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real effects

Dodd-Frank’s requirement to include mine-safety records in financial reports improves safety
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Novel data on citations, injuries, and labor productivity allows identification of real effects
Novel setting where information is available elsewhere allows identification of.the incremental
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Abstract: We examine the real effects of mandatory-social-responsibility,disclosures, which
require SEC-registered mine owners to include their mine-safety.records in their financial
reports. These safety records are already publicly available elsewhere; which allows us to isolate
and estimate the incremental real effects of including this information in financial reports.
Comparing mines owned by SEC-registered issuers with mines that are not, we document that
including safety records in financial reports decreases mining-related citations and injuries, and
reduces labor productivity. Evidence from stock-market reactions and mutual-fund holdings
suggests that increased awareness of safety issues 1$"a,likely explanation for the observed real
effects.
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1. Introduction

In the Dodd-Frank Wall Street Reform and Consumer Protection Act of 2010 (hereafter,
the “Dodd-Frank Act”), policymakers made an unprecedented move towards using securities
regulation to address issues unrelated to the Securities and Exchange Commission’s (SEC) core
mission of protecting investors and maintaining the fair and efficient functioning of financial
markets (Lynn 2011). Section 1503 of the Dodd-Frank Act requires SEC-registered firms to
include information regarding mine-safety performance in their financial reports. In this paper,
we examine the real effects (i.e., changes in mining-related=€itations, injuries, and labor
productivity) of the mandatory inclusion of mine-safety ‘disclosures in the financial reports
(“MSD”) of the 151 SEC-registered firms whose ownership of a U.S. mine make them subject to
Section 1503 of the Dodd-Frank legislation. A key.feature of our setting is that the information
provided through MSD is already publicly available on the Mine Safety and Health
Administration’s (MSHA) website;thistallows us to isolate and estimate the magnitude of the
incremental real effects of including information in financial reports.

Section 1503 of the Dodd-Frank Act requires reporting citations for violations of mine-
safety regulations boeth periodically in mine owners’ financial reports (i.e., Forms 10K and 10Q)
and immediately-upon the receipt of an imminent danger order (IDO) through a Form 8K filing.
MSD advocatessmake the implicit argument that including this information in financial reports
has implications that such information does not have when only disclosed on the MSHA website.
However, it is unclear whether the information included in MSD is news to investors or other
interested parties. One reason the inclusion of safety information in financial reports could have
an incremental effect is because financial reports broadcast the information to a wide range of

interested parties, thereby increasing awareness of firms’ safety records.

3



If MSD increases awareness of firms’ safety records, then political costs, reputational
concerns, and/or activism by investors or other parties could provide an incentive for managers
to improve mine safety. For example, if managers anticipate that the revelation of poor safety
performance will have a negative effect on firm value, they may invest more in safety to limit
such effects. Investors may react negatively to poor safety performance either bécause of the
future cash flow consequences or because of their non-cash-flow-based preferences. Cash flow
effects could occur, for example, through fines, mine closures, or ether costs imposed by
activists. Non-cash-flow-based preferences could also lead investors to require higher returns for
financing the operations of firms engaging in activities that canflict with those preferences, such
as maintaining relatively unsafe working conditions (e.g4 Fama and French 2007; Friedman and
Heinle 2016). If MSD increases the implications of safety issues for firm value, then MSD will
give managers an incentive to alter resourcefallocation decisions to improve safety. It is also
possible that MSD could affect managers’ safety-investment decisions through channels other
than firm value, such as, for example, negative reputational costs arising from the public
revelation that a manager operates’a firm with poor safety conditions.

Using data obtained from the MSHA, we first assess the effect of MSD on the incidence
rate of citations for violations of mine-safety regulations. For these analyses, we employ a
difference-in-differences (“DiD”) design that compares changes in citations issued to mines
owned by SECwregistrants (“MSD mines”) with those issued to mines owned by non-SEC
registzants (“non-MSD mines”) around the effective date of Dodd-Frank. We control for flexible
time trends and static, mine-level differences by including both year and mine fixed effects. We
document a decrease in citations per inspection hour of approximately 11% for MSD mines

relative to non-MSD mines. Our evidence suggests this reduction in citations is attributable to an



increase in compliance with mine safety regulations rather than a change in inspector behavior.

Next, we analyze the effect of MSD on injury rates. An implicit assumption of MSD,
which focuses almost exclusively on the reporting of citations for safety violations, is that a
decrease in citations will translate into a reduction in injuries. However, the link between
compliance with mine safety regulations and actual safety improvements is debatable (e.g.,
Ruffennach 2002; Gowrisankaran et al. 2015). Consistent with a meaningful improvement in
safety, we document a 13% decrease in injuries for MSD mines relativeo non-MSD mines. For
the average firm, this 13% reduction translates into approximately 0.2 fewer injuries annually per
100 full-time employees (the equivalent of 200,000 mine-hours worked).

While the above results suggest that MSD has substantial benefits, it is unlikely that the
observed safety improvements are costless. Gowrisankaran et al. (2015) posit that mines produce
a joint output of safety and mineral production, which’suggests that an increase in safety could
lead to lower mineral production per hour-worked. We examine this tradeoff by testing whether
productivity in coal mines, where we have measures of production and labor quantities, changes
around the adoption of MSD« Using a DiD research design, we find evidence of a significant
reduction in labor productivity following the implementation of MSD. The observed decline
translates into increased labor costs of approximately 0.9% of total revenue.

A critical assumption of our identification strategy is that the trends in mine safety and
productivity for"MSD and non-MSD mines would have been the same in the absence of MSD
(i.e.ythe parallel-trends assumption). We assess the validity of this assumption by mapping out
the counterfactual treatment effect of MSD in the pre-MSD period (from 2002 to 2009). This
analysis shows that the trends for MSD and non-MSD mines are similar. Even given similar pre-

treatment trends, other factors, such as public outrage over a mining disaster, which differentially



affect MSD and non-MSD mines could potentially confound our inferences. To address this
possibility, we first demonstrate that there is no difference in the reactions of MSD and non-
MSD mines to another major regulatory event (the 2006 MINER Act) that pertains to all mines
and was triggered by events similar to those that led to MSD.

To provide evidence that an increased public awareness of safety issue§ is,a likely
explanation for the observed real effects, we assess whether more attention ispaidito safety after
MSD. First, we provide descriptive evidence of an increase in media and analyst coverage.
Second, we compare short-window stock returns and changes in mutual fund holdings around
IDO disclosures before and after MSD. We find a 155 (140).basis point more negative average
(median) market reaction when a safety citation is reported in an/8K filing and disclosed on the
MSHA’s website, compared to the period when such citations are disclosed only on the website.
These market reactions are most negative for/firms”operating primarily in the mining industry,
where safety violations likely have the greatest.implications for firm value.

For mutual fund holdings,in the pre-MSD period, we find a significant reduction in
ownership in the quarter following an IDO announcement, indicating that some sophisticated
investors were aware of,‘andiresponded to, IDO website disclosures prior to MSD. In the post-
MSD period, the reduction in ownership when the safety information is also disseminated
through an 8K is significantly larger, which suggests that mutual fund managers care more about
safety isSues when other parties’ awareness of these issues increases. These effects are
partieularly pronounced for funds with explicitly stated preferences for socially responsible
investment.

Our paper contributes to the existing literature by documenting the magnitude of the real

effects of including information on social responsibility in financial reports. Prior research shows



accounting disclosures can have real effects because: (i) disclosure reduces information
asymmetry and agency costs (e.g., Biddle and Hilary 2006, Biddle et al. 2009, and McNichols
and Stubben 2008), (ii) accounting numbers are used in contracts and regulation (e.g.,
Holthausen and Leftwich 1983), and (iii) managers learn new information from their own
disclosures and the disclosures of peers (e.g., Shroff 2016). There is also a literatufe that shows
that disclosure through channels other than financial reports can have real effects (Jin and Leslie
2003; Chuk 2013). Our paper contributes to this prior work primarily because mine-safety
records are already publicly available outside of a firm’s financial reports,” which allows us to
isolate and estimate the incremental effect of including information in financial reports as
opposed to the effects of disclosing information not previously publicly released elsewhere.
Understanding the real effects of regulations requiring information on social
responsibility in financial reports is increasingly/important given the recent trend towards
employing such policies (Leuz and Wysocki®2016). U.S. policymakers are currently considering
implementing similar reporting requirements for political contributions, conflict minerals from
the DRC, and, more broadlys. the-standards issued by the Sustainable Accounting Standards
Board. The European Union (EU) also recently mandated disclosures related to firms’
environmental, social, and governance performance (Grewal ef al. 2015). Although our relatively
narrow focus,on the mining industry and MSD regulation could limit the generalizability of our
findingsy our study nonetheless provides direct evidence on the real effects of mandating the
inclusion of information on social responsibility in financial reports—a feature that is common to
all of the aforementioned initiatives.
2. Institutional background

The mining industry is both an economically important and historically unsafe sector of



the U.S. economy. In 2014, the mining industry contributed $225.1 billion to GDP and nearly
two million jobs to the U.S. economy (NMA 2014). Since 1900, more than 100,000 workers
have died and many more have been injured in U.S. mines (MSHA 2014). Although mining is no
longer among the ten most dangerous jobs in the U.S. (based on fatalities), it remains one of the
most heavily regulated sectors in terms of employee health and safety.

As is often the case with policy interventions, catastrophic events/frequently trigger
mine-safety regulation (Ruffennach 2002). The Upper Big Branch disaster, which killed twenty-
nine miners in West Virginia on April 5, 2010, is among these. However; in an unprecedented
move, policy-makers turned to securities regulation for a solution. Following the congressional
practice of tacking off-topic provisions onto other pieces of proposed legislation, West Virginia
Senator Jay Rockefeller IV introduced MSD into the Podd-Frank Act, which primarily focuses
on regulations intended to reform the financial services sector. Public comments suggest that
MSD was explicitly motivated by the intention to improve safety rather than aid investors in
assessing financial performance (ynn 2011)." Senator Rockefeller himself publicly indicated
that the goal of the regulation was, to “make mine safety a top priority” (Senator John D.
Rockefeller IV, Press Release May 07, 2010), and, not surprisingly, the strongest supporters of
MSD in comment letters on the regulation written to the SEC were organizations representing
mine workers/(e.g., theUnited Mine Workers of America).

Dodd-Frank Section 1503(a) requires SEC-registered mine owners to include their safety

records_for U.S. mines in their periodic reports (i.e., 10Qs and 10Ks for domestic issuers and

' An alternative possibility is that MSD was motivated by environmental activists and politicians with the objective
of imposing costs on the coal industry. However, our reading of the background of the MSD regulation does not
support this explanation. First, an important part of Senator Rockefeller’s constituency included miners and mining
trade unions, who were unlikely to have an interest in imposing costs on the coal mining industry (see e.g., The New
York Times, January 18, 2011). Second, we examined the comment letters on MSD written to the SEC and found
that although several commenters (8 of 20) could be classified as activists, their concerns were related to mine safety
rather than environmental issues.



