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Abstract 

 

We study the effects of mood as a source of human bias on regulators’ oversight and 

enforcement decisions. We use weather at facilities at the time of an OSHA inspection to proxy 

for the OSHA compliance officers’ mood. We find that during periods of good mood due to 

sunny weather, the number of workplace safety violations and dollar penalties assessed by the 

officer decrease. These effects are more pronounced when OSHA officers have more 

discretion. In turn, the effect of mood on oversight and enforcement decisions can be mitigated 

by increased monitoring by the regional OSHA office. Furthermore, our results suggest that 

there is a slightly higher incidence of workplace accidents after “good mood” inspections. 

Overall, our findings show that regulators’ mood results in bias in the oversight of firms. 
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1. Introduction 

 

Regulatory agencies are responsible for enforcing laws and regulations and employ 

hundreds of agents to perform the day-to-day oversight and enforcement activities. While rule 

of law dictates uniform treatment, regulatory agents are given the authority to apply discretion. 

Accordingly, there is a growing concern that individual agents’ oversight and enforcement 

decisions are biased. In this study, we address this concern by focusing on regulatory agents’ 

mood as an important source of human bias in decision-making and examine how it affects the 

oversight and enforcement decisions against firms. 

As a setting, we focus on firms’ workplace violations enforced by the Occupational 

Safety and Health Administration (OSHA).1 Workers’ health and safety is an increasingly 

important topic to investors, regulators, and other stakeholders who are interested in 

environmental, social, and corporate governance (ESG) issues.2 Bias in OSHA’s enforcement 

decisions could impact companies’ health and safety records, and have dire consequences for 

workers.3 We study whether the mood of OSHA compliance officers affects the assessment of 

workplace safety violations and penalties at corporate facilities. To proxy for the mood of the 

compliance officer on given inspection days, we use the local weather conditions at firms’ 

facilities. We then examine whether sunshine affects officers’ decisions to impose workplace 

safety violations and penalties.  

Empirically, this setting presents several advantages. First, weather is exogenous and 

is frequently used in prior literature as an identifying variable for mood (e.g., Hirshleifer and 

                                                 
1 OSHA is the regulator responsible for protecting the health and safety of 130 million workers across the U.S. It 

employs more than 1,800 agents, which, in 2019 alone, conducted more than 75,000 inspections (OSHA, 2019a). 
2 For example, the Securities and Exchange Commission (SEC) recently began requiring public companies to 

disclose material information about their workforce (SEC, 2020), and brought its first enforcement action against 

Activision Blizzard for failing to maintain controls related to workplace misconduct that would have allowed the 

firm to assess the materiality of the misconduct issues (SEC, 2023). Similarly, investment organizations 

increasingly demand disclosures on workplace health and safety (HCM, 2017). 
3 In the U.S., 15 workers died every day from an on-the-job injury in 2019 (BLS, 2020).   
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Shumway, 2003; deHaan et al., 2017). In our setting, OSHA schedules its inspections in 

advance, and compliance officers are subject to the weather conditions on the assigned 

inspection day. Second, inspections typically take place during a single day, which allows us 

to better isolate how weather-induced mood affects enforcement outcomes.4 Third, most 

workplace safety violations relate to facilities’ existing workplace conditions, such as having 

appropriate accident prevention programs and hazard communication, instead of employee 

behavior during the inspection. Consequently, our setting allows us to capture the effect of 

weather on officers’ decision-making rather than the effect of weather on employee behavior. 

Finally, by combining information on over 1.5 million inspections with weather data from over 

20,000 U.S. weather stations, we can study the effect of weather-induced mood on OSHA 

enforcement decisions as well as the consequences of these decisions.  

The effect of weather on compliance officers’ enforcement decisions is ambiguous ex 

ante, as prior studies’ findings point in opposite directions. On the one hand, compliance 

officers may be more lenient when they are in a good mood. First, individuals in a good mood 

have more optimistic evaluations (e.g., Bagozzi et al., 1999; Hirshleifer and Shumway, 2003).5 

Accordingly, officers in a good mood may be more willing to excuse offenses. Second, good 

mood is linked to less analytical or systematic information processing (e.g., Schwarz, 1990; 

Petty et al., 1991; Sinclair and Mark, 1995).6 In the context of inspections, compliance officers 

may therefore be less meticulous, resulting in missed violations throughout the facility. Third, 

mood affects attitudes toward risk, ultimately leading individuals to bear higher risk levels on 

                                                 
4 Specifically, we can hold constant other potential drivers of enforcement decisions that remain invariant in the 

short run, such as OSHA policies, OSHA resources, or OSHA officers’ expertise and incentives. 
5 For example, an experiment by Batra and Stayman (1990) shows that individuals in a good mood are less critical 

of print advertisements and exhibit a more positive attitude toward the advertising firm. 
6 For example, in a mood experiment, Sinclair et al. (1994) show that on days with unpleasant weather, individuals 

distinguish between strong and weak arguments, whereas on pleasant days, they do not. 
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sunny days (e.g., Bassi et al., 2013). Therefore, a good mood may induce officers to be more 

tolerant of risky working conditions during an inspection.  

On the other hand, compliance officers may be less lenient when they are in a good 

mood. For example, deHaan et al. (2017) find that analysts’ activity levels decline due to 

negative moods. This behavior occurs because bad mood can elicit sluggish behavior (Clark 

and Watson, 1988; Watson et al., 1999), which manifests itself as fatigue or limited 

concentration and awareness (e.g., Kööts et al., 2011; Howarth and Hoffman, 1984; Denissen 

et al., 2008). Good mood would instead “facilitate systematic, careful, cognitive processing, 

tending to make it both more efficient and more thorough” (Isen, 2001, p.75). Therefore, in our 

setting, good mood could lead compliance officers to expend more effort and be less lenient.  

In addition, there are several reasons why mood may not affect the behavior of OSHA 

officers. First, OSHA’s rules and regulations are designed to “ensure that occupational safety 

and health standards are enforced with uniformity” (OSHA, 2019b). OSHA safety standards 

are often precise and include numerical values as thresholds to determine whether a specific 

activity is permitted.7 Therefore, assigning a workplace safety violation may often be clear-cut, 

limiting the influence of human biases on the enforcement decision. Second, OSHA officers 

likely have moral as well as career incentives to detect violations.8 Further, overlooking unsafe 

working conditions can result in severe consequences such as fatalities. Thus, OSHA officers’ 

jobs might be at risk if they miss violations that eventually result in injuries or fatalities. Lastly, 

inspected firms and workers can raise complaints if they observe biased behavior from the 

                                                 
7 For example, §1910.95(c)(1) in Title 29 of the Code of Federal Regulations (CFR) specifies that “[t]he employer 

shall administer an effective hearing conservation program […] whenever employee noise exposures equal or 

exceed an 8-hour time-weighted average sound level (TWA) of 85 decibels […].” 
8 For example, historically, OSHA officers were evaluated based on the number of violations and penalties they 

assessed (OSHA, 1995). 
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officer (OSHA, 1970). Ultimately, whether OSHA officers’ mood affects the enforcement of 

workplace safety violations is an empirical question. 

To address this question, we exploit the exogenous weather conditions on the day of 

the OSHA inspection between 1972 and 2015. Our tests compare the total number of violations 

or the dollar amount of penalties assessed by a given OSHA office over time as a function of 

sunshine.9 Given that exogenous weather conditions provide the identifying variation in this 

setting, our approach is akin to a quasi-natural experiment with randomized treatments. These 

tests include a set of facility- and county-level controls to ensure that our results are not driven 

by facility or macroeconomic conditions as well as a comprehensive set of fixed effects.  

Our main analysis shows that sunshine affects compliance officers’ inspections. 

Specifically, we find that sunny-day “good-mood” inspections result in the assessment of 

significantly fewer violations, consistent with the argument that good mood results in 

regulatory leniency. These inspections also result in a similar reduction in penalties. Increasing 

sunshine by one standard deviation reduces violations and penalties by 0.68% and 1.0%, 

respectively. Given that more than 380 inspections are conducted on a typical day, sunny 

weather results in approximately nine fewer violations per day.10 Two inferences can be drawn 

from our results. First, OSHA officers’ mood induces bias in oversight and enforcement. 

Second, the larger magnitude in the reduction of penalties compared to violations indicates that 

good-mood inspections result in a reduction of violations that carry heftier penalties. Moreover, 

these magnitudes likely represent lower bound estimates of the effect of human bias on 

enforcement, as other factors, such as personal issues, physical health, and stress, likely also 

influence mood but are not captured in our empirical tests.  

                                                 
9 The tests use a continuous variable for sunshine, but we refer to sunny and cloudy days for ease of interpretation. 
10 A 0.68% reduction in violations results in 9 fewer violations per day, obtained by multiplying the average 

number of violations per inspection (3.46) by the number of inspections per day (380). 
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A question that arises from our main results is whether the effect of weather-induced 

mood is stronger when compliance officers have more discretion. We use two proxies to 

capture variation in discretion. First, OSHA officers either conduct routine inspections, planned 

inspections without any suspicion of wrongdoing, or non-routine inspections, triggered by 

employee complaints or referrals from other agencies. Non-routine inspections require that 

OSHA officers exercise greater levels of discretion, as they do not follow a pre-determined 

inspection plan. Second, workplace safety standards differ in their level of discretion. We 

identify standards with more discretion as those with an above-median number of Standard 

Interpretations, which are OSHA’s responses to clarification inquiries regarding the agency’s 

interpretation and enforcement of an OSHA standard (OSHA, 2022c). We find that the effect 

of mood on enforcement outcomes is stronger during non-routine inspections or when 

workplace safety standards with higher discretion are cited. In terms of economic magnitude, 

the effect is up to five times stronger compared to the baseline model. These results suggest 

that mood particularly affects enforcement decisions when officers have more discretion.  

A related question is whether monitoring can mitigate the effect of mood on 

enforcement decisions. In our setting, ten regional OSHA offices oversee 121 local OSHA 

offices that perform facility inspections. Given that greater distance between supervisors and 

subordinates is associated with weaker oversight (e.g., Heese and Pérez-Cavazos, 2020), we 

expect that compliance officers face less pressure to perform unbiased inspections when the 

regional office is farther, resulting in a stronger effect of mood on enforcement. Consistent 

with our expectation, we find that the effect of weather-induced mood is concentrated in 

inspections by OSHA offices with weaker monitoring by regional offices.  

