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Abstract 
As corporate concern regarding environmental issues grows, recent studies have debated the stock 
market's role as an enforcer of environmental regulation. We examine stock market reactions to EPA 
judicial actions on a sample of publicly traded firms from 1972-91. Specifically, we find that (a) there is 
a significant decline of 0.43% in violator firm value during the week of settlement; (b) the market penalty 
is unrelated to fine size, (c) more pronounced for citations under the Clean Air Act, (d) for repeat violators, 
and (e) for more recent EPA actions. These stock market reactions appear to reinforce the intent of EPA 
enforcement efforts. 

1. Introduction 

United States corporations in the 1990s operate under the pressure of  a heightened environ- 
mental consciousness. Policy makers are debating the virtues of  conventional regulation 
versus market-based approaches, such as taxes and trading in pollution rights. In several 
states, bills linking public-fund investment decisions to environmental issues are in various 
stages of  the legislative process. Mutual funds with an environmental spin to their portfolio 
composit ion have over $1 billion under management. In response to these pressures, 
corporations are increasingly concerned with maintaining and enhancing a "green"  image. 

On the regulatory side, the Environmental Protection Agency (EPA) plays a major role 
in assuring that businesses minimize their negative impact on the environment. Through its 
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Enforcement in the 1990's project, the EPA is constantly seeking innovative mechanisms to 
strengthen enforcement. As the enforcer of the Clean Water Act (CWA, enacted 1972), the 
Clean Air Act (CAA, enacted 1970), the Comprehensive Environmental Response, Com- 
pensation, and Liability Act (CERCLA or Superfund, enacted 1980), and other environ- 
mental standards, the EPA monitors the activities of  thousands of United States firms and 
levies fines on hundreds of  these firms each year for violations of  environmental regulation. 

Several studies have examined the economic consequences of  different types of  regula- 
tion, changes in regulation and of  enforcement activity subsequent to regulation. 2 In the area 
of  environmental regulation, the paucity of studies of  enforcement effectiveness is due 
mainly to the difficulty of  obtaining micro-level data such as inspection rates, discharge 
volumes, and air or water quality. Among financial economists, an alternative approach is 
to examine the effect of  regulation directly on the stock prices of  affected firms. Applications 
of  this approach include studies of  the impact of anti-takeover legislation (Karpov and 
Malatesta 1989, 291-321), insider trading sanctions (Seyhun 1992, 149-182), and airline 
industry regulation (Beneish 1990, 416-430) among others. 

The rationale for this approach obtains primarily from the efficient markets/rational 
expectations hypothesis. Under this hypothesis, stock prices reflect all available information. 
In such efficient markets, current prices are equal to the present value of all expected future 
cash flows to the firm discounted at a rate appropriate to the riskiness of  these cash flows. 
Consequently, any new (unanticipated) information that affects expected future cash flows, 
such as increased compliance costs will result in a change in current security prices. Even if 
future cash flows are unaffected, changes in the production/investment decisions of  firms 
may affect the riskiness of  underlying assets and thereby affect prices via a change in the 
discount rate. 3 In either case, changes in current stock prices are identified by comparing 
the return (percentage change in price) around the period of information arrival with a 
" n o r m a l "  return that would be expected in the absence of  any information event. The key 
point is that if markets are efficient and information arrival can be identified, the resulting 
impact on shareholder wealth via stock price changes is immediate. Therefore, by looking 
at stock price reactions around the time of  information arrival, a measure of  its impact on 
firm value can be obtained. 4 

To elaborate this concept in our context, consider an EPA judicial action from the 
perspective of an investor in an affected, publicly traded firm. Such an action represents a 
request to the Department of  Justice to file a lawsuit on the EPA's  behalf against the offending 
firm. The action has a specific filing date when the case against the defendant is disclosed. 
This news may be totally or partially unanticipated by the investors. At this time, the details 
of  the lawsuit may clarify the extent of the firm' s future environmental liabilities to investors. 
Under efficient markets, this would result in an immediate drop in the stock price. As the 
case progresses, information leakage prior to settlement may also cause periodic changes in 