20Fs and 40Fs for foreign issuers). Under the Federal Mine Safety and Health Act of 1977 (the
Mine Act), the MSHA is required to inspect surface mines at least twice a year and underground
mines at least four times a year. Inspections are also conducted in response to hazardous
condition complaints. If inspectors identify violations of safety and health standards, they issue
citations or orders, which may carry monetary penalties or, in some cases, result,in mine
closures. Under MSD, from these inspections, issuers must report: severe citations for violations
of the Mine Act, proposed penalties, legal actions, and fatalities. Section{l503(b)-of the Act also
requires issuers to file a current report on Form 8K within four business)days of receiving an
IDO.? Unlike most SEC reporting requirements, issuers must(report safety records even if their
omission is unlikely to influence the decisions of finaneial report users (i.e., there is no
materiality threshold for MSD filings). In Appendix A,we provide an example of a typical MSD
8K and 10K filing, a screenshot from the MSHA website, and a more detailed description of the
MSD reporting requirements.

Importantly, since 2000, the MSHA has disclosed all information included in MSD
filings on its website, typically within twenty-four hours, making it a timelier source than the
financial reports.’ The prior disclosure of the safety records allows us to estimate the effect of
including this information in financial reports independent from the effects of disclosing the
information fot the first'time.

3. Reasons"MSD could have real effects
If the inclusion of safety information in financial reports increases public awareness of

safety jrecords, MSD could have real effects through managers’ rational anticipation of its

? Issuers must also file an 8K when a firm receives a notice for a Pattern of Violations (POV). However, because
POVs are infrequent in practice (there is only one in our sample), we refer to those events that trigger the filing of an
8K as IDOs. Since the SEC does not require foreign issuers to file 8Ks, they are not subject to this requirement.
* In fact, the SEC estimates that MSD compliance costs are low because the required information is available on the
MSHA website by the time firms need to file the reports (Release Nos. 33-9286; 34-66019; File No. S7-41-10).
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implications for cash flows, discount rates, and/or their own repu‘[a‘[ion.4 MSD could affect cash
flows by exposing a firm to heightened political costs, reputational concerns, and activism by
safety-conscious stakeholders.

Information on safety could affect a firm’s discount rate if a significant proportion of
investors prefer owning firms with strong safety records for reasons independent of the'cash flow
implications of those safety records. If a firm conducts an activity in opposition to some
investors’ non-cash-flow-based preferences, revelation of this activity will likely decrease the
demand of those investors, which could in turn affect the firm’s stock price (Fama and French
2007). Friedman and Heinle (2016) build on Fama and French (2007) to model the asset pricing
implications of CSR, which, given the subject of MSD, s directly relevant in our setting. Their
model predicts that, given a sufficient number ‘of investors with non-cash-flow-based
preferences, the market will price CSR disclosures.

It is also possible that MSD affects, managers’ safety-investment decisions through
channels other than firm value. In the mining industry, because of the potential political
consequences, the importancefof safety goes beyond its direct implications for firm value. For
instance, managers are likely to face reputational costs from the public revelation that they
operate a firm with-poorisafety conditions. Such costs could manifest on a personal (e.g., shame)
or professional levely(€.g., career concerns).” Dewatripont et al. (1999) show how managerial
incentives can beShaped not only by explicit incentive contracts but also by personal reputation

andveareer concerns. If managers of firms with poor safety records are less attractive labor

* For examples of evidence on investors’ limited attention, see: Merton (1987), Barber et al. (2005), Barber and
Odean (2008).

> For example, Dyck et al. (2008) examine the role of western media coverage in reforming corporate governance in
Russia and find that increased coverage in the Anglo-American press increases the probability of reform and argue
that this result suggests that shaming and the revelation of misbehavior to an audience likely to condemn the action
is a likely explanation. Graham et al. (2013) provide evidence that firms are willing to pay additional taxes to avoid
negative reputational consequences, which presumably adversely affects future cash flows.
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market candidates, they have a strong incentive to improve safety performance.

Regardless of the explanation for why safety information affects safety, what creates
tension, and allows us to separate the effect of including information in financial reports from the
first-time disclosure of that information, is that all mine-safety records in the financial reports are
already publicly available on the MSHA’s website. Thus, for MSD to affe¢t managers’
incentives to invest in safety, it must increase awareness of firms’ safety recordsor lead some
interested parties to assign greater importance to safety issues.

One reason MSD could increase awareness is that the information in financial reports is
more broadly disseminated than the information on the MSHA website. SEC-required
disclosures on Forms 8K, 10Q, and 10K are effectively the billboards of the financial
community. Since financial reports are so widely disseminated and have such low incremental
acquisition costs, after MSD, investors, finangial analysts, and the news media that follow SEC
filings are more likely to become awar¢ ofwiolations of the Mine Act—even if they are not
explicitly looking for them.

Even if relatively sophisticated investors were already familiar with mine safety records
prior to MSD, as less sophisticated parties also become aware of safety violations, the cost of
investing in a firm.that éwns an unsafe mine could increase after MSD. For example, increased
awareness that an institutional investor owns a company with a poor safety record could lead to
heightened publie”disapproval—particularly if third parties, such as the news media, scrutinize
the investor’s portfolio holdings (as may be the case, for example, with university endowments,

public)pensions, or mutual funds).® Even if all investors were already fully informed about safety

%To see this, assume that institutional investors attempt to accomplish two objectives: maximizing returns and
conveying that the institution behaves in accordance with the social values of their own investors (e.g., the perceived
safety of the firms in which they invest). The joint maximization of these objectives imposes a trade-off for the
manager such that the fund’s investment portfolio will likely not perfectly satisfy both objectives. Then assume that
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issues, citations might nevertheless become more costly to firms if other stakeholders able to
impose costs on firms (e.g., activists) become aware of safety issues after MSD.

In the end, whether the mandatory inclusion of information on social responsibility in
financial reports has economically significant real effects is an empirical question. Our goal in
this paper is to estimate the magnitude of any such effects.

4. Real effects of MSD

In our analyses of the real effects of MSD, we focus on changes in safety citations,
mining-related injuries, and labor productivity around the enactment of MSD:
4.1  Implications of MSD for mine safety

In this section, we assess the effect of MSD.on ‘the incidence rate of citations for
violations of the Mine Act and mining-related injuries: Our empirical strategy relies on the fact
that only SEC-registered firms are subject to Dodd-Frank and, hence, only mines owned by SEC-
registrants have their safety records included«in financial reports. We use a standard difference-
in-differences (DiD) framework, where mines owned by non-SEC registrants are the control

group. Our baseline model, suppressing year and mine subscripts, is:
Citations owlInjuries = [, + BMSD + Z [ Fixed Effects+¢& (1)

The dependent variable is either the incidence rate of citations per inspection hour (Citations) or
injuries per 200,000 hours worked (/njuries). To mitigate the concern that our inferences could
be affected by a change in inspection hours, in the citation analysis, we alternatively include the
log of inspection hours as a control variable and scale by mine hours worked (see Internet

Appendix Table [A1). MSD, the variable of interest, is an indicator coded as one after Dodd-

MSD increases the correlation between less sophisticated individuals’ (e.g., journalists, individual investors)
perceptions of how safe firms are and the actual safety levels of these firms. Under these two assumptions,
managers’ investment decisions will become more sensitive to safety, even if the managers were always fully
informed about the safety levels of firms.
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Frank for mines disclosed in financial reports. We include year fixed effects to control for
changes over time in safety technology and regulations other than Dodd-Frank, which likely
have a similar effect on both MSD and non-MSD mines. We include mine fixed effects to
control for differences in production technologies and other time-invariant factors among mines.’
In this specification, we identify the effect of MSD from changes in incidence ratés around the
entry-into-force date of Dodd-Frank for MSD relative to non-MSD mines. We estimate block-
bootstrapped standard errors at the mine-owner level, which adjust for the lack of independence
within mine owner (e.g., Bertrand er al. 2004). As an alternative approach, we cluster
observations at the mine-owner level using the OLS specification (see Internet Appendix Table
IA1).

The block bootstrap approach adjusts standard errors to account for the lack of
independence within mine owner by resampling observations (over 100 iterations) at the mine-
owner level (i.e., keeping mine-level ‘observations for a specific owner together). As an
alternative approach, we cluster/ observations at the mine-owner level using the OLS
specification. Results for this specification (see Internet Appendix Table IA1)

We estimate Eq. (1) using a standard OLS regression, where we measure incidence rates
over both one- andtwo-=year periods. Although one-year incidence rates are consistent with the
length of the 10K reporting period, one year is a relatively short interval over which to measure
infrequent outcomes such as citations and injuries. To mitigate this concern, we also estimate Eq.
(1) wsing incidence rates measured over two years. However, even when measured over two-

years, the infrequency of citations and injuries still results in a high density of observations at

7 Inferences for our primary analyses are similar if we include statexyear fixed effects in the OLS specification (see
Internet Appendix Table IA1). Further, in Appendix C, we match mines based on their MSHA districts, which
serves as an alternative approach to mitigating any potential location-specific omitted variables (e.g., regional
differences in output prices).
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zero. An OLS regression does not effectively account for this concentration of observations,
which could lead to biased estimates of the treatment effect (Wooldridge 2002). We therefore
also estimate Eq. (1) using a Poisson regression.

The Poisson probability distribution captures the infrequent and discrete nature of
citations and injuries and is widely used to model similar events (e.g., Rose 1990; Li efal. 2012).
In the Poisson specification, the dependent variable is the count of citations(or injuries. In the
case of citations (injuries), we use inspection hours (hours worked) as.the exposure variable—
meaning the interpretation of the estimated coefficient on MSD (is comparable to the OLS
specification. We report average treatment effects for both.the”OLS and Poisson regressions
where incidence rates are measured over one- and two-year periods, but because it conceptually
best addresses low incidence rates, our preferred specification is the Poisson regression with
incidence rates measured over two years."®

We obtain mine-level data from the U.S. Department of Labor MSHA Open Government
Data website, which compiles an drray of datasets on health and safety for mining operations
located in the U.S. We .use~the Inspection, Violation, Accident/Injuries, and CDC

Address/Employment (AE) databases. We include all observations from 2002 to 2013 that meet

¥ Poisson regression alsé has some limitations, including: 1) the assumption that a distribution’s conditional mean
equals its conditional variance (i.e., no over-dispersion), 2) the assumption of the independence of incidents over
time, 3) estimation using maximum likelihood, which requires a relatively large number of observations to achieve
consistent/estimates(i.e., the incidental parameters problem), and 4) Ai and Norton (2003) raise a concern with the
interpretation of interaction terms in nonlinear models. Regarding the first concern, we follow Rose (1990) and
Hausman et al-(1984) to test for over-dispersion using a regression of the log of the estimated variance of the
residuals on the log of the conditional mean for each mine. We find that the magnitude of the coefficient on the log
of the conditional mean is close to one, indicating that overdispersion is not a serious problem. Regarding the second
concern, we augment the baseline Poisson model by including the lagged dependent variable in the regression and
find that it has no effect on the MSD coefficient in any of our primary analyses. Regarding the third concern, the
primary issue is that our regression model includes mine-fixed effects and uses only twelve years of data to estimate
these effects in the annual analysis (six periods for the two-year analysis). We assess the magnitude of the bias this
issue creates using a jackknife procedure (dropping each period in turn) and find that the bias is less than 5% of the
treatment effects reported in the paper. Finally, because we cannot be certain that all of the underlying Poisson
model assumptions are valid in our setting and we include interaction terms, where applicable, we use both OLS and
Poisson models to corroborate our results.
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our sample criteria. We restrict the analyses of injuries to mine-years with at least five full-time
equivalent employees (i.e., more than 10,000 hours worked) to reduce the influence of very small
mines. In the OLS regressions, we truncate the top 1% of incident rates. We do not truncate the
incidence rates in the Poisson specification because it is essentially a log-linear model, which can
effectively deal with outliers without truncation. We include a relatively long pre-period (six
years) to enable a better assessment of the parallel-trends assumption (see Section'4(3.2).”