Next, we investigate the consequences of reduced enforcement due to good mood. 

OSHA’s objective is to assure compliance with workplace safety regulations to reduce injuries 
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and deaths in the workplace. Therefore, we examine the incidence of accidents at facilities after 

“good-mood” inspections to understand whether the reduction in assessed violations and 

penalties has real effects on workers in the form of lower workplace safety. Our results show 

that workplace accidents increase slightly in the period following a “good-mood” inspection. 

While economically small, these findings suggest that workplace safety can be negatively 

affected by the leniency of OSHA compliance officers during “good-mood” inspections. 

Our study makes three contributions. First, we contribute to the literatures related to the 

oversight of firms by advancing our understanding of the role of human biases. Prior work in 

the enforcement literature has primarily examined firms’ strategies to induce bias in regulators’ 

enforcement decisions through political connections and revolving doors (e.g., Correia, 2014; 

deHaan et al., 2015; Heese, 2022). However, little is known about whether biases affect 

regulatory agents in their oversight of firms (Ibanez and Toffel, 2020). We study a large sample 

of workplace safety inspections and find that agents’ mood is a significant factor that introduces 

bias in enforcement decisions against firms, documenting that relationship in a robust way for 

the first time.  

Relatedly, our results suggest that human biases may play an important role in other 

accounting oversight processes. The oversight procedures of OSHA and other regulatory 

bodies, such as the SEC or PCAOB, share a common feature of being comprised of a series of 

decisions that shape the final enforcement action. Similarly, auditors make a sequence of 

judgments and decisions throughout the audit process, and human biases may result in a failure 

to detect misstatements or fraud. At the same time, OSHA’s process differs in some aspects 

from those of other oversight bodies, which presents an opportunity for future research to 
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examine the extent of agents’ biases across other accounting oversight processes.11 This is an 

important area of research because inconsistencies in regulatory enforcement and audit quality 

due to biases can erode public trust in oversight bodies and financial reporting.  

Second, we contribute to the literature that documents the effect of mood on market 

participants and corporate governance mechanisms. Prior studies primarily show how mood 

affects market participants’ views of future outcomes, such as earnings forecasts. For example, 

weather-induced mood affects investors’ market outlooks (Hirshleifer and Shumway, 2003), 

expected mortgage performance (Cortés et al., 2016), small business managers’ economic 

expectations (Chhaochharia et al., 2019), and managers’ earnings forecasts (Chen et al., 2021). 

Our study adds to this body of work in two ways. First, it documents that the effect of mood is 

not limited to the assessment of information about the future of a firm but also about its current 

compliance with regulations. Second, it also provides large-sample evidence that mood affects 

the enforcement decisions of regulators, one of the central governance mechanisms in markets.  

Finally, workplace health and safety is an important issue because non-compliance with 

safety standards causes great harm to workers. As a result, an increasing number of studies 

documents motives for firms to compromise workplace safety (e.g., Caskey and Ozel, 2017; 

Heese and Pérez-Cavazos, 2020; Raghunandan, 2021), and how disclosure requirements can 

improve firms’ compliance with such standards (e.g., Christensen et al., 2017). However, much 

less is known about how OSHA conducts its enforcement activities.12 Our study informs 

policy-makers and OSHA by documenting how compliance officers’ mood can influence the 

policing of workplace safety violations. Understanding these biases can be a first step to raising 

                                                 
11 For example, the OSHA process has a short timeframe between inspections and enforcement decisions. 

Processes with longer timeframes, such as SEC enforcement, may offer opportunities to correct human biases, but 

workload or path dependence may prevent it.  
12 There are a few notable exceptions. For example, Raghunandan and Ruchti (2021) show information frictions 

within OSHA’s local offices, Johnson et al. (2020) find that improved inspection targeting can reduce injuries, 

and Heese and Pérez-Cavazos (2021) show the importance of employees’ tips for OSHA’s enforcement activities.  
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awareness and designing training programs that mitigate the effects of unconscious biases 

among inspectors.  

2. Related Literature and Hypothesis Development 

2.1. Related Literature 

An extensive literature in accounting, economics, and finance has studied bias in 

regulators’ enforcement decisions. Most prior studies focus on firms’ strategies to induce bias 

in regulators’ enforcement decisions through political connections, lobbying, and revolving 

doors (e.g., deHaan et al., 2015; Heese et al., 2017).13 For example, firms’ political connections 

lead to “reduced enforcement of laws impacting the firm, or stricter enforcement of laws for 

rivals” (Faccio, 2006). In the context of financial reporting, firms’ political connections may 

reduce the likelihood of being subject to an SEC enforcement action (Correia, 2014). In 

addition, employment ties between regulators and firms can introduce bias in regulators’ 

enforcement decisions (e.g., Gormley, 1979; deHaan et al., 2015). For example, firms are less 

likely to face enforcement actions after appointing regulators to their board, despite engaging 

in more aggressive reporting choices (Heese, 2022). While these studies examine firms’ 

strategic influence over regulatory enforcement, much less is known about how human biases 

affect individual regulatory agents (Ibanez and Toffel, 2020). We add to this literature by 

investigating whether mood affects individual regulators’ enforcement decisions.  

The literature on human bias in regulatory enforcement has primarily centered on the 

role of prejudices and stereotypes towards socially stigmatized groups or genders on policing 

and judicial decisions against individuals (e.g., Anwar et al., 2012; Kleinberg et al., 2018). For 

example, minorities are often discriminated against by police officers (Goncalves and Mello, 

                                                 
13 One exception is the study by Heese (2019), which shows that political pressure in response to public interest 

can shape SEC enforcement actions.  
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2021) and receive more severe sentences (Abrams et al., 2012). A related study by Danziger et 

al. (2011) also finds that mental depletion of judges affects judges’ parole decisions.14 Our 

study differs from this literature along two dimensions. First, prior work focuses primarily on 

how bias triggered by prejudices affects enforcement decisions, but little is known about 

whether regulators’ mood affects enforcement decisions. Second, prior work examines the role 

of prejudice-triggered bias in enforcement decisions against individuals. However, it is unclear 

whether human biases affect enforcement decisions against firms (Goodwin and Gromet, 

2014). Therefore, we extend this literature by examining whether mood, an important source 

of human bias, affects regulatory agents’ enforcement decisions against firms, which is an 

important area that remains understudied (Ibanez and Toffel, 2020).  

Our study also relates to the literature examining the determinants of audit quality. 

Similar to OSHA officers, auditors oversee firms to ensure compliance with laws and 

regulations. Prior work in this literature primarily demonstrates that office- and partner-level 

characteristics as well as the specific audit methodology, can influence auditors and therefore 

affect audit quality (e.g., O’Donnell and Schultz, 2005; Choi et al., 2010; Pike et al., 2013; 

Bills et al. 2016; Singer and Zhang 2017). For example, O’Donnell and Schultz (2005) conduct 

two laboratory experiments which find that strategic risk assessment of audit clients can 

influence auditors’ judgment of the clients’ financial statements. Relatedly, a laboratory 

experiment by Pike et al. (2013) finds that auditors’ knowledge of clients’ financial accounts 

shapes auditors’ detection of material misstatements. Our study extends this literature by 

highlighting the importance of understanding the role of human biases in oversight processes. 

Human biases can be particularly relevant to the audit profession, as auditors must exercise 

                                                 
14 Glöckner (2016) points out that Danziger et al.’s (2011) findings are driven by “selective dropouts and rational 

time management when to end a session in order to complete cases or sets of cases within it,” but not judges’ 

mental depletion.  
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professional skepticism, perform audit risk assessments, and gather the appropriate audit 

evidence. Continuing to study the role of human biases in the audit process is therefore relevant 

to better understand the determinants of audit quality.  

Finally, our study relates to an emerging literature examining the role of weather-

induced mood on individuals’ behavior. Psychology studies have shown that weather affects 

individuals’ mood. In particular, sunshine has the strongest immediate effect on mood 

(Persinger and Levesque, 1983), with individuals being happier and having greater life 

satisfaction (Schwarz and Clore, 1983). The positive mood states on sunny days affect 

individuals’ judgment and behavior. For example, individuals give more generous tips 

(Cunningham, 1979; Rind, 1996) and are more responsive to persuasion (Clore et al., 1994). 

Prior work also shows that mood affects attitudes toward risk. Mood affects individuals’ risk 

assessments (Johnson and Tversky, 1983) and risk-taking (Loewenstein et al., 2001), 

ultimately leading them to tolerate higher risk levels on sunny days (Kramer and Weber, 2012; 

Bassi et al., 2013).  

Building on the insights from psychology, several studies within the financial 

economics literature use weather as a proxy for mood and study how it affects the future 

outlooks of various actors in markets. More specifically, these studies show that weather-

induced mood influences the future outlook and forecasts of investors (e.g., Saunders, 1993; 

Hirshleifer and Shumway, 2003; Goetzmann et al., 2015), analysts (e.g., deHaan et al., 2017), 

mortgage originators (Cortés et al., 2016), and managers (e.g., Chen et al., 2021). For example, 

Hirshleifer and Shumway (2003) find greater stock market returns on sunny days, as investors 

are more optimistic about the market, and Goetzmann et al. (2015) find that institutional 

investors are more prone to selling during cloudier days, as they are less optimistic about the 

market. Similarly, Cortés et al. (2016) find that credit officers underestimate risks on sunny 
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days, leading to higher loan approval rates. Our study adds to this literature by providing 

systematic evidence that weather-induced mood affects regulators’ assessments of firms’ 

compliance with workplace safety regulations. Demonstrating that mood affects the 

enforcement decisions of regulators is particularly important as regulators are one of the central 

governance mechanisms in markets.  

2.2. Hypothesis Development 

Psychology literature suggests that mood may influence OSHA officers’ judgment and 

behavior. However, several results point in opposite directions, indicating that the effect of 

weather-induced mood on OSHA officers’ enforcement decisions is ambiguous. 

One view is that OSHA officers may be more lenient when they are in a good mood. 

For example, individuals in a good mood may exhibit more optimism (e.g., Bagozzi et al., 

1999) and focus their attention on positive observations (e.g., Isen et al., 1978; Forgas and 

Bower, 1987). More specifically, if officers in a good mood exhibit less critical behavior and 

rely on heuristic processing (Fiedler, 1988), they may overlook safety violations. In addition, 

individuals may tolerate greater levels of risks when they are in a better mood (e.g., Johnson 

and Tversky, 1983; Bassi et al., 2003). In particular, some individuals unconsciously attribute 

their mood to the wrong sources, leading them to believe that their good mood is due to 

favorable prospects or lower risks (e.g., Schwarz and Clore, 1983; Loewenstein et al., 2001). 