5 stock prices. Finally, on an eventual settlement date, the terms of  a negotiated agreement 

2 See Mitchell and Maloney (1989, 329-356), Magat and Viscusi (1990, 331-360), among others. 
3 It may be often difficult to separate the effects of regulation on future cash flows or on their riskiness, but 

what is of interest here is the total impact on shareholder wealth as a consequence of the regulation. 
4 Schwert (1981, 121-158) provides details regarding such applications of the efficient markets/rational 

expectations hypothesis and discusses the use of financial data in measuring the effects of regulation. 
5 Investors may be able to obtain information from other sources than just EPA announcements. To account 
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or the verdict of  the trial become publicly available. This announcement may provide 
investors with a further improved forecast of  expected future cash flows and/or their 
riskiness, causing stock prices to adjust again. Prices may actually increase (decrease) if the 
settlement is less (more) costly than expected. 6 Studying stock price reactions around 
known, reported information events such as the filing and settlement of EPA actions thus 
enables an assessment of  the impact of  the enforcement activity on the stock price and value 
of  affected firms. 

Moughalu et al. (1990, 357-370) use this efficient markets methodology to examine the 
market impact of  hazardous waste lawsuits on about 100 firms reported in the Wall Street 
Journal during the period 1977-86. These lawsuits stem from violations of  the Resource 
Conservation and Recovery Act (RCRA) and its successor, the Superfund. Our study looks 
at a larger sample of publicly traded firms culled from a comprehensive data base provided 
by the EPA. The judicial actions studied encompass enforcement under Superfund, as well 
as under Clean Air and Clean Water Acts, and span a 20-year time period from 1972-1991. 
Price reactions are investigated on both filing and settlement dates as disclosed by the EPA. 
Our main findings are that (a) the market value of  the equity for the average affected firm 
drops 0.43% during the week of  settlement; (b) the market penalty is inconsistent with respect 
to size of  relative fines; (c) it is more pronounced for citations under the Clean Air Act; (d) 
this market penalty is most pronounced for repeat violators; and (e) recent EPA actions 
appear to affect stock prices more than do early ones. These results taken as a whole suggests 
that stock markets are, at the very least, reinforcing the intent of  penalties and fines levied 
by EPA judicial actions in enforcing corporate compliance with environmental law. 

Section 2 describes our data and the judicial process. Section 3 provides an overview of  
the methodology and discusses full sample results. Hypotheses and related results are 
discussed in Sections 4 through 6. The paper concludes with a summary, policy recommen- 
dations, and directions for future inquiry. 

2. Data and Process Issues 

2.1. Data 
EPA actions can take one of two forms: administrative or judicial. Administrative actions 

are the most numerous and represent about 90% of all EPA actions. Judicial actions 
(essentially referrals to the Department of Justice (DOJ) for prosecution) comprise the 
remaining 10% of actions by the EPA over the last 10 years. Judicial actions are either civil 
or criminal and are typically used in instances where prior administrative actions have not 
resulted in adequate compliance or in cases where precedents are deemed necessary. In other 
words, these are cases where the EPA has elected to spend a disproportionate amount of  
resources on enforcement. 