We determine which mines in the MSHA database are disclosed.n financial reports (and
therefore are included in our treatment sample) through a comprehensive search of all relevant
filings in the SEC’s Edgar database. We provide a detailed«deseription of this data collection
procedure in Appendix B. Our control sample consists<of all non-MSD mines available in the
MSHA database (i.e., those not identified as MSD mines through the Edgar search).

Table 1 provides descriptive statistics(for the 151 issuers subject to MSD. The average
MSD issuer owns about 24 mines. Relative'to,the average issuer in Compustat, MSD firms are
larger, with an average book value of total assets of $15B (the Compustat average is $12B).
Coal-mining companies represent11% of our sample and non-coal mining companies 18%—
making mining the most{frequent primary industry sector of MSD issuers. However, mining is
not the main business activity of many SEC registrants owning mines. In fact, 75% of the firms
that own coal.mines have a primary industry that is not coal mining.

4.1.1 Complianee with the Mine Act

In this section, we present the results for our analysis of the effect of MSD on citations.

Table 2 provides descriptive statistics for the variables used in the citation analysis. After

excluding inactive mines and truncating the top 1% of citations per inspection hour, the dataset

? Results are similar if we instead use a balanced pre- and post-period sample from 2006 to 2013 (see Internet
Appendix Table IA1).
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contains 2,726 MSD mines and 23,533 non-MSD mines. For MSD (non-MSD) mines, on
average, one inspection hour results in 0.08 (0.10) citations. Minimum, median, and maximum
values are also similar. We provide further evidence on the covariate balance between MSD and
non-MSD mines in connection with the matching analysis in Appendix C. Overall, the
descriptive statistics indicate that MSD and non-MSD mines are similar in terms of the,citations
they receive before conditioning on MSD.

We present results for the estimated average effect of MSD on the incidence of citations
in Table 3. In Columns (1) and (3), we estimate Eq. (1) using OLS and measuring Citations over
one- and two-year periods, respectively. In both specifications, the coefficient on MSD is
negative and significant (-0.011 and -0.009, respectively). The jestimated coefficients imply a
reduction in Citations of between 11% and 13% when we compare the coefficient on MSD to the
mean incidence rate of citations for MSD minges prior to MSD. In Table 3 Columns (2) and (4),
we estimate Eq. (1) using Poisson regressions.over one- and two-year periods, respectively. For
both specifications, the coefficient on MSD is negative and significant (-0.112 and -0.113,
respectively) and the estimated magnitudes imply a reduction in Citations of 11%. Overall, the
estimates for the average effect of MSD in Table 3 are consistent across specifications and
indicate a significant reduction in the incidence of citations for MSD mines relative to non-MSD
mines subsequent to Dedd-Frank.

An impertant caveat makes it difficult to unambiguously interpret the results from the
citation_analysis in Table 3—it is not clear whether the observed reduction in citations is
attributable to increased compliance with the Mine Act or changes in MSHA enforcement. Given
that our objective is to assess whether MSD improves compliance, ideally, we would examine

actual violations of the Mine Act, rather than citations for violations. However, violations do not
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result in citations when they go undetected or when inspectors use the discretion available to
them in the Mine Act to exercise forbearance. Inspectors might consider the consequences of
citing a mine for a violation before writing the citation and, knowing the consequences are
greater subsequent to MSD (i.e., a severe citation must be included in the firm’s financial
reports), might ignore violations by MSD mines (but not non-MSD mines)—1Jin and Leslie
(2003) document a similar effect for restaurant hygiene inspectors. Managers ihay'also recognize
the consequences of including citations in financial reports and, subsequent to MSD, spend more
resources persuading inspectors to ignore violations (e.g., through arguments or bribes).

To address this possibility, we separately examine Severe Citations, which for MSD-
mines are included in financial reports, and Not-Severe Citations, which are not included in any
financial reports. We define Severe Citations, for both MSD and non-MSD mines, as those
citations classified by the MSHA as Severe and Significant (“S&S”) violations. We define all
other citations as Not-Severe Citations. As shown in Table 2, Severe Citations comprise about
one fourth of all citations. Table 4 Columns (1) and (2) report regression results separately for
Severe Citations and Not-Sevére Citations. If MSD causes a change in inspector behavior, we
would expect to see a decrease only for Severe Citations, because it is only these citations that
are disclosed underMSD (we assume that there is a cost to inspectors of ignoring legitimate
violations). On the contrary, and consistent with MSD increasing compliance with the Mine Act,
we find /a negative and statistically significant coefficient on MSD for both Severe and Not-
Severe _Citations. It is not clear why inspectors would have any incentive to change their
behavier around MSD for citations that are not included in financial reports.

Overall, the evidence in this section indicates that compliance with the Mine Act

increased in response to MSD. However, because it is not obvious what impact compliance with
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the Mine Act will have on safety (e.g., Ruffennach 2002), it is difficult to interpret reductions in
citations as providing sufficient evidence to conclude that safety has improved.
4.1.2 Injuries

In this section, we present results for injury rates. MSD focuses on the reporting of Mine
Act compliance records. Yet, a reduction in injury rates is clearly the ultimate policyiobjective
(e.g., Rockefeller 2010). Following mine-industry standards, we define thedinjury rate as the
number of injuries per 200,000 employee hours worked. To mitigateé any effects of injury
reporting bias, we include only injuries that lead to an absence of at least one week, permanent
disability, or a fatality. 10 Table 2 provides descriptive statistics. After excluding mine-year
observations with less than 10,000 hours worked and truncating the top 1% of injury rates, the
dataset contains 2,168 MSD mines and 8,321 non-MSD mines. Injury rates are similar across
MSD and non-MSD mines—there are on average 1.45 and 1.34 injuries per 200,000 hours
worked, respectively. Reflecting these low-incidence rates, the median injury rate is zero for both
MSD and non-MSD mines.

Table 5 reports results{or the baseline specification, where we estimate the average effect
of MSD on injury rates. In Celumns (1) and (3), we estimate OLS regressions measuring injury
rates over one- and-two-year periods, respectively. The coefficient on MSD is negative and
significant in/both specifications (-0.196 and -0.231, respectively). The estimated coefficients
imply a reductionrin injury rates for MSD mines of between 12% and 16% subsequent to MSD.

In Table 5 Columns (2) and (4), we estimate Poisson regressions measuring injury rates

over one- and two-year periods, respectively. The coefficients on MSD are also negative and

' Reporting bias in injuries can occur if workers are compensated for their safety performance and for that reason
choose not to report minor injuries (National Research Council 1982). Injuries that lead to at least a one week
absence, permanent disability, or a fatality are unlikely to go unreported (Morantz 2013). Moreover, the penalties for
misreporting or failing to report an injury are severe (including up to five years in prison), which further suggests
that reporting bias is unlikely a concern for serious accidents (see http://www.msha.gov/forms/70001).
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significant in both specifications. The coefficients of -0.130 (in both specifications) imply a 13%
reduction in the incidence rate of injuries for MSD mines subsequent to MSD, which translates
into 0.21 fewer injuries per 100 full-time work-years (200,000 mine-hours worked).

Overall, the estimates for the average effect of MSD are consistent across specifications
and indicate that the regulation reduced injury rates by between 12% and 16%. The'estimated
reduction in injury rates are close to the 11% reduction we estimate for citations inSection 4.1.1,
and are consistent with substantial safety improvements.

4.2 Labor productivity in coal mines

In this section, we investigate whether the improvements in safety around MSD impose a
measurable cost on coal mines in terms of lower labor produetivity (productivity is unobservable
for non-coal mines). We focus on labor productivity, rather than investments because most
citations are issued for failure to take some time-consuming safety precaution (e.g., failure to set
up a fence before working in an elevated-area);.not for equipment malfunctions.

To assess empirically whether MSD affects labor productivity, we estimate an OLS DiD
specification similar to Eq. (1)‘using the natural log of tons of coal mined per mine hour worked
(Labor Productivity) as the dependent variable. Again, we include year and mine fixed effects.
We obtain data on coal-thine production from the CDC’s AE database. One important difference
in this analysis is that; because of data availability constraints, we are only able to observe
productivity for'eoal mines since 2006.

Table 2 presents descriptive statistics for Labor Productivity. Average productivity for
MSD and non-MSD mines is at 4.1 and 3.2 tons of coal per hour, respectively. Table 6 presents
results for our analysis of the effect of MSD on labor productivity. The results suggest that,

following the adoption of MSD, labor productivity decreased by 7.4% for MSD mines relative to
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non-MSD mines, which translates into an increase in labor costs of approximately 0.9% of
revenues.'' The observed reduction in labor productivity is consistent with an increased focus on
safety and highlights one potential cost of MSD. For comparison, in Columns (2) and (3) of
Table 6, we present results for citations and injuries for the subsample of coal mines. The
estimated treatment effects for coal mines are similar in magnitude, albeit statistically weaker (as
expected, given the smaller sample size), to those reported in Tables 3 and 5.

Another way firms could improve safety in response to MSD, without reducing
productivity, is to close their most dangerous mines. In an untabulated analysis, we find that the
likelihood of closing a mine with citations per inspection hourabove the top decile of the citation
distribution in 2009 increases in the post-MSD period by about' 1% for MSD relative to non-
MSD mines.

4.3  Assessing identification assumptions

In this section, we assess the ~validity 'of two critical assumptions underlying our
identification strategy: 1) that the MSD, information included in financial reports is publicly
available elsewhere, and 2) the‘parallel-trends assumption.