Thus, OSHA officers in a good mood may be more likely to underestimate potential safety 

risks during an inspection compared to OSHA officers in a bad mood. Under this scenario, we 

would expect that “good-mood” inspections by OSHA officers exhibit more leniency, resulting 

in the assessment of fewer violations and lower penalties for firms. 

An alternative view is that compliance officers may be less lenient when they are in a 

good mood. Specifically, there is evidence that good mood can facilitate systematic and careful 
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cognitive processing, resulting in more thorough decision-making (Isen, 2001). Thus, good 

mood could lead compliance officers to be more exhaustive and carry out more thorough 

inspections. In contrast, individuals exhibiting bad moods display fatigue, sluggishness, and 

drowsiness (Clark and Watson, 1988; Watson et al., 1999), as well as limited concentration 

(Howarth and Hoffman, 1984). For example, deHaan et al. (2017) find that analysts’ activity 

levels decline due to negative moods. Therefore, inspectors in a good mood may expend more 

effort during an inspection, resulting in the assessment of more violations and higher penalties 

for firms.  

However, there are several reasons why mood may not influence OSHA officers’ 

behavior and the outcome of their inspections. First, OSHA officers receive extensive training 

and follow a set of rules and regulations aimed at eliminating discretion and bias. For instance, 

Title 29, Subtitle B of the Code of Federal Regulations (CFR), which deals with Labor 

regulations, contains thousands of pages comprehensively describing the requirements for 

acceptable working conditions. For example, §1910.23(d)(1)-(13) provides detailed 

descriptions and four figures regarding the requirements for fixed ladders. Part 2 

(§1910.23(d)(2)) specifies that “the minimum perpendicular distance from the centerline of the 

steps or rungs, or grab bars, or both, to the nearest permanent object in back of the ladder is 7 

inches, except for elevator pit ladders, which have a minimum perpendicular distance of 4.5 

inches.” Similarly, more complex machinery or conditions are accompanied by tables with 

numerical thresholds, figures, and extensive descriptions. Given the specificity of many 

regulations, officers may not need to exercise much discretion. Second, the resulting harm from 

overlooking unsafe working conditions can be both severe (e.g., fatalities) and proximate to 

the OSHA officer. Third, representatives of inspected firms can raise complaints if they believe 
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the officer was biased. Ultimately, whether OSHA compliance officers’ mood affects the 

enforcement of workplace safety violations is an empirical question. 

3. Data and Setting 

3.1. OSHA Workplace Safety and Health Inspections 

The Occupational Safety and Health Administration (OSHA) was created in 1970 and 

is the federal regulator that oversees workplace safety for most private sector employers and 

their employees in the United States. It promulgates and enforces standards and regulations 

related to equipment safety, communication of hazards, training programs, as well as many 

other issues. OSHA is comprised of both federal OSHA and twenty-two OSHA State Plans.15  

As a whole, OSHA has jurisdiction over 8 million different worksites and is therefore 

responsible for monitoring the safety and health conditions of approximately 130 million 

workers employed across those facilities. In 2019, OSHA employed approximately 1,850 

compliance officers and conducted 75,456 inspections (OSHA, 2019a).16  

OSHA requires that compliance officers meet both a basic education requirement and 

a specialized experience requirement to conduct inspections. The basic education requirement 

consists of a bachelors or graduate degree, a combination of education and experience, 

experience, or a certification (OSHA, 2022b).17 In addition to the basic education requirement, 

inspectors are also required to have specialized experience that meets a certain threshold.18 

                                                 
15 State Plans are approved and monitored by federal OSHA. State Plans are required to “be at least as effective” 

(ALAE) as federal OSHA “in protecting workers and in preventing work-related injuries, illnesses and deaths” 

(OSHA, 2022). Monitoring takes place annually through a Federal Annual Monitoring Evaluation (FAME). 
16 This includes both federal and state OSHA inspectors and inspections. 
17 For example, to meet the basic education requirement an OSHA industrial hygienist, the individuals that conduct 

inspections of industrial firms, must have a bachelor’s or graduate/higher level degree in industrial hygiene, 

occupational health sciences, occupational and environmental health, toxicology, safety sciences, or related 

science (USAJOBS, 2022). Alternatively, an industrial hygienist may have a bachelor’s degree in a branch of 

engineering, physical science, or life science, or a certification from the American Board of Industrial Hygiene. 
18 For example, to meet the specialized experience requirement an industrial hygienist must have at a minimum 

52 weeks of experience in their prior position. This specialized experience can at times be substituted with higher 

levels of education such as a masters or PhD degree (USAJOBS, 2022). 
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These requirements are comparable to those of other regulators.19 

OSHA inspections are either routine or non-routine. Routine inspections are planned 

by the OSHA local area office and occur at randomly selected facilities. In contrast, non-routine 

inspections are triggered by an event. Specifically, events such as accidents, employee 

complaints, or referrals from other federal, state, or local agencies may prompt OSHA to 

inspect a facility. Irrespective of the type of inspection, firms rarely receive advance notice that 

an inspection will occur or when it will occur. Workplace safety violations typically relate to 

existing workplace conditions, such as having appropriate accident prevention programs and 

hazard communication. Most inspections conclude within a day; however, some more in-depth 

inspections may take longer. 

The main element of an inspection is the “walkaround,” whereby the officer walks 

around to inspect the facility. For complaint-driven inspections, the officer will check the issues 

logged in the complaint and has the discretion to cover additional items or even the entire 

facility. The officer also examines the facility’s required records, such as the Log and Summary 

of Occupational Injuries and Illnesses. Lastly, the officer finalizes the inspection by reviewing 

the findings and, if necessary, assessing penalties and remedial actions to correct the workplace 

hazards.20  

OSHA inspectors record all inspection and enforcement activity in the Integrated 

Management Information System (IMIS), the U.S. Department of Labor OSHA database. 

OSHA data specifies the type of inspection, the facility where the inspection occurred, whether 

                                                 
19 For example, accountants entering the SEC Division of Enforcement “typically have outside work experience 

which can include public company auditing, financial statement preparation, conducting in-depth forensic 

accounting examination and analysis of financial records and recordkeeping systems, and experience using 

Generally Accepted Accounting Principles (GAAP) and PCAOB Auditing Standards” (SEC, 2007). 
20 Violations typically do not result in follow-up inspections. Instead, firms must submit an abatement certification 

letter, which is an affidavit stating that the hazardous condition(s) has been corrected, or for more serious items, 

abatement documentation, which is “proof of correction” and includes evidence such as pictures or receipts. 
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there was a violation, the type of violation, and the size of the penalty, among other 

information.21 Violations are assessed a penalty per violation of up to $136,532 (OSHA, 2021). 

In addition to these civil penalties, the Occupational Safety and Health Act also instituted 

criminal sanctions for violations due to the death of a worker, falsifying business records, or 

unauthorized notice of upcoming inspections.  

Our final data set consists of 1,682,300 inspections conducted in 855,474 unique 

facilities by 121 unique OSHA offices from 1972 to 2015. Table 1, Panel A provides details 

about the sample composition. We exclude facilities with less than ten employees, as partial 

exemptions and exclusions from OSHA activity apply to those facilities.22 We also exclude 

government facilities (including the United States Postal Service) because the focus of our 

study is on private-sector firms.23 We also lose observations due to missing weather data and 

when the fixed effects absorb them (e.g., more complex fixed effects combinations).  

Panel B provides summary statistics on the number of inspections, violations, and 

penalties. The average facility in our sample is subject to 16.8 inspections throughout the 43 

years of our sample period (1972-2015). Facilities with at least two inspections are on average 

subject to an inspection every 782 days (or approximately two years). During the average 

inspection, 3.5 violations are discovered leading to average penalties of $1,063.  

Panel C shows the sample composition of inspections, violations, and penalties across 

years. This panel suggests that inspections, violations, and penalties are generally equally 

distributed across years. Panel D shows the sample composition by industries. The top 3 

                                                 
21 The OSHA dataset, which includes both Federal OSHA and State Plan OSHA inspections, is available at 

https://enforcedata.dol.gov/views/data_summary.php.  
22 Our results are robust to including facilities with fewer than ten employees. 
23 OSHA is responsible for supervising workplace safety in both government and non-government facilities, but 

unique policies apply to government facilities (see Chapter 13 of the Field Operations Manual). For example, the 

Secretary of Labor can approve alternate standards for specific federal agencies. Moreover, monetary penalties 

do not apply to federal agencies. 
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industries in terms of inspections, violations, and penalties are in ranked order: 1) Construction 

and Construction Materials (with approximately 30% of inspections, violations, and penalties), 

2) Fabricated Products and Machinery (with approximately 8% of inspections, violations, and 

penalties), and 3) Personal and Business Services (with approximately 7% of inspections, 

violations, and penalties). 

Panel E shows the top workplace safety standards violated by our sample firms. The 

top 5 violations by ranking are: 1) Machine Guarding Types (1.6% of violations and 3.2% of 

penalties), 2) Presence of Hazard Communication (1.6% of violations and 1.1% of penalties), 

3) Safety Guard Exposure Adjustment (1.2% of violations and 0.4% of penalties), 4) Pulley 

Guarding (1.2% of violations and 0.8% of penalties), and 5) Machinery Work Rests (1% of 

violations and 0.4% of penalties). 

– Insert Table 1 here – 

3.2. Weather-Induced Mood 

We measure mood using sky-cloud cover, which is quantified in oktas. Sky-cloud cover 

takes the value of zero when there is a clear sky and increases with cloud cover up to eight 

when there is a full cloud cover. We obtain this information from the Integrated Surface 

Database (ISD). ISD provides the hourly sky-cloud cover measured from all U.S. weather 

stations from 1972 to 2015. For each facility in the OSHA inspections database, we find the 

closest weather station with available data during that day and less than 50 miles away.24 For 

each inspection day, we take the average of the hourly cloud data between 8 am and 5 pm. 

Similar to prior work, we then take the log of cloud coverage and standardize the measure.  

