
(0.004) (0.006)

T 75-80F 0.015 0.015
(0.004) (0.005)

N 1,840,860 1,839,600
Outcome mean, T60-65 0.33 0.03
Fixed Effects:
Tract Yes Yes
Month Yes Yes
Year Yes Yes
DOW Yes Yes

Notes: All columns report the results of a linear fixed effects specification. We estimate the impact of
a hot day on the difference between the number of incidents reported to the Houston Police Department
(Houston PD) and the number of arrests reported to the Texas Department of Public Safety (TDPS). In
all cases we aggregate the count of incidents (Houston PD) data or arrests (TDPS data) to the tract-day
level and conduct analysis at that level of aggregation. The sample in all cases is a balanced panel of tracts
that contain at least one Houston PD crime report at the daily level from 2010 to 2017. In column 2, we
pool arrests across the day of interest and the following two days. Errors are clustered at the tract level
and are reported in parentheses. All regressions are weighted by the total population in each tract-year.
All regressions include the full set of precipitation bins and temperature bins. Coefficients report the raw
change in the difference between incidents and arrests for a day in a given temperature bin relative to the
omitted 60-65◦F bin. Postive differences indicate more incidents than arrests. 100× the coefficient estimates
divided by the mean reported at the bottom of the table indicates the percent change in the difference on
days in each bin relative to a day in the omitted 60-65◦F bin.



Table SI-3: Impact of heat on day of prosecution action on filed charges

Dropped Released Added charge Number of added charges

T above 90F 1.613 -0.000 0.278 0.158
(2.015) (0.005) (0.274) (0.076)

T 85-90F 0.300 -0.002 0.020 0.073
(1.649) (0.003) (0.167) (0.077)

T 80-85F -0.355 -0.004 -0.086 -0.058
(1.269) (0.003) (0.093) (0.031)

N 1,992,677 1,992,677 1,992,677 51,321

Outcome mean: 35.18 0.01 2.58 1.42
Fixed Effects:
County Yes Yes Yes Yes
Month Yes Yes Yes Yes
Year Yes Yes Yes Yes
DOW Yes Yes Yes Yes

Notes: Standard errors are clustered at the prosecutor level. Outcome for charges is specified in column headings. All regressions are linear probability panel
fixed effects. All include controls for dew point, minimum vapor pressure deficit, and the gender, race, and ethnicity of the defendant. All regressions are weighted
by the total cases the prosecutor tries in our sample. “Dropped” refers to cases that are coded in the data as “No Bill,” “Agency drop charge,” “Pros. reject
charge,” “Withdrawn by complainant,” and “Pros. rejcted charge due to diversion.” “Released” refers to cases that are coded in the data as “Released w/o Pros”
and are not coded as “Dropped.”
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Table SI-4: Impact of heat on courts

Outcomes Punishments
Conviction Dismissal Confinement Fines

T above 90F 0.609 -1.216 0.065 0.040
(0.464) (0.588) (0.030) (0.018)

T 85-90F -0.195 0.030 0.016 -0.012
(0.242) (0.304) (0.016) (0.010)

T 80-85F -0.096 0.128 0.025 -0.007
(0.204) (0.258) (0.015) (0.010)

N 1,140,602 1,140,602 763,199 1,071,518

Outcome mean,: 69.12 29.45 578.71 546.83
Fixed Effects:
County Yes Yes Yes Yes
Month Yes Yes Yes Yes
Year Yes Yes Yes Yes
DOW Yes Yes Yes Yes

Notes: Standard errors are clustered at the court level and shown in parentheses. Outcomes are specified in the column headings. Conviction indicates the
defendant was convicted of the original charge. Dismissal indicates the charge was dismissed. In columns 1 and 2, outcomes are measured as the percentage of
cases with that result. For example, 29.45% of cases are dismissed. Coefficients indicate the percentage point increase in the outcome for an additional day in
each bin. In columns 3 and 4, Confinement and Fines outcomes are logged so that coefficients should be interpreted as percentage changes from the non-logged
mean presented in the middle of the table. Confinement is measured in days, fines are measured in dollars. All regressions are linear panel fixed effects. We
include the full set of temperature and precipitation bins in all regressions, but suppress some coefficients for readability. All regressions include controls for the
total number of cases heard in the day, dew point, and vapor pressure deficit minimum.
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SI-6 Additional Figures635

Figure SI-1: Map of Days with Maximum Temperature > 90◦F

Notes: The average number of annual days with maximum temperature over > 90◦F by county
over the full sample period.
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Figure SI-2: Hot day distributions

(a) Annual hot days

(b) Monthly hot days

Notes: Panel A shows the trend in days > 90◦F in three selected counties from each tercile of the
distribution of the average number of hot days over the sample. Panel B shows the trend on average
by month for the same counties to illustrate that there is significant variation across counties in
our sample – both in the number of hot days from year to year and in the timing of those hot days
throughout the year.
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Figure SI-3: Randomization inference tests

Outcome: length of confinement

Outcome: amount of court fines

Notes: We re-estimate the impact of heat on the day of a judge’s decision on each outcome 1,000
times, re-assigning temperatures randomly across days but preserving the overall distribution of
temperature days. This generates a distribution of estimated effects centered on a null effect of
zero. We observe that our true estimated effect is well outside this distribution, suggesting that it
is not the result of random chance in the cases that happened to be decided on particularly hot
days.