4.3.1 Availability of MSD information on the MSHA website

The ideal settingto isolate and estimate the magnitude of the incremental real effects of
including information _in financial reports would be one where the exact same safety reports
included/in finanetal reports were already publicly available elsewhere. Our setting falls short of
thisvexperimental ideal because the structure of the data on the MSHA website differs from the

exhibit-included in the 10K. The MSHA website reports data at the mine-level and only

" This estimate is based on the assumption of an hourly wage of $25 and an average coal price of $50 per ton,
which implies an average labor cost as a proportion of revenue of 12.5% [$25 per labor hour + (4 tons per hourx$50
per ton)]. To approximate the increase in labor cost relative to revenue, we multiply the reduction in productivity
(7.4%) by the average labor costs as a proportion of revenue (12.5%).
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aggregates this data based on the mine’s legal owner, which for approximately 25% of mines is a
subsidiary whose name differs substantially from that of its SEC-registered parent company. A
potential concern is that MSD provides a previously unknown link between a mine’s legal owner
and its SEC-registered parent company, making it difficult to isolate the incremental effect of
including information in financial reports. However, given that a firm’s subsidiariesdare:disclosed
in Exhibit 21 of the 10K, the task of compiling the same information included in'MSD from the
MSHA’s website is unlikely to be insurmountable, at least for sophisticatéd users,

Nonetheless, we address this concern by estimating Eq. (1) lexcluding MSD-mines with
legal owners that do not have virtually the same name as their SEC-registered parent company.
Our assumption is that, if the names of the mine’s legal owner and SEC-registered parent firm
are the same, the mapping between the MSHA“website and the financial reports is
straightforward. The estimated treatment effects forthis subsample, reported in Table 7, are very
similar to those for the full sample of mines;"which suggests that the effects in the main analyses
are not driven by MSD providing préviously non-public information.

4.3.2 The parallel-trends assumption

A key assumption underlying our identification strategy is that MSD and non-MSD
mines would have had parallel trends in citations, injuries, and productivity in the absence of
MSD. The inclusionyof mine-level fixed effects in our analyses precludes any time invariant
differences across'mines from affecting our results. However, several potential concerns related
to correlated omitted variables that change around MSD and differentially affect MSD and non-
MSD remain. We conduct a number of additional analyses to address these concerns.

First, we examine differences in pre-Dodd-Frank trends in our outcome variables’ across

MSD and non-MSD mines by mapping out counterfactual treatment effects over our sample

21



period. Using two-year Poisson regressions, we map out these effects by replacing the single
MSD variable with separate interactions between the MSD-mine indicator and indicators for each
of the two-year sample periods. We exclude the indicator for the two-year period immediately
before MSD takes effect, making 2008-2009 the benchmark period. We depict these results in
Figure 1 Panels A-C. In all three panels, the counter-factual treatment effects’ inythe pre-
regulation periods are small and statistically indistinguishable from the benchmark.period, which
provides support for the parallel-trends assumption.'? The results in Figure 1 also indicate that
the treatment effects occur relatively quickly after the inception of MSD."

Second, we explore the possibility that other unobservablefactors, such as public outrage
over a mining disaster, that occur in conjunction with newsmining regulations in general, and
MSD in particular, represent alternative explanations fer our results. To explore this possibility,
we examine responses to the MINER Act, another regulatory act focused on improving mine
safety that shares many similarities with-MSD. The MINER Act, which was adopted in July
2006 shortly after the Sago Mine disaster; applies equally to all U.S. mines regardless of whether
they are owned by a public et private firm (i.e., it pertains to both our treatment and control
mines). This approach rests on the assumption that similar unobservable factors led to both the
MINER Act and MSD."However, it is important to note that, as long as there is a substantial
increase in, for example, the level of public outrage around both events, we can gauge the extent
to which/publictoutrage affects our analysis, even if the level of outrage is not exactly the same

for beth events.

"2 As an additional (closely related) way to assess the validity of the parallel trends assumption, we plot univariate
trends separately for the treatment and control groups in the pre-MSD period (untabulated). A visual inspection
provides no indication of differential trends between the groups for any of our three primary outcome variables,
which provides further reassurance that the parallel trends assumption is valid in our analyses.

3 Prior research suggests that large improvements in safety can occur relatively quickly. For example,
Gowrisankaran ef al. (2015) find that two years following a mining disaster, for mines in the state where the disaster
occurred, serious accidents decrease by 68%.
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In Figure 2, we plot two proxies for public interest in mine safety, the total number of
U.S. newspaper articles and Google searches referring to mine safety (both indexed at 100 at the
time of the Sago Mine disaster on January 2, 2006). Many potentially concerning unobservables
are likely positively associated with public interest in mine safety. For both proxies, sharp spikes
in interest are evident around the mining disasters preceding the MINER Act and MSD. To the
extent the two proxies are associated with unobservable factors that led to regulation, the graph
suggests that these unobservables change in the same direction around both MSD and the
MINER Act. Hence, we can use the MINER Act to assess whether MSD jand non-MSD mines
react similarly to unobservables that preceded MSD. In Figure T, Panels A-C, we indicate the
timing of the adoption of the MINER Act. In none of.the three figures is there evidence of a
differential response between MSD and non-MSD mines to the MINER Act, which suggests that
publicly and privately owned mines respond similatly to unobservables preceding regulation.

Third, in Appendix C, we repeat”ourranalyses based on a sample of matched MSD and
non-MSD mines. This approach ditectly, addresses selection on observables and, to the extent
observable and unobservabledmine characteristics are related, provides a way to gauge the
magnitude of any potential selection effect (Altonji et al. 2005). A disadvantage of matching is
that it alters the sample'composition and hence prevents the estimation of treatment effects for
the population of mines. Descriptive statistics presented in Appendix C indicate that MSD and
non-MSD mines-differ significantly along two dimensions, mine size (based on hours worked)
and'mine type (coal versus non-coal and surface versus underground). We match firms based on
these characteristics, in addition to mine location, and find that matching has little effect on the
estimated treatment effects (see Appendix C).

In the Internet Appendix, we discuss the results of several additional analyses intended to
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address a variety of other threats to our identification, including assessments of 1) the extent to
which unobservables associated with the Upper Big Branch disaster affect our results;'* 2) the
possibility that MSD and non-MSD firms respond differently to changes in macroeconomic
conditions around the time of the adoption of Dodd-Frank; 3) the potentially confounding effects
of two concurrent MSHA regulatory initiatives, which could differently affect MSDuwand non-
MSD firms; 4) the extent to which our results could be attributable to MSD<firms selling their
most citation- and accident-prone mines to non-MSD firms; and 5) the pessibility that our results
could be affected by contemporaneous changes in managers’ compensation contracts. In all five
cases, we find no evidence that any of these concerns materially affect our inferences.
5. MSD filings and awareness of safety violations

The potential explanations (discussed in Section 3) for why MSD could create an
incentive for managers to improve safety depend on increased public awareness of firms’ safety
records. Most of these explanations are alsocensistent with greater or more timely security price
implications of safety issues. To substantiate whether more attention is paid to safety after MSD,
we provide descriptive evidence on,who uses MSD filings and compare short-window stock
returns and changes in mutual fund holdings around the disclosure of IDOs before and after
MSD. Importantly,/although we use equity returns and mutual fund holdings to assess whether

awareness of safety issues increases after MSD, several (related) explanations could lead to real

' One such concern is that the Upper Big Branch disaster could have prompted expectations of stronger mine-safety
enforcement.-For this to be a concern, the change in enforcement would have to both differentially affect public
mining{companies and occur around the implementation of MSD. One possibility is that, in 2010, mining executives
anticipated that federal prosecutors would also use securities laws to prosecute managers at Massey Energy (the
owner of the Upper Big Branch mine). Although Don Blankenship, the CEO of Massey Energy, was charged with
providing misleading safety information to the SEC, this charge was not publicly filed until November 2014 and
Blankenship was ultimately not convicted under securities laws. Thus, for this to be a concern, the indictment under
securities laws would have to be a substantial policy change and public mining executives would have to anticipate
these charges in 2010 (but not the ultimate acquittal)}—if either of these conditions are not met, our DiD research
design addresses this concern. We think it unlikely that the November 2014 filling was both a substantial policy
change and that executives predicted it in 2010, but we cannot definitively rule it out.
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effects in our setting. Ultimately, we are unable to quantify the relative importance of each.
5.1  Descriptive evidence on who uses MSD filings

In this section, we provide descriptive evidence on the users of MSD filings. Using data
on the entities that download MSD 8K filings, we find that financial institutions, such as
brokerage houses/investment banks account for approximately 50% of 8K downleads, and the
news media account for approximately 26%, making these groups the most frequent
downloaders of MSD 8K filings."” Consistent with these two user group§ paying more attention
to safety issues subsequent to MSD, we find a substantial increase in media coverage of IDOs
(based on a Factiva search of U.S. media articles that mentien “imminent danger order” in the
pre- and post-MSD periods) and a modest increase in the frequency with which safety is
discussed in earnings conference calls around the time.of MSD (based on a keyword search for
“safety” in the Q&A section of the earningsconference calls of our MSD sample firms in the
pre- and post-MSD periods). Specifically, from the pre to post-MSD periods, we find that the
number of news articles mentioning IDOs increases from near zero to more than 50 per year and
that the frequency with which safety is mentioned in earnings calls increases marginally from
2.8% to 3.0%.
5.2 Market responseito SK-IDO filings

In this section, we compare short-window stock returns following the public
announceément of'an imminent danger order (IDO) in the pre- and post-MSD periods. In the pre-
MSD.period, IDOs are disclosed only on the MSHA’s website. In the post-MSD period, the
MSHAposts IDOs on their website and firms disseminate them through an 8K filing. If MSD-
8Ks increase investor awareness of mine-safety issues, we expect to observe a larger market

response to the announcement of an IDO in the post-MSD period. Importantly, a negative market

!5 We identify the 8K downloaders using data from Bozanic ez al. (2016).
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reaction to an IDO 8K filing does not imply that the overall effect of MSD on firms’ equity
values is negative, but only that the receipt of an IDO is bad news for the firm that receives it.
This analysis is intended only to assess whether market participants pay more attention to 8K
filings than website disclosures of IDOs.'®

For our sample of 151 firms subject to MSD, we compile a comprehensive list of IDO
filings between 2000 (the year the MSHA launched its website) and 2014 from‘the MSHA’s
website. Our pre-MSD sample, from January 1, 2000 to August 20, 2010 (the effective date of
MSD), includes 754 unique IDOs. Our post-MSD sample, from the MSD effective date through
2014, includes 245 unique IDOs. While, on average, a firm«receives about six IDOs over the
sample period, 57% of issuers do not receive any IDOs¢(861out of 151) and a small number of
firms frequently receive IDOs (e.g., ten firms in our sample receive 31 or more IDOs).

We conduct our market reaction tests using a standard event study methodology and
compute average and median cumulative abnermal returns (CAR) beginning on the IDO issue
date (day 0) and ending five trading days afterward (day 5). In the pre-MSD period, our event
window captures the disclosure of*the TDO on the MSHA’s website, which occurs the morning
after an IDO is issued. In the post-MSD period, the event window captures both the MSHA
website disclosure and the release of the MSD-8K, which must be filed within four business days
of the IDO date. This design allows for an assessment of the incremental market reaction when

the IDO s also"disseminated through an 8K filing.!” We obtain stock price data from the Center

'® One \Wvay to explore the overall effect of MSD on equity values would be through an event study around May 6
and 7, 2010 when Senators Rockefeller and Byrd first publicly announced that the MSD amendment (Section 1503)
would be included in Dodd-Frank. However, even with a plausible event date, it is still difficult to identify the effect
of the regulation because the financial markets would have formed, and priced accordingly, the anticipated political
response to the Upper Big Branch disaster immediately following the event (e.g., Binder 1985). Thus, the
interpretation of the market response to the specific announcement of MSD critically depends on whether MSD (as
formulated in Section 1503) was more or less onerous than what the market expected.