                                                 
24 To calculate the distance between facilities and weather stations, we use the haversine distance formula, where 

the coordinates of each facility are defined by the centroid of the 5-digit zip code. Given the long span of our 

sample period, it is possible that the closest weather station for a given facility changes over time. The average 

distance between facility and weather station for the inspections in the sample is 10.3 miles. 
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4. Empirical Methodology 

We examine the effect of weather-induced mood on the outcomes of OSHA inspections 

using the following regression: 

Violationsj,t / Penaltiesj,t = β0 + β1 Sunshinej,t + Controls + βOSHA office + βyear+ εj,t        (1)  

where the dependent variable is either Violations, which is the natural logarithm of one plus 

the number of OSHA violations arising from an OSHA inspection at facility j on day t, or 

Penalties, which is the natural logarithm of one plus the penalty dollar of OSHA violations 

arising from an OSHA inspection at facility j on day t. The main explanatory variable, 

Sunshinej,t, is a continuous variable that captures the average amount of sunshine reaching 

facility j during day t. Following prior work, we construct this variable by first taking the 

natural logarithm of one plus the cloud cover oktas and then standardizing the resulting 

measure. Lastly, we multiply it by negative one, so that larger values capture greater sunshine. 

Using weather-induced mood in this setting presents one key advantage. Cloud 

coverage is random at the time that OSHA inspections are scheduled. Consequently, from a 

research-design perspective, the pair of facility and mood are effectively randomly assigned, 

providing us with a quasi-natural experiment. In addition, the large number of inspections 

allows us to include a comprehensive set of fixed effects. As an example, consider the 

inspection of the Dorman Products facility in Portland, TN, on the sunny day of May 16, 2013. 

Our tests compare the outcome of that inspection (i.e., violations and penalties assessed) with 

all other inspections conducted by the same OSHA office during 2013 as a function of 

sunshine. The comparison group varies depending on the fixed effects included. For instance, 

when we include OSHA office-industry-year fixed effects, the comparison group encompasses 
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inspections conducted by the same OSHA office in May 2013, and specifically of all companies 

in the Automobiles and Trucks industry.25  

Including a rich set of fixed effects allows us to control for unobservable factors when 

estimating the effect of sunshine on inspections. Our primary model includes OSHA office 

fixed effects to control for time-invariant characteristics of the local OSHA office, and year 

fixed effects to capture changes in policies or regulations over time. We also include OSHA 

office-year as well as OSHA office-month fixed effects to capture changes at the local OSHA 

office over time as well as unexpected weather conditions depending on the month of the year 

(e.g., clouds are more likely to form during winter months). We also present results from tests 

that include either industry-year fixed effects or OSHA office-industry-year fixed effects to 

control for (OSHA office-) industry-specific changes to enforcement and regulations over time. 

Variables are defined in the Appendix. As described in Section 6, our findings are robust to 

including facility fixed effects. 

Table 2 provides summary statistics on the variables included in our tests. The unit of 

observation in our analyses is inspection. The average cloud cover during the inspections in 

our sample is 4.5 (zero represents no cloud cover and eight represents full cloud coverage). In 

the three months after an inspection, on average, 0.013 accidents occur at the inspected facility. 

The average facility inspected employs 254 workers and is located in a county with 26,880 

inhabitants.  

– Insert Table 2 here – 

5. Results 

                                                 
25 The data do not contain OSHA officers’ identifiers, precluding us from including officer fixed effects. However, 

this data limitation would only affect our inferences if a large number of OSHA officers selectively conducted 

inspections only during sunny days and stayed in the office during cloudy days. As the OSHA office schedules 

inspections and assigns officers, this concern is unlikely to affect our results. 
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5.1. Main Results 

Our primary analysis examines whether the number of workplace safety violations and 

penalties assessed at facilities changes depending on the weather during the inspection. We 

report the results in Table 3. To do so, we examine the natural logarithm of one plus the cloud 

cover oktas (denoted Sunshine) using equation (1). If sunshine increases the leniency of the 

OSHA officer, we expect the number of violations and penalties to decrease when there is 

sunny weather.  

Columns 1-8 in Table 3 report the results from estimating equation (1). The main 

difference across these models is the use of different dependent variables and the inclusion of 

different fixed effects. Specifically, in Columns 1-4, the dependent variable is Violations, and 

in Columns 5-8 the dependent variable is Penalties. Columns 1 and 5 include OSHA office and 

year fixed effects. Columns 2 and 6 include OSHA Office-year as well as OSHA Office-month 

fixed effects. Columns 3 and 7 include OSHA Office-year, OSHA Office-month as well as 

industry-year fixed effects. Columns 4 and 8 report results with OSHA Office-industry-year as 

well as OSHA Office-month fixed effects. In all models, the coefficient on Sunshine is negative 

and significant (p-value < 0.10).  

In terms of economic magnitude, for the average inspection, a one standard deviation 

increase in sunshine, as measured by Sunshine, decreases the number of violations by 0.68% 

and the number of penalties by 1.01% (based on Columns 1 and 5). These are likely lower 

bound estimates of the effect of mood on inspection outcomes because we cannot observe all 

events that may affect the OSHA officers’ mood. For instance, personal family troubles or 

health issues likely influence mood but are unobservable. 

We conduct several tests intended to mitigate identification concerns, which we 

describe in more detail in Section 6. However, it is important to note that facility or facility-
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location control variables have a minimal effect on the association between weather-induced 

mood and inspection outcomes. As a result, an omitted variable that explains the findings 

would have to be uncorrelated with our control variables and have a consistent effect over time 

(despite changes in facility-, local-level conditions). Overall, these results are consistent with 

the argument that good mood increases regulatory leniency. 

– Insert Table 3 here – 

5.2. Discretion  

A question that arises from our primary results is whether the effect of mood on OSHA 

enforcement decisions varies depending on the officers’ level of discretion. We use two proxies 

to capture variation in discretion. First, we exploit differences in the type of inspections. 

Inspections can be categorized into routine and non-routine inspections. Routine inspections 

are planned inspections for randomly selected facilities without any specific suspicion of 

wrongdoing, whereas non-routine inspections are triggered by employee complaints or 

referrals by other agencies. During non-routine inspections, officers focus on the areas raised 

in the complaint or referral, which are unknown to the employer before the inspection.26 By 

contrast, routine inspections center around areas identified as posing significant hazards for the 

facility’s industry. Facilities are aware of these targeted areas, as OSHA creates and publicizes 

programs to mitigate these hazards. For example, in 2014, OSHA issued a national directive 

targeting firms within the Primary Metal Industries (firms with a 2-digit SIC code of 33) to 

reduce/eliminate “overexposures to both chemical and physical stressors such as noise and 

heat.” The directive also provides a detailed plan for the inspection procedures, including the 

                                                 
26 OSHA officers can expand the scope of the inspection if they determine that there are significant additional 

hazards. 
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list of records that the officer should request and review and the specific standards that should 

be evaluated during the inspection. 

Given the differences across routine and non-routine inspections, we investigate how 

the effect of mood bias on enforcement decisions may differ. We define 

Non_Routine_Inspection, as an indicator equal to 1 if the inspection is triggered by an 

employee complaint or a referral, and 0 otherwise. Table 4, Panel A reports the results of 

estimating our base model including Non_Routine_Inspection and its interaction with Sunshine 

as explanatory variables. First, we find that non-routine inspections are associated with 7.2% 

more violations and 50.8% more penalties.27 This result is statistically significant but perhaps 

not surprising given that non-routine inspections are conducted in facilities where an employee 

or another agency has already identified potential wrongdoing. 

Interestingly, we find a negative and significant coefficient on the interaction term 

Non_Routine_Inspection x Sunshine. The magnitudes of the coefficients indicate that the effect 

of mood on enforcement is 2.0 to 2.2 times stronger in non-routine inspections compared to 

our main tests that include the same fixed effects structures.28 Specifically, a one standard 

deviation increase in sunshine reduces violations and penalties by 1.4% and 2.2%, respectively. 

A likely explanation for this result is that non-routine inspections require greater levels of 

discretion by the officer. In particular, routine inspections provide less opportunity to exercise 

discretion because officers must follow OSHA’s pre-determined roadmap dictating the 

inspection procedures, which focus on specific industry-specific hazards.29  

                                                 
27 The differences in violations and penalties between routine and non-routine inspections are computed by taking 

the exponential of the Non_Routine_Inspection coefficients in Table 4, Panel A and then subtracting one. 
28 We compare the effect of mood on non-routine inspections to the full sample by dividing the sum of the ɑ3 and 

ɑ1 coefficients from Table 4, Panel A by the coefficient of Sunshine in Table 3, Columns 2 and 6. For violations, 

–0.0052 + 0.0005) / (–0.0026) = 2.2. 
29 For example, see point “XIV. Inspection Procedures” of Directive CPL 03-00-018. Available at 

https://www.osha.gov/sites/default/files/enforcement/directives/CPL_03-00-018.pdf  
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Second, workplace safety standards differ in their level of discretion. For example, 

while some standards have clear-cut thresholds that constitute a violation, other standards 

require a higher degree of judgment to determine a violation. “Standard Interpretations” are 

public letters or memos that OSHA release in response to inquiries by field offices or members 

of the public requesting clarification regarding the interpretation and enforcement of an OSHA 

standard or regulation (OSHA, 2022c). We use the number of Standard Interpretations to 

construct a measure of discretion for the 200 most cited standards. Specifically, each standard 

violated is assigned the value of one if a standard has an above-median number of Standard 

Interpretations, and zero otherwise (if the standard has a below-median number of Standard 

Interpretations). The variable, Violation_Discretion, is the average of the discretion of all the 

assessed violations in a given inspection.  

Table 4, Panel B reports the results of estimating our base model including 

Violation_Discretion and its interaction with Sunshine as explanatory variables. We find a 

negative and significant coefficient on the interaction term Violation _Discretion x Sunshine 

when using either Violations or Penalties as dependent variables, indicating that mood has a 

stronger effect when officers review actions and conditions related to more ambiguous 

standards. Compared to our main tests, the coefficients’ magnitudes indicate that the effect of 

mood on enforcement is 1.2 to 5.8 times stronger when officers cite standards with higher 

discretion. Overall, the results from both tests are therefore consistent with discretion 

exacerbating the effect of mood on enforcement decisions.  

– Insert Table 4 here – 

5.3. Monitoring 

A related question is whether the effect of mood on enforcement outcomes can be 

mitigated by monitoring. Ten OSHA regional offices are charged with overseeing OSHA’s 85 
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local area offices. Each regional office is responsible for operating an effective occupational 

safety and health program in its assigned geographical area, including handling any complaints 

regarding a local area office. In addition, each Regional Administrator has the authority to act 

for the Assistant Secretary regarding inspection and enforcement activities. 

We, therefore, measure monitoring by calculating the geographical distance between 

the OSHA regional office and the OSHA area office responsible for monitoring each facility. 

This measure is motivated by research that shows that a larger geographical distance is 

associated with information disadvantages (e.g., Kedia and Rajgopal, 2011; Heese and Pérez-

Cavazos, 2020). OSHA offices located far away from regional offices are likely to have weaker 

oversight than offices that are close. Consequently, we expect that the quality of the inspections 

depends on the regional office’s ability to monitor local inspections, resulting in a stronger 

effect of mood bias on enforcement when monitoring is weak. 

We define Long_Distance as an indicator variable that takes the value of one for 

facilities monitored by OSHA offices whose respective regional office is farther than the 

median. Consistent with our prediction, Table 5 shows that the coefficient on the interaction 

term Sunshine x Long Distance is negative and significant. This result indicates that a reduction 

in monitoring heightens OSHA officers’ biases. Furthermore, our results indicate that the effect 

is concentrated in facilities supervised by officers who are subject to relatively low monitoring.  

– Insert Table 5 here – 

5.4. Workplace Accidents After ‘Good Mood’ Inspections 

Finally, it is important to understand the potential implications of mood bias on 

workers’ safety. OSHA’s objective is to assure compliance with the intended goal of 

diminishing hazards in the workplace and preventing on-the-job injuries, illnesses, and deaths. 

In the roughly 50 years since OSHA’s establishment, worker deaths have decreased from an 
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average of 38 per day in 1970 to 15 in 2019. Similarly, the rate of worker injuries and illnesses 

has decreased by approximately 75%. However, despite the significant improvement in 

workplace safety, the annual social cost of workplace injuries and illnesses remains at over 

$250 billion (Leigh, 2011). Therefore, a crucial question is whether “good-mood” inspections 

lead to less safe working conditions for workers or merely affect violations and penalties. 

We address this question by investigating the incidence of workplace accidents at 

facilities immediately after “good-mood” inspections. Table 6 reports the estimation results, 

using Accidents as the dependent variable. For each inspection, Accidents is an indicator 

variable that takes the value of one if at least one accident is reported in the inspected facility 

within the three months after the inspection, and zero otherwise.30 We find a positive and 

(marginally) significant coefficient on Sunshine. In terms of economic magnitude, a one 

standard deviation increase in sunshine during an OSHA inspection raises the likelihood that 

an accident occurs at the inspected facility by 0.03%—an effect that is economically small. 

When interpreting this magnitude, two aspects of this test should be considered. First, it is 

important to note that the baseline incidence rate of accidents is very low at approximately 2% 

of all inspections. Second, the test has relatively low power, given that we examine the 

difference in the accident rates following inspections during sunny versus cloudy days. 

Nevertheless, these findings suggest that good-mood inspections have real effects on workers 

by reducing workplace safety. 

– Insert Table 6 here – 

6. Additional Tests 

                                                 
30 Employers must notify OSHA about catastrophic events. For example, fatalities must be reported within eight 

hours, in-patient hospitalizations and amputations must be reported within 24 hours. 
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This section tests whether our main results are subject to alternative explanations or are 

sensitive to alternative research-design choices. Specifically, we examine changes in 

workplace safety on days with unpleasant weather, different fixed effect structures, alternative 

clustering of standard errors, a different proxy for mood, and the exclusion of inspections of 

government entity facilities. Overall, these tests mitigate the concern that our research-design 

choices drive our findings.31 

6.1. Weather and Workplace Safety 

A potential alternative explanation for our results could be that weather directly affects 

workplace safety, thus, explaining why workplace safety inspectors detect fewer violations on 

sunny days. For example, it could be possible that the working conditions are riskier on rainy 

days or that employees’ behavior differs depending on the weather. This subsection provides 

analyses to help rule out this alternative explanation.  

6.1.1. Accidents on Sunny Days 

First, we examine whether the weather conditions affect the incidence of workplace 

accidents by comparing the weather on an accident day to that of all other non-accident days 

during the same year.32 To conduct this test, we obtain local weather data on each day with an 

accident, as well as all other days in the year in the same locality. We include various sets of 

fixed effects, including county, year, OSHA office-year, or OSHA office-month. As shown in 

Table 7, Panel A, we do not find a significant association between accidents and sunshine. 

6.1.2. Industries affected by Weather 

Second, we re-run our primary results excluding industries where the working 

conditions are more likely affected by the weather. Specifically, we exclude observations from 

                                                 
31 It could also be interesting to examine complaints against inspectors or inspector terminations. However, such 

data is unfortunately not available. 
32 The implicit assumption is that each facility operates without accidents during the remainder of the year. 
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the construction and oil and gas industries. The rationale for this exclusion is that workers in 

these industries are more likely to operate outdoors, and therefore bad weather conditions could 

negatively affect them. As shown in Table 7, Panel B, the results hold.  

6.1.4. Violated Standards 

Another potential concern arises because inspectors and employees are subject to the 

same weather conditions. Therefore, our results could potentially be driven by changes in 

employee behavior. To mitigate this concern, we examine whether the OSHA standards cited 

in the violations refer to existing workplace conditions established before the inspection date 

or employee behavior during the inspection. Specifically, we read and code the 100 OSHA 

standards that inspectors more frequently cited.33 These standards represent a substantial 

portion of the sample – approximately 36% of the total violations and 38% of the penalties. 

We find that 87% of these violations are due to existing conditions at the workplace, including 

appropriate communication of hazards, regular inspection of extinguishers, availability of 

medical services and first aid, and appropriate installation of machinery. The remaining 13% 

of violations could be affected by inspection-day behavior. These violations include using 

protective equipment (e.g., helmets and eye protection), keeping floors and work surfaces clean 

and clear, and exercising appropriate fall prevention behavior (e.g., securing ladders and 

wearing a body belt for aerial lifts). Overall, the vast majority of violations correspond to 

actions taken before rather than during the inspection. Thus, it is unlikely that our results are 

driven by the effect of mood on employee behavior. To further alleviate this concern, we also 

repeat our main analysis and limit the sample to violations related to existing conditions (and 

exclude violations triggered by employee behavior). As shown in Table 7, Panel C, our results 

hold. 

                                                 
33 During our sample period, inspectors cited the violation of 121,871 standards.  
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– Insert Table 7 here – 

6.2. Alternative Fixed Effects 

As described above, our primary analyses do not include facility fixed effects, as their 

inclusion would substantially reduce our sample due to many facilities only being subject to 

one inspection during our sample period. However, in robustness analyses, we include facility 

fixed effects, which control for time-invariant changes at the facility level.34  In particular, we 

add facility fixed effects to the same set of fixed effects combinations as per Table 3. Panel A 

of Table 8 presents the results. The dependent variable in Columns 1 to 4 is Violations and in 

Columns 5 to 8 is Penalties. As shown in Panel A, our results are robust to including facility 

fixed effects.  

6.3. Alternative Clustering 

We also examine whether the results are sensitive to alternative clustering. We re-run 

our main analyses clustering standard errors by facility, OSHA office, county, or state. These 

alternative clustering choices allow us to capture and mitigate any potential issues of 

heterogeneity and autocorrelation within different alternative groups. As shown in Panel B of 

Table 8, our results are also robust to clustering the standard errors at the level of these various 

groupings.  

– Insert Table 8 here – 

7. Conclusions 

In this paper, we examine the effect of mood as a source of human bias on regulators’ 

oversight and enforcement decisions. Using sunshine to proxy for good mood, we find that 

OSHA compliance officers assess fewer violations and penalties during “good-mood” 

                                                 
34 In addition, facilities that are subject to more than one inspection are likely to also different from facilities with 

only one inspection. For example, the average facility with multiple inspections employs approximately twice as 

many people as facilities with one inspection.   

Electronic copy available at: https://ssrn.com/abstract=4460485



28 

 

inspections. The effect is substantially stronger during non-routine inspections and when the 

officer levies violations of workplace safety standards with more OSHA Standard 

Interpretations, likely because officers exercise more discretion in those instances. Exploiting 

variation in the distance between local OSHA offices and regional offices, we further show 

that increased monitoring by the regional OSHA office reduces the effect of the bias.  

Our study contributes to the literature on enforcement and auditing by documenting 

how mood as a source of human bias affects individual compliance officer’s oversight of firms. 

This is an important contribution as we have a limited understanding of how biases shape the 

decisions of individual agents or auditors, as well as the resulting consequences for firms and 

other stakeholders. Our results highlight the importance of understanding the role of human 

biases in firm oversight processes as an important avenue for future research. 

Our findings also have important implications for policy-makers. Enforcing workplace 

safety regulations is of paramount importance for the safety of workers. By finding that mood 

affects the outcomes of inspections as well as identifying the types of inspections that 

exacerbate this bias and the role of monitoring as a mitigating factor, our study can help policy-

makers in their effort to improve workplace safety.  
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Appendix. Variable Definitions 

 

The following variables are constructed using data from OSHA [OSHA], the Bureau of Labor Statistics [BLS], 

and the Integrated Surface Database [ISD]. 
 

A. Variables of Interest 
 

 

  

Accidents Indicator variable that takes the value of one if at least one accident is reported in 

the inspected facility within the three months after the inspection, and zero 

otherwise. [OSHA] 
  

Long_Distance Indicator variable that is set to 1 if the geographical distance between the local area 

OSHA office and the regional OSHA office is larger than the median distance, and 

0 otherwise. [OSHA] 

  

Non_Routine_ 

Inspection 

Indicator variable that is set to 1 if the inspection is triggered by a referral, employee 

complaint, or other unplanned factors, and 0 otherwise. [OSHA] 

  

Penalties The logarithm of one plus the total dollar penalty arising from an inspection. 

[OSHA] 
  

Penalties_Existing_ 

Conditions 

The logarithm of one plus the dollar penalty arising from violations pertaining to 

existing conditions 
  

Sunshine Standardized measure of minus one times the natural logarithm of one plus the cloud 

cover oktas. [ISD] 

  

Violations The log of one plus the number of workplace safety violations arising from an 

inspection. [OSHA] 

  

Violation_Discretion The average of the discretion of all the assessed violations of a given inspection, 

whereby each standard violated is assigned either the value of 1 (if the standard has 

an above-median number of Standard Interpretations) or 0 (if the standard has a 

below-median number of Standard Interpretations). [OSHA] 

  

Violations_Existing_ 

Conditions 

The logarithm of one plus the number of violations pertaining to existing conditions. 