" In practice, most 8Ks are filed within two days of the IDO posting on the MSHA website, which precludes us
from separately examining market reactions to website postings and 8K filings in the post-MSD period.
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for Research in Security Prices (CRSP) and calculate both market- and industry-adjusted returns.
We market-adjust (industry-adjust) returns by subtracting the corresponding event-window
return on the CRSP (one-digit SIC code) equal-weighted index.

Table 8 reports the results. In the first row, we report the results based on market-adjusted
returns. In the pre-MSD period, when an IDO is disclosed only on the MSHA’s{ website, the
mean and median CARs are close to, and not statistically different from, zero. Inithe post-MSD
period, when the IDO is also disseminated through an 8K filing, the average (median) CARs are
-1.54% (-1.10%). Consistent with an increase in investor awareness iin the post-MSD period, the
difference in the mean (median) pre-period CAR and post-period CAR of -1.55% (-1.40%) is
statistically significant at the 1% level. As reported in«the second row of Table 8, results are
similar when we industry-adjust returns.'®

Next, we examine event-window CARs based on whether the SEC-registered parent
company that owns the mine receiving the IDO is in the coal mining, general mining (including
coal, metal, and other types of mining), or a non-mining industry (based on the parent company’s
two-digit SIC code). Ex-ante it is~difficult to predict which group is likely to have the largest
market response to the announcement of poor mine safety. On the one hand, an MSD-related 8K
filing could have alarget impact on awareness for a firm whose core business is not mining. On
the other hand; evenyif MSD significantly increases awareness of safety issues for non-mining

firms, the cash flow implications of poor safety as a proportion of total firm value are likely to be

much.smaller for these firms than for mining-industry firms.

'8 We conduct several untabulated sensitivity analyses including: 1) dropping any IDO filings where the return
window overlaps with a firm’s Compustat earnings announcement date; 2) trimming CARs at the 1% level; 3)
market-adjusting using the CRSP value-weighted-return index; 4) excluding the firm Alpha Natural Resources,
which has a relatively large number of IDOs compared to the other firms in our sample (approximately ten per year).
Results for each of these additional analyses are similar to our primary results (e.g., the post- minus pre-MSD period
average return differences for the tests are as follows: 1) -1.13%, 2) -1.41%, 3) -1.96%, 4) -0.63%).
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Focusing on the post- minus pre-MSD average return differences in Column (5) of Table
8, we find that the event-window CAR is -3.06%, -2.21%, and 0.12% for firms in the coal,
general, and non-mining industries, respectively. For coal and general mining-industry firms, the
average return differences are statistically significant at the 1% level. For non-mining firms, the
return difference is statistically insignificant.

Overall, these results are consistent with the dissemination of IDOs through an 8K filing
leading to larger market reactions for firms where poor safety is expected to have the greatest
firm value implications. However, in this analysis, we cannot use¢ private firms as a control
group, which limits our ability to control for trends over time.*” The return tests also do not allow
us to conclude that there is not a market reaction to the IDO announcement in the pre-MSD
period beyond our five-day window. The results in this section should therefore be interpreted
with these caveats in mind.

5.3 Mutual-fund holdings around SK-TDOfilings

In this section, we examine”whether one group of investors, that are likely sensitive to
workplace safety issues, becomes'more sensitive when safety records are included in financial
reports. We focus on mutual funds because, although mutual fund managers are relatively
sophisticated and thus likely aware of firms’ safety issues prior to MSD, their holdings are
publicly observable,sand thus subject to greater scrutiny than the holdings of other types of
investors such as*individuals or hedge funds (Hong and Kacperczyk 2009). Furthermore, among

mutual funds, there is potentially significant heterogeneity in the sensitivity to safety issues. For

' For example, one time-varying factor that could affect our results is a general increase in attention to safety
following the Upper Big Branch disaster in the post-MSD period. We address this particular concern by examining
changes in market reactions to IDOs following the Sago Mine disaster in 2006 and the subsequent MINER Act (but
prior to MSD). If it is the case that the larger responses to IDOs we observe in the post-MSD period are attributable
to greater safety concerns, rather than MSD, we would expect to observe similar increases in this period. However,
these market reactions (untabulated) provide no evidence of a significant response to IDOs in this period.
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instance, in recent years, there has been an increase in the number of funds dedicated to “socially
responsible investing” (SRI) (Hong and Kostovetsky 2012). Many of these funds avoid (or
underweight relative to the market portfolio) investments in firms that engage in socially
sensitive activities such as alcohol, gaming, and defense, or that offer poor working conditions.

Using the Thomson Reuters Mutual Funds database, we identify fund holdings for 111 of
the 151 firms subject to MSD for the period from 2003, when quarterly holdings  reports were
mandated in the U.S., to 2014.%° The average firm has mutual fund ownérship of approximately
31% of shares outstanding. Following Hong and Kostovetsky (2012), we classify mutual funds’
SRI status based on their inclusion in an index maintained by The Forum for Sustainable and
Responsible Investment (USSIF).*' From this list, we are(able to identify 46 SRI funds that own
shares in at least one of the firms subject to MSD. The average firm has total SRI ownership
(across all SRI funds) of approximately 0.31% of shares outstanding. While the small number of
funds that identify as SRI leads to a relatively small average total SRI ownership, the average
individual SRI fund’s position is €omparable to that of other types of mutual funds (0.045%
versus 0.041% of shares outstanding, respectively).

We assess mutual fund sensitivity to mine safety by examining each fund’s percentage
change in holdings from'the end of the quarter prior to the announcement of an IDO to the end of
the subsequent quarter.by estimating the following OLS regression at the fund-firm-quarter level
(suppressing fund; firm and year-quarter subscripts):

%AHoldings = S, + S,IDO + ,MSD xIDO + [,SRI x IDO + ,MSD x SRI x IDO

+Z p,Fixed Effects + ¢ (2)

%A4Holdings 1is the percentage change in holdings for fund 7 in firm j from quarter.; to quarter;.;.

2 Forty firms are excluded from this analysis because: 1) the firm is missing an identifier, 2) the Thomson Reuters
Mutual Funds database does not cover the firm, or 3) the firm has no mutual fund ownership.
2! This index is available online at http://charts.ussif.org/mfpc/. We accessed this data in August 2015.
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IDO is an indicator coded as one if a firm receives an IDO in a given quarter,, MSD is an
indicator coded as one if an IDO is disclosed on both the MSHA’s website and disseminated
through an 8K (i.e., in the post-MSD period). SR/ is an indicator coded as one if a fund identifies
as socially responsible. We include year-quarter fixed effects to control for any potential trends
in ownership and allow these coefficients to vary across SRI and non-SRI investors. We include
mutual fund fixed effects to control for time-invariant differences in tradingibehavior and
investment preferences across funds. We trim the top and bottom 1% of%AHoldings to remove
outliers and cluster standard errors at the fund level. In this specification, we identify the effect
of MSD from changes in mutual funds’ trading behavior around“the inception of MSD for IDO
quarters relative to non-IDO quarters and for SRI relative to non-SRI funds.*

We present the results of estimating Eq. (2) in Table 9. Consistent with a decline in
mutual-fund demand following poor firm-safety performance, the coefficient of -0.009 on /DO
indicates that, on average, mutual funds decrease their ownership stakes by 0.9% more in periods
when the MSHA discloses an IDO.on its website relative to those periods when it does not. This
result is inconsistent with sophisticated investors being unaware of firm safety issues prior to
MSD. The coefficient of<0.0L1 on MSDx*IDO indicates that the sensitivity to safety issues more
than doubles (i.e., the total post-MSD IDO effect is -2.0%) when the IDO is also announced in
an 8K.

Lookingrat the incremental sensitivity of SRI funds to IDO releases, the coefficient on
SRIXIDO of -0.029 suggests that SRI funds respond more to safety issues than other types of
mutual-funds. In the post-MSD period, the coefficient on MSDxSRI*IDO of -0.097 indicates that

the incremental sensitivity of SRI funds to safety further increases when the IDO is also

* Relatively few mutual funds invest in coal-mining companies thus preventing us from separately estimating
reliable treatment effects for coal-mining firms.
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announced in an 8K. Despite the relatively large economic magnitude of these effects, neither of
these coefficients is statistically different from zero, which likely reflects the small number of
SRI fund-firm observations. However, the total incremental sensitivity of SRI funds in the post
period (SRIXIDO + MSDxSRIXIDO) of -0.126 is statistically significant (p-value 0.059), and
suggests that SRI mutual funds decrease their ownership allocations by 12.6 percéntage points
more than non-SRI funds in quarters when an MSD-related 8K is filed.

Overall, these findings indicate that mutual fund holdings become more sensitive to
safety issues when safety records are included in financial reports, suggesting that sophisticated
investors care more about safety issues when other parties’ awareness of these issues increases.

6. Conclusion

Increasingly, policy makers are using securities.regulations to address issues beyond the
SEC’s core mission of protecting investors and maintaining the fair and efficient functioning of
financial markets. We examine the effectiveness of these policies in the context of mandatory
inclusion of mine-safety records” in SEC-registered firms’ financial reports. The safety
information included in financial- reports was already publicly available on the MSHA’s
website—this feature of‘the setting allows us to isolate the effect of including information in
financial reports independent from the effect of disclosing information for the first time.

Comparing mines owned by SEC-registrants to mines that are not, we document that
including safety'records in financial reports is associated with an approximately 11% decrease in
mining-related citations and a 13% decrease in injuries. We also find that this increase in safety
is assoeiated with a significant decline in labor productivity, suggesting a tradeoff between safety
and productivity. Consistent with increased awareness of safety issues being an explanation for

the observed real effects, we document that short-window stock returns and changes in mutual
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fund holdings around the disclosure of IDOs indicate increased attention to safety after MSD.
Overall, our results illustrate that inclusion of information on social responsibility in financial
reports can have real effects—even if this information is already publicly available.

It is important to note that our results are subject to several limitations. First, the main
threat to identification in our analyses is a violation of the parallel-trends assumption. In
assessing this assumption, we rely heavily on the lack of a differential responseifor MSD and
non-MSD mines to the MINER Act. While, this approach alleviates concerns about
unobservables associated with any mine-safety regulation, it does not rule out contemporaneous
changes that are unique to the Dodd-Frank implementation<period. To address this issue, we
perform sensitivity tests that assess the concurrent changes we think are most likely to affect our
analyses (e.g., financial constraints, state-specific shocks, and concurrent regulatory initiatives).
However, it is possible that there are other concurfent changes that we have not identified or
cannot completely rule out. If such changes differentially affect MSD and non-MSD mines, they
could confound our inferences.

Second, our relatively<narrow focus on the mining industry and MSD regulation could
limit the generalizability! of ‘eur findings. However, this relatively narrow focus increases the
internal validity of-our study by allowing us to better address alternative explanations, interpret
the empirical-effects, and speak to their plausibility relative to studies that focus on CSR
initiatives more'broadly (Dunning 2012).