[OSHA] 
  

  

B. Controls 
 

Employees_Facility The natural logarithm of the number of employees per facility. [OSHA] 
  

Month Month of the OSHA inspection. 

OSHA_Office The local area OSHA office responsible for the inspection. [OSHA] 

  

OSHA_Region The region overseen by each  regional federal OSHA office. [OSHA] 
 

 

Population  The natural logarithm of the population in the facility’s county. [BLS] 

 

Year Year of the OSHA inspection. 
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Table 1. Sample Descriptives   

Panel A: Sample Composition 

This table presents the sample composition for the period 1972-2015. 

 
 Number of Inspections 

 

All Inspections 4,820,402 

Less: Facilities with less than 10 employees (2,315,718) 

Subtotal 2,504,684 

Less: Missing weather data (586,804) 

Subtotal 1,917,880 

Less: Government facilities (235,580) 

 

Final sample 1,682,300 
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Panel B: Statistics on Inspections, Violations, and Penalties 

This table presents summary statistics on inspections, violations, and penalties for the period 1972-2015. 

 

Variable Mean Std. 25th  Median  75th  

Number of Inspections per Facility 16.8 81.3 1 3 8 

Number of Days between Inspections (based on Sample of Facilities with at least 2 Inspections) 782 1,254 71 282 953 

Number of Violations (untransformed) per Inspection 3.5 5.7 0 1 5 

Penalties (untransformed, in $) per Inspection 1,063 19,042 0 0 500 

Electronic copy available at: https://ssrn.com/abstract=4460485



37 

 

Panel C: Sample Composition by Year 

 
This table presents the distribution of violations and penalties in our sample for the period 1972-2015 by year. 
 

Year Number of Inspections % of Total Number of Violations 
% of 

Total 

Penalties 

($m) 

% of 

Total 

1972  6,398  0.4% 21,890 0.4% 0.5 0.0% 

1973 41,609 2.5% 168,250 2.9% 3.9 0.2% 

1974 46,583 2.8% 211,060 3.6% 3.9 0.2% 

1975 50,089 3.0% 252,885 4.4% 5.7 0.3% 

1976 39,488 2.3% 198,630 3.4% 6.2 0.3% 

1977 34,468 2.0% 111,975 1.9% 6.8 0.4% 

1978 31,276 1.9% 90,712 1.6% 9.8 0.5% 

1979 33,790 2.0% 99,051 1.7% 10.7 0.6% 

1980 34,394 2.0% 94,676 1.7% 8.0 0.4% 

1981 28,207 1.7% 75,936 1.3% 3.7 0.2% 

1982 43,524 2.6% 106,695 1.8% 3.6 0.2% 

1983 54,653 3.2% 134,302 2.3% 4.7 0.3% 

1984 54,451 3.2% 131,317 2.3% 5.7 0.3% 

1985 52,967 3.1% 141,649 2.4% 7.1 0.4% 

1986 50,523 3.0% 158,343 2.7% 9.8 0.5% 

1987 49,943 3.0% 171,392 3.0% 18.0 1.0% 

1988 49,151 2.9% 187,236 3.2% 23.0 1.3% 

1989 47,330 2.8% 205,095 3.5% 37.8 2.1% 

1990 53,104 3.2% 234,419 4.0% 38.7 2.2% 

1991 53,531 3.2% 228,800 3.9% 81.7 4.6% 

1992 49,904 3.0% 215,670 3.7% 81.4 4.6% 

1993 44,893 2.7% 196,302 3.4% 73.2 4.1% 

1994 45,449 2.7% 201,552 3.5% 85.9 4.8% 

1995 39,420 2.3% 151,916 2.6% 55.2 3.1% 

1996 26,455 1.6% 96,511 1.7% 40.5 2.3% 

1997 31,993 1.9% 118,681 2.0% 48.6 2.7% 

1998 33,312 2.0% 116,384 2.0% 56.6 3.2% 

1999 37,011 2.2% 127,399 2.2% 62.4 3.5% 

2000 39,463 2.3% 135,467 2.3% 70.8 4.0% 

2001 37,522 2.2% 124,949 2.2% 57.9 3.2% 

2002 41,932 2.5% 136,224 2.3% 66.0 3.7% 

2003 42,599 2.5% 134,873 2.3% 65.0 3.6% 

2004 41,425 2.5% 131,566 2.3% 62.7 3.5% 

2005 37,278 2.2% 115,539 2.0% 58.7 3.3% 

2006 34,809 2.1% 106,005 1.8% 53.0 3.0% 

2007 33,540 2.0% 102,132 1.8% 58.0 3.2% 

2008 30,227 1.8% 89,014 1.5% 48.2 2.7% 

2009 33,560 2.0% 98,571 1.7% 72.9 4.1% 

2010 29,006 1.7% 83,817 1.4% 72.0 4.0% 

2011 28,591 1.7% 79,467 1.4% 81.1 4.5% 

2012 28,700 1.7% 73,523 1.3% 68.1 3.8% 

2013 23,254 1.4% 58,585 1.0% 58.6 3.3% 

2014 18,295 1.1% 42,494 0.7% 46.5 2.6% 

2015 18,183 1.1% 41,456 0.3% 55.8 3.1% 

Total 1,682,300 100% 5,802,410 100% 1,788.4 100% 
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Panel D: Sample Composition by Industry  
 

This table presents the sample composition by industry (as per Fama-French’s 30 industry classifications) for the period 1972-2015. 
 

Industry Classification  

 

Number of 

Inspections 
% of Total 

Number of 

Violations 
% of Total Penalties ($m) % of Total 

Food Products 115,742 6.9% 375,080 6.5% 140.0 7.8% 

Beer & Liquor 2,687 0.2% 10,030 0.2% 3.8 0.2% 

Tobacco Products 425 0.0% 1,465 0.0% 0.3 0.0% 

Recreation 20,423 1.2% 87,157 1.5% 19.4 1.1% 

Printing and Publishing 30,197 1.8% 115,325 2.0% 21.4 1.2% 

Consumer Goods 35,052 2.1% 167,660 2.9% 33.5 1.9% 

Apparel 18,634 1.1% 81,790 1.4% 9.0 0.5% 

Healthcare, Medical Equipment, Pharmaceutical Products 46,788 2.8% 127,946 2.2% 40.4 2.3% 

Chemicals 26,276 1.6% 99,236 1.7% 74.0 4.1% 

Textiles 16,540 1.0% 73,714 1.3% 16.4 0.9% 

Construction and Construction Materials 522,344 31.0% 1,553,923 26.7% 565.0 31.7% 

Steel Works 49,303 2.9% 241,374 4.2% 96.4 5.4% 

Fabricated Products and Machinery 129,686 7.7% 639,783 11.0% 137 7.7% 

Electrical Equipment 15,449 0.9% 67,007 1.2% 16.6 0.9% 

Automobiles and Trucks 34,211 2.0% 166,862 2.8% 54.2 3.0% 

Aircraft, ships, and railroad equipment 16,084 1.0% 67,743 1.2% 27.7 1.5% 

Precious Metals, Non-Metallic, and Industrial Metal Mining 3,781 0.2% 5,676 0.1% 3.7 0.2% 

Coal 57 0.0% 119 0.0% 0.2 0.0% 

Petroleum and Natural Gas 12,062 0.7% 38,565 0.6% 53.4 3.0% 

Utilities 11,888 0.7% 27,487 0.5% 14.9 0.9% 

Communication 5,624 0.3% 7,754 0.1% 2.8 0.2% 

Personal and Business Services 121,558 7.2% 371,138 6.4% 76.9 4.3% 

Business Equipment 20,618 1.2% 72,293 1.2% 13.4 0.7% 

Business Supplies and Shipping Containers 49,006 2.9% 231,113 4.0% 64.9 3.6% 

Transportation 78,607 4.7% 195,054 3.4% 64.9 3.6% 

Wholesale 63,610 3.8% 239,349 4.1% 75.3 4.2% 

Retail 67,579 4.0% 229,562 4.0% 46.8 2.6% 

Restaurants, Hotels, Motels 33,132 2.0% 96,283 1.7% 21.4 1.2% 

Banking, Insurance, Real Estate, Trading 8,767 0.5% 17,788 0.3% 6.6 0.4% 

Other 126,170 7.5% 394,134 6.8% 88.1 4.9% 

Total 1,682,300 100% 5,802,410 100% 1,788.4 100% 
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Panel E. Sample Composition by Violation Type 
 

This table presents the sample composition for the period 1972-2015 by violation type. 

Violation Type 

Number of 

Violations 

% of 

Total 
Penalties ($m) 