Third, although a reduction in injuries likely has benefits, because we cannot estimate all
of the potential costs and benefits of MSD, we are unable to speak to the overall welfare effects.
For instance, productivity reductions are unlikely to be the only cost of MSD. It is also possible

that including information unrelated to the SEC’s core mission of protecting investors in
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financial reports reduces the usefulness of these reports (e.g., Guay et al. 2016; Dyer et al. 2016).
Consistent with this view, SEC Chairman Mary Jo White has expressed skepticism about using
securities regulation to exert societal pressure on companies to change behavior (White 2013).
Finally, our results speak only to the incremental effects of including information on social
responsibility in financial reports—we cannot say what the effects of disseminating such

information through other channels might be (e.g., billboards or public serviceianneuncements).
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Appendix A: Dodd-Frank Sections 1503(a) and (b) Disclosure Requirements

Section 1503(a) of the Dodd-Frank Act describes the information that must be disclosed in periodi¢’reports (on"Forms 10Q and 10K),
including the following: (i) violations of the Mine Act that are significant and substantial (S&S);**"Giy’the total dollar value of
proposed-penalty assessments from the MSHA under the Mine Act; (iii) the number of mining-related fatalities; (iv) pending as well
as resolved legal actions before the Federal Mine Safety and Health Review Commission (EMSHRC), an independent adjudicative
agency for disputes under the Mine Act; and, (v) the number of certain orders and citations that require (or may in the future require)
the mine operator to immediately withdraw all personnel from an affected area of a mine such as an imminent danger order (IDO) or a
written notice of a pattern of violations (POV).>* Issuers are free to present the requiredinformation as they believe is appropriate, but
since 2010 most have followed the tabular presentation that the SEC suggests (see SEC File No. S7-41-10).

Below, we provide an example of a typical MSD 8K and 10K filing and asscreenshot from the MSHA website. We also give an
example of how the information presented in Exhibit 95 in the 10K can be reconciled with the data on the MSHA’s website for one
particular mine (Lone Mountain 6C).

Form 8K Example: Arch Coal, Inc.

Item 1.04 Mine Safety — Reporting of Shutdowns and Patterns of Violation

On April 18, 2012, Lone Mountain Processing, Inc.s/a subsidiary of Arch Coal, Inc., received an imminent danger order under section 107(a) of the
Mine Act alleging that a truck had at some point backed ontoa berm immediately uphill of a slurry impoundment pool at the Lone Mountain mine complex in
Lee County, Virginia. Mine personnel immediately took corrective action and the order was promptly terminated.

 MSHA inspectors, when writing axcitation or order, determine whether a violation is significant and substantial (S&S). A violation is S&S if it “significantly
and substantially contributes to the cause and effect of a coal or other mine safety or health hazard...” (MSHA Program Policy Manual Vol. 1, p. 23).

# An imminent danger is defirfedlin the Mine Act as “the existence of any condition or practice in a coal or other mine, which could reasonably be expected to
cause death or serious physical harm before such condition or practice can be abated.” An imminent danger order requires operations to cease and miners to leave
the affected area until the/violations have been deemed to be abated. A written notice of a pattern of violations (POV) is issued when the MSHA determines that
a history of violations exist that could indicate future danger. A POV can be particularly concerning because if any violation is found within 90 days of the
issuance of a POV ,an order to.cease operation is subsequently delivered.
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Appendix A (cont.): Form 10K Example- Arch Coal, Inc. . ,\(

wnd Heaith Safety Datn
W believe than Arch Coal, Ine: [‘ler’]lamnﬁwmwmlmmnmenm Safiery 15 2 core value a Arch Coal and s our stk We have in place ey proggeam) that imebodes extensive health & safery
irsaning for all ke i Exisls incident regulatory i i living, & well 45 an open dislogue berween afl leveli ol emploavess. The powts of our
ymmnmmmuwmnhmmﬂummmhwmmm - s, and ssppon regul aned industry efforts o mmprove the health and safity of our employess along with the industry as & whele,

The operation of our mines is suhject ta fegulation by the Federal Mine Safety and Heabth Administration (MSHA) under the Fediral Mine Safity and Health Act of 1977 (Mine Acth. MSHA inspects our mines on o regular hass and issurs vancous citations,
ardecs and violtioes whes i belipves  vintation Has occarsed undes the Mene Act. W resent informaic below reganding certin mining safety and beatdh violaicns, orders mnd citasons, issued by MSHA s related ssossemesss s Jgal acions and mise-
related fatalisies with respect io e coal miining operations. In evelmting the s &nd healif, investirs should ke inip account factors such as: (i) the number of citatians ad arders will vary depending an the size of 2 coal
mize, {1i) the number of citations isssed will vary from inspectar n inspecsar and rmine s mine, vl (i) ciasions and orders cas be contested and oppealed, and in that process are aften redsced in severity and amouss, and are somesimes dismissed o vacssed.
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substantzally costriote 1o the cause snd effect of a coal or ceher mene sttty or Beslih hazand under section 104 of the Mise Act for which the operater received n ciistion from MEHA; () anders issecd under seetion 1040b) of the Mine Act; (i) chistions and onders
i irwirrmiitible filsse of the mine apersbor W comply with masdatory health of aaliely gadands under section T040d) of the Mine Act: (iv) Migrant vialsions under secthon 11006HZY of the Mise Act; [v) imnisent danger onbers issued unde saition 107a) of te
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s could have si il 1o the cause i offect of coal or otfser mine health or sefoty harands inder section 104} of the Mine Act; (ix) noli MSEHA regandng inl i have a patbern of violstions as
meferenced in (visi) above; lﬂfxlp!nﬂn;kgu]mhuﬂxuﬁlrduﬂuh!&Sq'lﬂiuﬂlm:wm(uﬂm!l 2002} imvelving such coal or other mize, ns well & the aggregate number of legal actions mstiveed and the ageregme
umber of legal actians resobved doring the reparting period.

Received
Received Natlce of
‘Tatal Dallar Notiee of  Potemtial to Legal
Value of Todnl Patiern of  Have Patierm Legsl lLegal Actinns
Seetinm MEHA Mumbsr of  Vialations  of Vislations Ations Actions Pending
Section Sectinn 104(d) Seetinn Section Assessmens  Mining Undor Unider iniisted  Hesobved  asofLast
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The seven section 104 S&S cit s one section 107(a) order for the boxed mine (44-05898) correspond to those boxed in the screenshot from the MSHA
website on the following pa;
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ACCEPTED MANUSCRIPT

Appendix A (cont.): MSHA Website Citation Disclosure Example- Arch Coal, Inc.

Current Mine Information

Mine ID: A4D5808
Operabor; Lone Mauntain Processing LLC Operator History for Mine 10: 4405058
Opt Daplet Data /1% Operator Name Begin Date  End Date
Mina Name: Lone Mountain Processing Lana Maortalh Processing LLE EEnTT
Currant Controllar: Arch Coal Inc Straight Creek Processing Compary 6171982  7/12/1991
Controfler Start Data: /20,2005
Mine Status: Active How do T use this information? Click Here
Status Date: /211882
Mined Material: Coal [Bituminous)
Trpe of Mine: Facility
Lacatizn: Lee County, WA
State: Wa
o N (|
I |
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B1507a0 ||oooberisa|(42armais || Fawaoar ([16sga) | arzenaz € 0 || B RETTTET] [T | N Som00 || T06.00
ir
Lone Moortain Processing
meanss ||ooorerisel|«ossia || wasisonr [[104ay | arzeraonz € v ||| zrscotef  aseodd|  ckesa soman || seana
T
Lone Hoonkain Processig
L. wiwaeat  |looogwrisa| 4wz (| vamana (i | aoavang = W oamaaed  asool| s e (| 15000
Lot M ounenn Protessng
mi=i7sh  |(ooozsaiss||41aaeis || vawanz (104 | arzeanz < H rmanzl 10009  Clsed 10000 || 10000
Lic
Lani Wi Prodesg
p1571La  ||ooozssord|(anaczonz || arzaois [[1oage| asmaniz c |1 Trge0sin) 270000 chesd  [z7o0co ||200.00
1c
Lk Mourlain 1ot
E137113 AL 1o7(n} || as1sr2012 o el wion-Agsessabls
Tre
Lerte Mountain Protessing A:-cl
8150756 |(|ooozsaess||4aaveotz || Trasvzoez ([ 1osgay | anieaoaz C N || 7zdopmf 10 Closad 10000 || so0.00
hic
* {iireen Thumb Geedeg
vIT 4193755 ||oonrsocral| 404 || arpmiannz ([ 1oacas | aszsianad £ v |lzasoste  soredl|  cesed sar.00 || duno0
Compay & Vgeda, b
Lorie Mnuntain Processiog
Vs f [TTEELT] ooozseLs || 4L e || arzyiaons || 1oda) | 41370012 E M Frgpal 13860 i 1m0 || sin.oo0
Lone M portain Proceusng
0153753 (|oborsss|| 4snasaoa || eravaniz ([ 10el | 4oz c v lrzasoami| wszool|  chesd oo || ssz00
Lic
Lone Mosniain Frotesseg
Bi3eaze  ||ooodeseLs| 4vEonz || erEveoiz ([1oee) | acwanz = v || manaia 392.:-0“ Choserd 3000 || 18200
Lic

*Violations from contractors are not included in an MSD firm’s 10K.
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Appendix B: Description of Data Collection Methodology

This appendix provides a detailed description of the methodology used to identify firms that own
mines and which must therefore disclose safety records according to Dodd-Frank Section 1503
and compile a list of the mines that they operate.

We identify mine-safety filings using directEDGAR, an extraction engine that facilitates text-
based searches of all SEC Edgar filings. We also use SeekEdgar, a similar extraction engine to
verify and complement the directEDGAR search. To capture the full sample of relevant firms, we
search Form 10K (and 20F) filings using the terms “mine safety” and “section,104” (the most
common type of citation). These terms allow us to identify disclosures in both'the exhibits to the
10K (Exhibits 95 and 99 are commonly used) as well as in the body_.of the filing. We then
compile a comprehensive list of the MSD mines from these filings, which'we hand match to the
MSHA databases based on mine names and numbers. For MSD mines that are still not matched
to a mine number after this process, we use an internet search to aid in‘identifying mine numbers.
We exclude firms that work only as contractors. Contractors'are not involved in operating the
mine and therefore have less influence on the safety of the.mine.