% of 

Total 

Machine Guarding Types 91,199 1.6% 57.8 3.2% 

Presence of Hazard Communication 90,025 1.6% 19.7 1.1% 

Safety Guard Exposure Adjustment  72,116 1.2% 7.9 0.4% 

Pulley Guarding 66,735 1.2% 13.4 0.8% 

Machinery Work Rests 56,961 1.0% 7.8 0.4% 

Ladders – Rungs and Steps 53,791 0.9% 23.7 1.3% 

Employee Information and Training 53,142 0.9% 9.4 0.5% 

Machine Guarding Conformity 52,902 0.9% 27.2 1.5% 

Medical Service and First Aid Facilities 48,521 0.8% 16.1 0.9% 

Walking-working Surfaces Conditions 41,951 0.7% 7.3 0.4% 

Compressed Air Used for Cleaning 40,693 0.7% 7.6 0.4% 

Vertical Belt Guarding 39,627 0.7% 2.8 0.2% 

Personal Protective Equipment 37,998 0.7% 17.3 1.0% 

Horizontal Belt Guarding 35,096 0.6% 1.8 0.1% 

Conductors – Boxes, Cabinets, or Fittings 34,551 0.6% 6.7 0.4% 

Grounding Path 34,395 0.6% 6.9 0.4% 

General Duty 34,216 0.6% 76.5 4.3% 

Guarding – Exposure of Blades 32,918 0.6% 3.7 0.2% 

Covers for pull boxes, junction boxes, and fittings 32,557 0.6% 4.7 0.3% 

Safety Data Sheet – Hazardous Chemicals 32,538 0.6% 2.9 0.2% 

Sprockets and Chains Enclosure 32,030 0.6% 9.2 0.5% 

Eye or Face Protection 31,803 0.5% 8.7 0.5% 

Guarding – Electrical Equipment 30,833 0.5% 13.1 0.7% 

Posting of OSHA Notices 30,659 0.5% 1.1 0.1% 

Energy Control Program 27,559 0.5% 17.4 1.0% 

Walking-working Surfaces 26,890 0.5% 1.3 0.1% 

Machine Guard Design 24,664 0.4% 2.5 0.1% 

Radial Saw Upper Hood 24,400 0.4% 5.2 0.3% 

Disconnecting Means and Circuits 23,394 0.4% 2.7 0.1% 

Flexible Cord – Attachment Plug and Receptacle Outlet 23,261 0.4% 2.6 0.1% 

Energy Control Procedures 23,201 0.4% 20.9 1.2% 

Powered Industrial Truck – Safe Operating Condition 22,992 0.4% 5.5 0.3% 

Safety Data Sheets – Hazardous Chemicals 22,613 0.4% 4.3 0.2% 

Flexible Cords and Cables – Strain Relief 22,519 0.4% 3.2 0.2% 

Employee Information and Training- Hazardous Chemicals 20,074 0.3% 4.4 0.2% 

Portable Fire Extinguishers  19,999 0.3% 2.2 0.1% 

Radial Saw Installation - Position 18,429 0.3% 1.0 0.1% 

Anchoring Fixed Machinery 17,545 0.3% 2.2 0.1% 

Floors – Dry Condition and Drainage Maintenance  17,464 0.3% 4.0 0.2% 

Materials – Secure Storage 16,817 0.3% 6.3 0.4% 

Workplace Hazard Assessment – Written Certification 16,558 0.3% 1.8 0.1% 

Equipment – Installation and Use 16,478 0.3% 5.9 0.3% 

Respirator and Respiratory Protection Program 16,023 0.3% 5.3 0.3% 

Safety Data Sheets Accessibility – Hazardous Chemicals 15,361 0.3% 1.7 0.1% 

Portable Fire Extinguishers – Annual Maintenance Check 15,239 0.3% 0.6 0.0% 

Other 4,263,673 73% 1,334.2 74.6% 

Total 5,802,410 100% 1,788.4 100% 
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Table 2. Summary Statistics  

 

This table reports the summary statistics on the variables used in our analyses at the inspection level. All variables 

are defined in the Appendix. 

 

 
Inspections 

(N = 1,682,300) 

Variable Mean Std. 25th Median  75th  

Cloud Cover (Sunshine untransformed) 4.466 2.811 1.9 4.8 7.2 

Sunshine –0.078 0.975 –0.904 –0.433 0.508 

Log Number of Violations 0.999 0.949 0 0.693 1.792 

Log Penalties 2.800 3.398 0 0 6.217 

Accidents (untransformed) 0.013 0.135 0 0 0 

Log Accidents 0.008 0.081 0 0 0 

Non-Routine Inspection 0.356 0.479 0 0 1 

Violation Discretion 0.537 0.386 0.182 0.5 1 

Employees Facility 254 1,603 20 43 120 

Population 26,880 18,242 12,516 25,066 38,374 
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Table 3. Weather and Enforcement Outcomes 
 

This table reports the estimation results from linear regressions of the following form:  

Violations / Penaltiesj,t = 0 + 1 Sunshinej,t +  Controls + 
In Columns 1-4, the dependent variable is Violations, which is the natural logarithm of one plus the number of workplace safety violations arising from an inspection. 

In Columns 5-8, the dependent variable is Penalties, which is the natural logarithm of one plus the total dollar penalty arising from an inspection. Columns 1 and 5 

report results with OSHA Office as well as year fixed effects. Columns 2 and 6 report results with OSHA Office-year as well as OSHA Office-month fixed effects. 

Columns 3 and 7 report results with OSHA Office-year, OSHA Office-month as well as industry-year fixed effects. Columns 4 and 8 report results with OSHA Office-

industry-year as well as OSHA Office-month fixed effects. Our main explanatory variable is Sunshine, which is the standardized measure of minus one times the natural 

logarithm of one plus the cloud cover oktas. All variables are defined in the Appendix, and the sample spans the period 1972-2015. Standard errors are clustered at the 

OSHA office-industry level. Standard errors are reported below the coefficients. *, **, *** indicate significance at the two-tailed 10%, 5%, and 1% levels, respectively.  

 

Dependent Variable Violations Penalties 

Variables (1) (2) (3) (4) (5) (6) (7) (8) 

Sunshine –0.0068*** –0.0026*** –0.0019** –0.0016* –0.0101** –0.0068** –0.0093*** –0.0076** 
 (0.0011) (0.0009) (0.0009) (0.0009) (0.0044) (0.0034) (0.0035) (0.0033) 

Employees_Facility –0.0400*** –0.0379*** –0.0486*** –0.0433*** –0.0398*** –0.0456*** –0.0261*** –0.0205*** 

 (0.0031) (0.0030) (0.0026) (0.0027) (0.0096) (0.0089) (0.0075) (0.0071) 

Population 0.0047*** 0.0050*** 0.0041*** 0.0037*** 0.0110*** 0.0112*** 0.0120*** 0.0104*** 

 (0.0007) (0.0006) (0.0005) (0.0005) (0.0025) (0.0020) (0.0017) (0.0016) 

OSHA Office FE Yes No No No Yes No No No 

Year FE Yes No No No Yes No No No 

OSHA Office x Year FE No  Yes Yes No No  Yes Yes No 

OSHA Office x Month FE No Yes Yes Yes No Yes Yes Yes 

Industry x Year FE No No Yes No No No Yes No 

OSHA Office x Industry x Year FE No No No Yes No No No Yes 

Clustered by  
OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

Adj. R-squared   0.048 0.085 0.104 0.128 0.112 0.151 0.177 0.212 

Observations  1,682,300 1,682,245 1,682,229 1,663,951 1,682,300 1,682,245 1,682,229 1,663,951 
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Table 4. Discretion 

Panel A: Non-Routine Inspections 

This table analyzes cross-sectional variation in the results of Table 4. Non-Routine_Inspection, which is equal to 

1 if the inspection is triggered by a referral, employee complaint, or other unplanned factors, and 0 otherwise. In 

Column 1, the dependent variable is Violations, which is the natural logarithm of one plus the number of violations 

arising from an inspection. In Column 2, the dependent variable is Penalties, which is the natural logarithm of 

one plus the dollar penalty arising from an inspection. Our main explanatory variable is Sunshine, which is the 

standardized measure of minus one times the natural logarithm of one plus the cloud cover oktas. Controls are 

Employees_Facility and Population. All variables are defined in the Appendix, and the sample spans the period 

1972-2015. Standard errors are clustered at the OSHA office-industry level. Standard errors are reported below 

the coefficients. *, **, *** indicate significance at the two-tailed 10%, 5%, and 1% levels, respectively.  

 
 

Dependent Variables Violations Penalties 

Variables  (1) (2) 

Sunshine x Non_Routine_Inspection  –0.0052** –0.0127* 

  (0.0021) (0.0073) 

Sunshine  –0.0005 –0.0008 

  (0.0012) (0.0041) 

Non_Routine_Inspection  0.0717*** 0.5083*** 

  (0.0055) (0.0176) 

F-Test:    > 0   –0.0057*** –0.0135** 

  [0.000] [0.014] 

Controls   Yes Yes 

OSHA Office x Year FE  Yes Yes 

OSHA Office x Month FE  Yes Yes 

Adj. R-square    0.086 0.156 

Observations   1,682,245 1,682,245 
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Panel B: Standards with Discretion 

This table analyzes cross-sectional variation in the results of Table 4. Violation_Discretion is the average 

discretion in the assessed violations assesed in a given inspection, whereby each standard violated is assigned 

either the value of 1 (if the standard has an above-median number of Standard Interpretations) or 0 (if the standard 

has a below-median number of Standard Interpretations). In Column 1, the dependent variable is Violations, which 

is the natural logarithm of one plus the number of violations arising from an inspection. In Column 2, the 

dependent variable is Penalties, which is the natural logarithm of one plus the dollar penalty arising from an 

inspection. Our main explanatory variable is Sunshine, which is the standardized measure of minus one times the 

natural logarithm of one plus the cloud cover oktas. Controls are Employees_Facility and Population. All 

variables are defined in the Appendix, and the sample spans the period 1972-2015. Standard errors are clustered 

at the OSHA office-industry level. Standard errors are reported below the coefficients. *, **, *** indicate 

significance at the two-tailed 10%, 5%, and 1% levels, respectively.  

 
 

Dependent Variables Violations Penalties 

Variables  (1) (2) 

Sunshine x Violation_Discretion  –0.0066*** –0.0622*** 

  (0.0026) (0.0112) 

Sunshine  –0.0008 0.0231*** 

  (0.0017) (0.0071) 

Violation_Discretion  –0.0408*** 0.6933*** 

  (0.0083) (0.0365) 

F-Test:    > 0   –0.0074*** –0.0391*** 

  [0.000] [0.000] 

Controls   Yes Yes 

OSHA Office x Year FE  Yes Yes 

OSHA Office x Month FE  Yes Yes 

Adj. R-square    0.100 0.282 

Observations   759,383 759,383 

 

 

 

Electronic copy available at: https://ssrn.com/abstract=4460485



44 

 

Table 5. Monitoring 

This table analyzes cross-sectional variation in the results of Table 4. Long_Distance, which is equal to 1 if the 

distance between the local OSHA area office and the OSHA regional office is larger than the median distance, 

and 0 otherwise. In Column 1, the dependent variable is Violations, which is the natural logarithm of one plus the 

number of violations arising from an inspection. In Column 2, the dependent variable is Penalties, which is the 

natural logarithm of one plus the dollar penalty arising from an inspection. Our main explanatory variable is 

Sunshine, which is the standardized measure of minus one times the natural logarithm of one plus the cloud cover 

oktas. Controls are Employees_Facility and Population. Long_Distance is absorbed by the fixed effects. All 

variables are defined in the Appendix, and the sample spans the period 1972-2015. Standard errors are clustered 

at the OSHA office-industry level. Standard errors are reported below the coefficients. *, **, *** indicate 

significance at the two-tailed 10%, 5%, and 1% levels, respectively.  