There were two complications in this process that affeected.our ability to identify a small number
of mines. First, companies occasionally group mines together into a common classification such
as “other mines” that makes it difficult to infer the exact identities of the mines. Second, for
seven firms, we were unable to match all of thee MSD mines to the MSHA databases because of
ambiguities in the disclosed names. In theSeseases, we search the company name using an MSHA
database that reports the ownership historysat each mine and included all mines under that
company currently listed as “actiy€.” Due to the complex organizational structures of firms in
our sample, this process is likely to be less accurate than directly identifying mine ID numbers
within the 10K (for this subset’of mines, mine numbers were not included in the financial
reports). For example, if & firm disCloses mines that are operated by a subsidiary in its 10K, we
run the risk of misclassifying the mine using this process (because the MSHA database would
list the subsidiary as the’owner). However, this subset represents a small subset of our sample
mines and is unlikely to, materially affect our analysis. In Section 4.3.1, we discuss an analysis
where we restfict the'sample to mines that are easily matched to their owners by name.
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Appendix C: Matching Analysis

In this Appendix, we present the results of an analysis using coarsened exact matching (CEM).
Matching on mine characteristics is an alternative way to address non-random assignment to the
treatment group in our sample. Matching directly addresses selection on observables, and, to the
extent observable and unobservable mine characteristics are related, provides a way to gauge the
magnitude of any potential selection on unobservable mine characteristics (Altonji et.al. 2005).
However, matching comes at the cost of altering the sample composition, which’prevents us
from estimating treatment effects for the population of MSD mines—which isaltimately what
we are interested in. In our view, our assessment of the parallel-trends assumption around
unobservable shocks correlated with regulation in the pre-MSD period (see Section 4.3.2 and
Figures 1-3) is preferred to matching in our setting. For this reason, weydo-net use a matched
sample in our main analyses.

Nevertheless, in this Appendix, as an alternative way of assessing the influence of observables
and unobservables, we present results using CEM matching. €EM is a monotonic imbalance
matching approach that allows the covariate balance betweenithe treatment and control groups to
be specified ex ante (see Blackwell et al. 2009)=Effectively, the CEM method groups
observations into distinct bins based on the selected matching variables, the size of which are
determined by the researcher. Then, weights are assigned to the control observations such that
the representation of the control group in \each \bin matches that of the treatment group.
Observations in bins without both a treatment and control observation are eliminated to ensure
common support.

For our analysis, we select four mine, characteristics as matching variables: the average hours
worked in a mine in the pre-MSD period (Size), whether the mine is a coal mine (Coal), whether
the mine is an undergroundmine (Underground), and the MSHA district location.”> We coarsen
our sample into 200 CEM bins; which reflects a tradeoff between preserving observations and
the ex-post similarity of the distributions of the matching variables across the treatment and
control groups. We then use the weights from this coarsening in estimations of our primary
specifications’of Eq. (I).

Table C1 shows the descriptive statistics for the treatment and control samples both before and
after applying’ CEM weights. We present descriptive statistics for citation rates, injury rates, and
labor,productivity samples, respectively. However, because the results of the matching procedure
are similar across the samples, we discuss detailed results only for the citation sample.

% Coal (metal) districts, as classified by the MSHA, are available at:
http://arlweb.msha.gov/district/coalhome.htm (http://arlweb.msha.gov/district/mnm/mnmhome.htm).
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In the citation sample, prior to matching, the average Size of MSD mines (the treatment group) is
59,731 work hours per year compared to 18,851 for non-MSD mines. After applying the CEM
weights to the non-MSD-mine sample, weighted-average Size increases to 57,242. Prior to
applying the CEM weights, 14.4% (5.5%) of the non-MSD mines are coal (underground) mines
compared to 28.7% (12.9%) for the MSD mines. After applying CEM weights to non-MSD
mines, these mines have virtually the same proportion of coal (underground) mines as MSD
mines—28.7% (14.6%). Overall, the descriptive statistics indicate that the distribution of
observable mine characteristics is more balanced after performing CEM.

Table C2 presents the regression results using CEM for the citation rate, injury rdte, and labor
productivity analyses. We present results for the common support sample both with and without
CEM weights. By presenting both sets of results, we are able to assess the effect of applying the
CEM weights. For all three analyses, results based on the common support sample are similar to
our main analyses in the paper, which indicates that the observations lost because of a lack of
common support have little effect on our inferences. More importantly, when we apply the CEM
weights, we observe little attenuation (increase) in the magnitude of-the estimated coefficient on
MSD in any of the three specifications. Specifically, the attenhuation (increase) from applying the
CEM weights is 2.5% for citations, 12.8% for injuriess.and (9.6%) for productivity.

Since the attenuation in the treatment effect after matehing is modest, any potential selection on
unobservable mine characteristics would have to have little correlation with mine size, type, and
location (which seems unlikely) or be quite large to-explain all of the estimated treatment effect.

References in Appendix C:

Altonji, J.G., Elder, T.E., Taber, C.Ry, 2005. Selection on Observed and Unobserved Variables:
Assessing the Effectiveness of)Catholic Schools. Journal of Political Economy 113, 151-184.

Blackwell, M., Iacus, S., King, G., Porro, G., 2009. cem: Coarsened Exact Matching in Stata.
The Stata Journal 94524-546:
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Table C1: Matching Analysis Descriptive Statistics

MSD-Mines Non-MSD-Mines
Mean Std. Dev. No CEM Weights CEM Weights
Mean Std. Dev. Mean Std. Dev.

Citation Sample:

Size 59,731 92,225 18,851 42,150 57,242 92,893

Coal 0.2865 0.4521 0.1443 0.3514 0.2865 0.4521

Underground 0.1287 0.3349 0.0552 0.2284 0.1456 0.3527
Injury Sample:

Size 74,303 103,705 40,620 60,592 73,402 103,565

Coal 0.2994 0.4580 0.1734 0.3786 0.2994 0.4580

Underground 0.1373 0.3442 0.0792 0.2701 0.1601 0.3667
Labor Productivity Sample:

Size 100,750 92,605 56,557 64,843 100,024 91,708

Coal 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000

Underground 0.5632 0.4961 0.4072 0.4914 0.4785 0.4996

Notes: This table reports descriptive statistics on observables for MSD and non-MSD mines before and after coarsened exact matching (CEM).
The sample period is from 2002 to 2013. We defineSize as the average hours worked. Coal and Underground are binary indicators that take on the
value of one if the mine is identified as a ceal or underground mine, respectively. We describe our data collection procedures in Appendix B.
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Table C2: Effect of Matching on Estimated Treatment Effect

Citation Rates Injury Rates Labor Productivity
No CEM CEM No CEM CEM No CEM CEM
Weights Weights Weights Weights Weights Weights
(1) 2 ) 4 () (6)
MSD -0.080%*** -0.078*** -0.180%*** -0.157%** -0.094** -0.103*
(-3.52) (-3.68) (-4.13) (-4.34) (-2.47) (-1.94)
Fixed Effects:

Mine Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
R-squared / Pseudo R-Squared 0.538 0.547 0.578 0.602 0.723 0.709
N (mine-periods) 85,321 85,321 20,541 20,541 4,975 4,975
Number of Unique Mines 18,781 18,781 4,539 4,539 1,295 1,295

Notes: This table reports results from our analysis of the real effects of MSD, before and after coarsened exact matching (CEM). The sample period
is from 2002 to 2013. In Columns (1)-(4), we estimate citation and injury rate effects using Poisson regressions measured over two-year periods.
In Columns (5)-(6), we estimate labor productivity effects using OLS regressions measured over one-year periods. We calculate the coefficients
reported in the columns titled CEM Weights using CEM«andthe results reported in the columns titled No CEM Weights using the same common
support sample as the CEM Weights columns, but without applying the CEM weights. MSD is an indicator coded as one after Dodd-Frank for
mines disclosed in financial reports. We provide a.detailed description of the variables in the notes to Table 2 and describe our data collection
procedures in Appendix B. All regressions include mine and-year fixed effects. T-statistics, reported in parentheses, are based on standard errors
clustered by mine. ¥**, ** and * indicate statistical.significance at the 1%, 5%, and 10% levels (two-tailed), respectively.
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Figure 1: Pattern of the Counter-Factual Treatment Effects
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Figure 1 continued

Notes: This figure displays Poisson (OLS) regression coefficient estimates and two-tailed 90% confidence
intervals based on standard errors block-bootstrapped at the mine-owner level in Panels A and B (Panel
C). We report results for citations (Panel A) and injury rates (Panel B) measured over two-year periods
from 2002 to 2013 and for labor productivity (Panel C) measured annually from 2006 to 2013. To map
out the pattern in the counter-factual treatment effects in Panels A and B (C), we include, in one
regression, indicators for every two- (one-) year period in the sample except 2008-2009 (2009), which
serves as the benchmark period (i.e., the coefficient is constrained to equal zero). In these specifications,
we measure the pattern in the counter-factual treatment effects relative to the period immediately prior to
the effective date of MSD. We provide a detailed description of the variables in the notes to Table 2 and
describe our data collection procedures in Appendix B.
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ACCEPTED MANUSCRIPT

Figure 2: Media Coverage of Mine Safety \2
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Table 1: Descriptive Statistics for Issuers Subject to Section 1503 of the Dodd-Frank Act

Panel A: Descriptive Statistics

N (Issuers)=151 Mean Std. Dev. Min. Median Max.
Number of Mines 23.62 70.38 1.00 3.00 539.00
Total Assets (2010-2013) 15,391 43,403 2.38 3,334 419,315
Panel B: Industry Distribution
Number “»Percentage

Industry of Issuers”  of Issuers
Mining:

Coal 17 11%

Non-coal 27 18%
Oil & Gas Extraction 6 4%
Construction 5 3%
Manufacture 42 28%
Transport and Utilities 29 19%
Wholesale Trade 2 2%
Services 3 2%
Non-classifiable 20 13%
Number of issuers subject to MSD 151 100%

Notes: This table presents descriptivestatistics for issuers subject to Section 1503 of the Dodd-Frank Act.
Panel A provides descriptive statistics for.the 151 issuers that disclose mine-safety records as mandated
by the Dodd-Frank Act. We desctibe the data collection procedures in Appendix B. We obtain Average
Total Assets, in millions of $USD, from’ Compustat and calculate the average over fiscal years from 2010-
2013. Panel B provides the SIC industry sector distribution.
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Table 2: Descriptive Statistics on Citation Rates, Injury Rates, and Labor Productivity

Unique Observations
Variable mines (N) Mean Std. Dev. Min. Median Max.
Mines Owned by Firms Subject to Dodd-Frank:
Citation Rate 2,726 24,434 0.08 0.08 0.00 0.06 0.56
Severe Citation Rate (Reported in
financial reports) 2,726 24,434 0.02 0.03 0.00 0.00 0.50
Not-Severe Citation Rate 2,726 24,434 0.06 0.06 0.00 0.05 0.52
Injury Rate 2,168 14,882 1.45 2776 0.00 0.00 17.96
Labor Productivity 547 2,816 4.08 4.01 0.26 3.06 32.59

Mines Owned by Firms Not Subject to Dodd-Frank:

Citation Rate 23,533 141,576 0.10 0.11 0.00 0.08 0.56
Severe Citation Rate 23,533 141,576 0.03 0.05 0.00 0.00 0.56
Not-Severe Citation Rate 23,533 1415576 0.08 0.09 0.00 0.06 0.56
Injury Rate 8,321 43,006 1.34 3.20 0.00 0.00 17.99
Labor Productivity 1,179 4,145 3.20 242 0.26 2.60 3243