 
 

Dependent Variables Violations Penalties 

Variables  (1) (2) 

Sunshine x Long_Distance  –0.0042** –0.0144** 

  (0.0019) (0.0068) 

Sunshine  –0.0012 –0.0011 

  (0.0012) (0.0045) 

F-Test:    > 0   –0.0054*** –0.0155*** 

  [0.000] [0.003] 

Controls   Yes Yes 

OSHA Office x Year FE  Yes Yes 

OSHA Office x Month FE  Yes Yes 

Adj. R-square    0.085 0.151 

Observations   1,682,245 1,682,245 
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Table 6. “Good-Mood” Inspections and Accidents 
 

This table reports the estimation results from linear regressions of the following form:  

Accidentsj,t = 0 + 1 Sunshinej,t +  Controls + 

The dependent variable Accident, is an indicator variable that takes the value of one if at least one accident is 

reported in the inspected facility within the three months after the inspection, and zero otherwise. Column 1 reports 

results with OSHA office as well as year fixed effects. Column 2 reports results with OSHA office-year as well 

as OSHA office-month fixed effects. Column 3 reports results with OSHA office-industry-year as well as OSHA 

office-month fixed effects. Our main explanatory variable is Sunshine, which is the standardized measure of minus 

one times the natural logarithm of one plus the cloud cover oktas. Controls are Employees_Facility and 

Population. All variables are defined in the Appendix, and the sample spans the period 1972-2015. Standard errors 

are clustered at the OSHA office-industry level. Standard errors are reported below the coefficients. *, **, *** 

indicate significance at the two-tailed 10%, 5%, and 1% levels, respectively.  

 

 

Dependent Variable Accidents 

Variables (1) (2) (3) 

Sunshine 0.0003*** 0.0002** 0.0002* 
 (0.0001) (0.0001) (0.0001) 

Controls  Yes Yes Yes 

OSHA Office FE Yes No  No  

Year FE Yes No No 

OSHA Office x Year FE No  Yes No 

OSHA Office x Month FE No Yes Yes 

OSHA Office x Industry x Year FE No No Yes 

Adj. R-squared   0.017 0.029 0.088 

Observations  1,603,480 1,603,418 1,584,985 
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Table 7. Weather and Workplace Safety 
 

Panel A. Sunshine and Accidents 
 

This table reports results from tests examining the effect of weather on the incidence of accidents. The dependent 

variable is Accident, an indicator variable that takes the value of one if at least one accident is reported in the 

inspected facility within the three months after the inspection, and zero otherwise. Column 1 reports results with 

county and year fixed effects. Column 2 reports results with county, and OSHA office-year fixed effects. Column 

3 reports results with county, OSHA office-year, and OSHA office-month fixed effects. Our main explanatory 

variable is Sunshine, which is the standardized measure of minus one times the natural logarithm of one plus the 

cloud cover oktas. All variables are defined in the Appendix, and the sample spans the period 1972-2015. Standard 

errors are clustered at the state level. Standard errors are reported below the coefficients. *, **, *** indicate 

significance at the two-tailed 10%, 5%, and 1% levels, respectively. 
 

Dependent Variable Accident 

Variables (1) (2) (3) 

Sunshine –0.0005 –0.0005 –0.0005 
 (0.0003) (0.0003) (0.0004) 

Population 0.0116*** 0.0138*** 0.0137*** 

 (0.0026) (0.0031) (0.0031) 

County FE Yes Yes Yes 

Year FE Yes No No 

OSHA_Office x Year FE No Yes Yes 

OSHA_Office x Month FE No No Yes 

Adj. R-squared   0.638 0.680 0.680 

Observations  5,864,783 5,864,783 5,864,783 
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Panel B. Exclusion of Industries Affected by Unpleasant Weather 
 

This table reports results from tests examining the robustness of the results presented in Table 3 to excluding 

industries affected by unpleasant weather (i.e., Fama French industries 4 and 12). In Column 1, the dependent 

variable is Violations, which is the natural logarithm of one plus the number of violations arising from an 

inspection. In Column 2, the dependent variable is Penalties, which is the natural logarithm of one plus the dollar 

penalty arising from an inspection. Our main explanatory variable is Sunshine, which is the standardized measure 

of minus one times the natural logarithm of one plus the cloud cover oktas. Controls are Employees_Facility and 

Population. All variables are defined in the Appendix, and the sample spans the period 1972-2015. Standard errors 

are clustered at the OSHA office-industry level. Standard errors are reported below the coefficients. *, **, *** 

indicate significance at the two-tailed 10%, 5%, and 1% levels, respectively.  

 

Dependent Variable Violations Penalties 

Variables (1) (2) 

Sunshine –0.0033*** –0.0130*** 
 (0.0013) (0.0042) 

Controls  Yes Yes 

OSHA Office x Year FE Yes Yes 

OSHA Office x Month FE Yes Yes 

Adj. R-squared   0.108 0.187 

Observations  950,849 950,849 
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Panel C. Violations based on Existing Conditions 
 

This table reports results from tests examining the robustness of the results presented in Table 3 to limiting the 

sample to violations based on existing conditions (i.e., violations triggered by employee behavior are excluded). 

In Column 1, the dependent variable is Violations_Existing_Conditions, which is the natural logarithm of one plus 

the number of violations based on existing conditions arising from an inspection. In Column 2, the dependent 

variable is Penalties_Existing_Conditions, which is the natural logarithm of one plus the dollar penalty arising 

from violations related to existing conditions. Controls are Employees_Facility and Population. Our main 

explanatory variable is Sunshine, which is the standardized measure of minus one times the natural logarithm of 

one plus the cloud cover oktas. All variables are defined in the Appendix, and the sample spans the period 1972-

2015. Standard errors are clustered at the OSHA office-industry level. Standard errors are reported below the 

coefficients. *, **, *** indicate significance at the two-tailed 10%, 5%, and 1% levels, respectively.  

 

Dependent Variable Violations_Existing_Conditions Penalties_Existing_Conditions 

Variables (1) (2) 

Sunshine –0.0047*** –0.0144*** 
 (0.0008) (0.0046) 

Controls  Yes Yes 

OSHA Office x Year FE Yes Yes 

OSHA Office x Month FE Yes Yes 

Adj. R-squared   0.098 0.308 

Observations  602,523 602,523 
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Table 8. Alternative Research Designs 

 

Panel A. Facility Fixed Effects 
 

This table reports results from tests examining the robustness of the results presented in Table 3 to the inclusion of facility fixed effects. In Columns 1-4, the dependent 

variable is Violations, which is the natural logarithm of one plus the number of violations arising from an inspection. In Columns 5-8, the dependent variable is Penalties, 

which is the natural logarithm of one plus the dollar penalty arising from an inspection. Columns 1 and 5 report results with facility, OSHA Office as well as year fixed 

effects. Columns 2 and 6 report results with facility, OSHA Office-year as well as OSHA Office-month fixed effects. Columns 3 and 7 report results with facility, 

OSHA Office-year, OSHA Office-month as well as industry-year fixed effects. Columns 4 and 8 report results with facility, OSHA Office-industry-year as well as 

OSHA Office-month fixed effects. Controls are Employees_Facility and Population. Our main explanatory variable is Sunshine, which is the standardized measure of 

minus one times the natural logarithm of one plus the cloud cover oktas. All variables are defined in the Appendix, and the sample spans the period 1972-2015. Standard 

errors are clustered at the OSHA office-industry level. Standard errors are reported below the coefficients. *, **, *** indicate significance at the two-tailed 10%, 5%, 

and 1% levels, respectively.  

 

Dependent Variable Violations  Penalties 

Variables (1) (2) (3) (4) (5) (6) (7) (8) 

Sunshine –0.0059*** –0.0031** –0.0030** –0.0024* –0.0163*** –0.0146*** –0.0143*** –0.0132*** 
 (0.0015) (0.0014) (0.0014) (0.0014) (0.0050) (0.0048) (0.0048) (0.0050) 

Controls Yes Yes Yes Yes Yes Yes Yes Yes 

Facility FE Yes Yes Yes Yes Yes Yes Yes Yes 

OSHA Office FE Yes No No No Yes No No No 

Year FE Yes No No No Yes No No No 

OSHA Office x Year FE No Yes Yes No No Yes Yes No 

OSHA Office x Month FE No Yes Yes Yes No Yes Yes Yes 

Industry x Year FE No No Yes No No No Yes No 

OSHA Office x Industry x Year FE No No No Yes No No No Yes 

Clustered by  
OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

OSHA Office-

Industry 

Adj. R-squared   0.093 0.114 0.116 0.122 0.214 0.233 0.235 0.250 

Observations  1,112,464 1,112,385 1,112,364 1,087,753 1,112,464 1,112,385 1,112,364 1,087,753 
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Panel B. Alternative Clustering  
 

This table reports results from tests examining the robustness of the results presented in Table 3 to different clustering. In Columns 1-4, the dependent variable is 

Violations, which is the natural logarithm of one plus the number of violations arising from an inspection. In Columns 5-8, the dependent variable is Penalties, which 

is the natural logarithm of one plus the dollar penalty arising from an inspection. Columns 1 and 5 report results with clustering by facility. Columns 2 and 6 report 

results with clustering by OSHA office. Columns 3 and 7 report results with clustering by county. Columns 4 and 8 report results with clustering by state. Controls are 

Employees_Facility and Population. Our main explanatory variable is Sunshine, which is the standardized measure of minus one times the natural logarithm of one 

plus the cloud cover oktas. All variables are defined in the Appendix, and the sample spans the period 1972-2015. Standard errors are reported below the coefficients. 

*, **, *** indicate significance at the two-tailed 10%, 5%, and 1% levels, respectively.  

 

Dependent Variable Violations Penalties 

Variables (1) (2) (3) (4) (5) (6) (7) (8) 

Sunshine –0.0068*** –0.0068*** –0.0068*** –0.0068*** –0.0101*** –0.0101* –0.0101** –0.0101* 
 (0.0008) (0.0015) (0.0012) (0.0016) (0.0028) (0.0055) (0.0047) (0.0053) 

Controls Yes Yes Yes Yes Yes Yes Yes Yes 

OSHA Office FE Yes Yes Yes Yes Yes Yes Yes Yes 

Year FE No No No No No No No No 

Clustered by  Facility OSHA Office County State Facility OSHA Office County State 

Adj. R-squared   0.048 0.048 0.048 0.048 0.112 0.112 0.112 0.112 

Observations  1,682,300 1,682,300 1,682,300 1,682,300 1,682,300 1,682,300 1,682,300 1,682,300 
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