Notes: This table reports descriptive statistics fop‘eitation, rates, injury rates, and labor productivity for mine-year observations included in the
analyses in Tables 3-7. The sample period is from 2002 to 2013. We define the Citation Rate as the number of citations scaled by inspection hours
and trim the top 1% of firm-year observations. Weefine Severe Citations as citations that must be included in financial reports for mines owned
by firms subject to the Dodd-Frank Act. We define allother citations as Not-Severe Citations. We define the Injury Rate as the number of injuries
scaled by mine worker hours multiplied‘by 200,000 and trim the top 1% of firm-year observations. We define Labor Productivity as tons of coal
produced divided by mine-worker hours'and trim the top 1% of firm-year observations. We describe the data collection procedures in Appendix B.
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Table 3: Effect of MSD on Citation Rates

Dependent Variable: Citation Rates One-year Periods

Two-year Periods

Measured over One- or Two-year OLS Poisson OLS Poisson
Periods (1) 2) 3) )
MSD -0.011%%*  -0.]12%** -0.009%***  -0.]13%**
(-5.22) (-3.38) (-3.99) (-3.28)

Fixed Effects:

Mine Yes Yes Yes Yes

Year Yes Yes Yes Yes
R-squared / Pseudo R-Squared 0.249 0.433 0.331 0.559
N (mine-periods) 166,010 159,811 95,383 88,563
Number of Unique Mines 26,259 21,461 26,203 20,014

Notes: This table reports results from our analysis of the effect of MSD on citation rates using both OLS
and Poisson regressions. The sample period is from 2002 to 2013. MSD is.an indicator coded as one after
Dodd-Frank for mines disclosed in financial reports. We provide'a detailed description of the variables in
the notes to Table 2 and describe our data collection procedures in*Appendix B. All regressions include
mine and year fixed effects. Z-statistics, reported in parentheses, are based on standard errors estimated
by block-bootstrap at the mine-owner level. *** ** and * indicate statistical significance at the 1%, 5%,

and 10% levels (two-tailed), respectively.
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Table 4: Effect of MSD on Severe and Not-Severe Citation Rates

Dependent Variable: Citations Severe Citations Not-Severe Citations
Measured over Two-year Periods (1) (2)
MSD -0.232%** -0.063**
(-3.51) (-2.49)

Fixed Effects:

Mine Yes Yes

Year Yes Yes
R-squared / Pseudo R-Squared 0.552 0.538
N (mine-two-year-periods) 79,366 38,188
Number of Unique Mines 17,333 19,873

Notes: This table reports results from our analysis of the effect of MSDvon Severe'and Not-Severe citation
rates using Poisson regressions. The sample period is from 2002 to 2013=MSD is an indicator coded as
one after Dodd-Frank for mines disclosed in financial reports. We ‘provide’a detailed description of the
variables in the notes to Table 2 and describe our data collection\procedures in Appendix B. All
regressions include mine and year fixed effects. Z-statistics, reported in parentheses, are based on
standard errors estimated by block-bootstrap at the mine-owner-level. ***, ** and * indicate statistical

significance at the 1%, 5%, and 10% levels (two-tailed), respectively.
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Table 5: Effect of MSD on Injury Rates

Dependent Variable: Injury Rates One-year Periods Two-year Periods
Measured over One- or Two-year OLS Poisson OLS Poisson
Periods (1) (2) () (4)
MSD -0.196** -0.130** -0.231**F*  -0.130**
(-2.43) (-2.35) (-2.91) (-2.28)

Fixed Effects:

Mine Yes Yes Yes Yes

Year Yes Yes Yes Yes
R-squared / Pseudo R-Squared 0.191 0.488 0.257 0.598
N (mine-periods) 57,888 36,584 35,798 21,769
Number of Unique Mines 10,489 5,010 10,459 4,801

Notes: This table reports results from our analysis of the effect of MSD on)injury rates using both OLS
and Poisson regressions. The sample period is from 2002 to 2013. MSD isran indicator coded as one after
Dodd-Frank for mines disclosed in financial reports. We providea detailed description of the variables in
the notes to Table 2 and describe our data collection procedures in “Appendix B. All regressions include
mine and year fixed effects. Z-statistics, reported in parentheses, ‘are based on standard errors estimated
by block-bootstrap at the mine-owner level. *** ** and * indicate statistical significance at the 1%, 5%,
and 10% levels (two-tailed), respectively.
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Table 6: Effect of MSD on Labor Productivity, Citations, and Injuries in Coal Mines

Labor Citation Injury
Productivity Rates Rates
(1) (2) 3)
MSD -0.074** -0.090** -0.120
(-2.50) (-2.32) (-1.31)
Fixed Effects:

Mine Yes Yes Yes
Year Yes Yes Yes
R-squared 0.778 0.649 0.605
N (mine-periods) 6,961 14,098 6,018
Number of Unique Mines 1,726 3,557 1,530

Notes: This table reports results from our analysis of the effect of MSD on labor productivity using an
OLS regression and replicates the analyses for citations and injuries from Tables 3 and 5, restricting the
sample to coal mines using Poisson regression over two-year periods. The labor productivity sample
includes annual coal mine observations over the period from 2006 to 2013. The citation and injury sample
is identical to Tables 3 and 5 except we restrict the samplesto coal mines. MSD is an indicator coded as
one after Dodd-Frank for mines disclosed in financialuteportsy"We provide a detailed description of the
variables in the notes to Table 2 and describe .our ‘data collection procedures in Appendix B. The
regressions include mine and year fixed effects.\Z-statistics, reported in parentheses, are based on
standard errors estimated by block-bootstrapaat the, mine-owner level. *** ** and * indicate statistical

significance at the 1%, 5%, and 10% levels (two-tailed), respectively.
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Table 7: Main Results for the Subsample where MSHA Website and MSD Information is Similar

Citation Injury Labor
Rates Rates Productivity
(1) ) (3)
MSD -0.139%#* -0.146%** -0.059*
(-4.36) (-2.62) (-1.75)
Fixed Effects:
Mine Yes Yes Yes
Year Yes Yes Yes
Pseudo R-squared 0.564 0.608 0.788
N (mine-periods) 85,046 19,419 6,182
Number of Unique Mines 19,578 4,409 1,633

Notes: This table reports results from our main analysis of the realeffects of MSD, excluding the subset
of MSD mines where the SEC filer’s and legal owner’s names are, not-virtually identical. We report
results for citations and injury rates measured over two-year periods from 2002 to 2013 and for labor
productivity measured annually from 2006 to 2013. In Columns (1) and (2), we estimate citation and
injury rate effects using Poisson regressions measured over.two-year periods. In Column (3), we estimate
labor productivity effects using OLS regressions measured over one-year periods. MSD is an indicator
coded as one after Dodd-Frank for mines disclosed in finaneial reports. We provide a detailed description
of the variables in the notes to Table 2 and desctibe our data collection procedures in Appendix B. All
regressions include mine and year fixed effects) Z-statistics, reported in parentheses, are based on
standard errors estimated by block-bootstrap at the.mine-owner level. *** ** and * indicate statistical
significance at the 1%, 5%, and 10% levels (two-tailed), respectively.
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Table 8: Market Reactions to Imminent Danger Orders

Website Only Website & Form-8K Effect of Form-8K
(Pre Dodd-Frank) (Post Dodd-Frank) (Post minus Pre)
Mean Median Mean Median Mean Median
) 2 3 (4) &) (6)
All Firms Subject to Dodd-Frank:
CAR - Market Adjusted 0.01% 0.30% -1.54%** %N -1.10%*** -1.55%**%  -1.40%***
(0.04) (0.67) (-3.21) (-3.60) (-2.74) (-3.25)
CAR - Industry Adjusted -0.07% -0.01% -1.18%**%,  -0.81%*** -1.11%%** -0.80%**
(-0.28) (-0.34) (-2.63) (-2.74) (-2.15) (-2.41)
N (IDO disclosures) 754 245 999

Coal Firms Subject to Dodd-Frank:

CAR - Market Adjusted

0.19% 0.74%

-2.87%**%  2.67%***

-3.06%***  -3.4]19p%**

0.41) (0.89) (-3.34) (-3.86) (-3.26) (-3.60)
N (IDO disclosures) 340 112 452
Mining Firms Subject to Dodd-Frank:
CAR - Market Adjusted 0.16% 0.46% 2.06%***  -1.949%%** 2.21%***  2.40%***
(0.43) (1.10) (-3.24) (-3.81) (-3.06) (-3.64)
N (IDO disclosures) 500 178 678
Non-Mining Firms Subject to Dodd-Frank:
CAR - Market Adjusted -0:28% -0.02% -0.16% -0.01% 0.12% 0.01%
(-0.65) (-0.45) (-0.36) (-0.28) (0.13) (0.03)
N (IDO disclosures) 254 67 321

Notes: This table reports average and median cumulative abnormal returns (CARs) around the disclosure of imminent danger orders (IDOs) on the
MSHA website and the concurrent release of a Form 8K filing in the post Dodd-Frank period. The sample period is 2000-2014. Results are
reported for all firms in ounsample as well as separately for coal firms, mining firms, and non-mining firms (see the industry distribution in Table
1). We describe data collection procedures in Appendix B. CAR - Market Adjusted (CAR - Industry Adjusted) are computed using the CRSP
(industry) equal-weighted return /index as a benchmark over an estimation window of [t, t+5], where t denotes the IDO date. We report t-statistics
(z-statistics) in pareéntheses.formeans (medians). ***, ** * denote significance at the 1%, 5% and 10% level, respectively.
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Table 9: Mutual Fund Ownership Sensitivity to Imminent Danger Orders

Dependent Variable: %AHoldings

Mutual Fund Sensitivity to IDOs Pre- and Post-MSD:

IDO -0.009%**
(-3.14)
MSDxIDO “0.011%*
(2.52)
Incremental SRI-Fund Sensitivity to IDOs Pre- and Post-MSD:
SRIXIDO -0.029
(-0.46)
MSDxSRIXIDO -0.097
(-0.96)
Incremental SRI Sensitivity Post-MSD:
SRIXIDO + MSDxSRIXIDO=0 -0.126*
F(1, 16510) [2.44]
Fixed Effects:
Fund Yes
Year-Quarter Yes
Year-Quarter*SRI Yes
Observations (Fund-Firm, Year-Quarter) 1,495,420
R-squared 0.051

Notes: This table presents the percentage change in mutual fund ownership following quarters with
imminent danger orders (IDOs) disclosed on the MSHA website and the concurrent release of a Form 8K
filing in the Post-Dodd-Frank period:/The sample period is from 2002-2014. IDO is a binary indicator
variable that takes the value of one if a firm receives an imminent danger order (IDO) in a given quarter.
MSD is a binary indicator that takes the value of one if the IDO is disclosed on the MSHA website and
disseminated through‘an 8K filing (i.e., after the Dodd-Frank Act). SRI is a binary indicator that takes the
value of one if a mutual fund identifies as socially responsible. We describe the data collection procedures
in Appendix B+ The mutual fund data are from Thomson Reuters’ Mutual Funds database. SRI mutual
fund data is from The’ Forum for Sustainable and Responsible Investment (USSIF) (we accessed this
dataset in/August.,2015). The regression includes mutual fund, year-quarter, and year-quarterxSRI fixed
effects. T-statistics, reported in parentheses, are based on standard errors clustered at the mutual fund
level. ***,**/ and * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed),
respectively.
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