Our data consist of all violations by firms that resulted in EPA judicial civil actions during 
1976-1991. During this period, the number of both administrative and judicial actions 
reported annually increased by about 250%. The EPA Accomplishment Report for fiscal 

for this "leakage," we examine a three week period centered on the EPA announcement. 
Settlement typically takes the form of a consent decree. About 81% of the concluded cases in our sample 
are settled in this manner. A minority of settlements result from a case being won or lost by the EPA. 
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year 1991 lists a total of  4044 judicial actions over the period 1972-91. Of these, 3189 
judicial actions appear on the data bases provided to us by the EPA. For each firm in the data 
base, the type of  law(s) violated, the date the action was filed, the date of  resolution, the result 
(e.g., civil damages assessed, dismissal of  charges), and the associated fine levied and/or cost 
recovery awarded are available. Firms on this list were then matched with the Center for 
Research in Security Prices (CRSP) tapes to obtain supplementary data on security prices. 
In all, a total of  730 actions on firms publicly traded on the NYSE, the AMEX, and the 
NASDAQ constitute the sample used throughout the paper. 7 

Table 1 presents some summary statistics on the data, separated on the basis of  the year 
of  violation and the type of  law violated. Of the 730 EPA filings on publicly traded firms 
over the sample period, about 86% (626/730) were resolved by the end of 1991. Citations 
under the Clean Air and Clean Water Acts constitute a majority (78%) of  all citations. On 
average, about 45 citations per year are available for analysis. Both the number of citations 
as well as actions under CERCLA (Superfund) have tended to increase in recent years. The 
last column of  table 1 provides the total fines and/or cost recovery awarded each year and 

Table 1. Characteristics of Sample Used for Analysis a 
Year CAA CWA CERCLA Other Total Collected 

Fines b 
Pre-1977 1 34 0 0 35 1,994 

1977 6 34 0 0 40 11,089 
1978 9 18 0 0 27 4,482 
1979 36 26 4 1 67 19,976 
1980 44 8 1 3 56 10,537 
1981 20 10 0 0 30 1,346 
1982 12 1 1 1 15 1,703 
1983 33 15 4 1 53 20,318 
1984 22 18 4 3 47 13,139 
1985 27 14 3 3 47 13,634 
1986 22 15 5 5 47 80,203 
1987 29 26 7 3 65 15,859 
1988 15 14 19 6 54 36,318 
1989 13 12 24 2 51 31,457 
1990 10 3 17 8 38 7,447 
1991 12 9 30 6 57 9,777 

Cases Settled 285 245 67 29 626 
Totals 311 258 119 42 730 

Proportion Settled 92% 95% 56% 69% 86% 

Average Month to 16 12 14 25 15 
Settle 
a Each cell contains the number of cases filed by the EPA by year and statute. The second figure 

II represents the mean time to settlement of the case measured in months. 
b Fines collected (in thousands) represents the total dollar penalty plus cost recovery associated 
with the cases filed during a particular year. The two figures are combined to reflect the accumu- 
lated cash flow associated with future settlements. The figure declines for the most recent years 
since many of the cases f ed during these years are yet to settle. 

7 There are more actions than fLrms in the sample due to multiple citations for the same firm under different 
environmental laws. 
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suggests considerable variation in these dollar amounts from year to year. Penalties that the 
EPA can assess in the case of civil judicial  actions are in the region of $10,000 - $ 50,000 
per day or per violation and have tended to increase in recent years. 8 

2.2. Overview of the Enforcement Process 
The period between the discovery of  a violation and the filing of a civil suit can vary 

considerably and is quite lengthy on average. Discussions with EPA and DOJ experts also 
confirm that a " typical"  violation considered for prosecution can take more than one full 
year from discovery to filing. Subsequent to discovery, the process includes the generation 
of  additional documents, review by EPA regional chiefs, referral to the EPA ' s  prosecuting 
arm, the DOJ, and the DOJ ' s  preparation and filing of  the case. Once filed, the case may 
progress to settlement immediately or remain unresolved for several years. As table l 
indicates, the average time required for cases to settle is about 15 months. During this period, 
scattered information becomes available to the market through wire releases and occasional 
publications in local or national newspapers. However, a small number of actions merit 
national attention. An extensive examination of the Wall Street Journal indicates that a very 
small proportion of EPA initiated civil actions are reported therein. 

3. Methodology and Full Sample Results 

Under the efficient market hypothesis, current stock prices will change with the disclosure 
of  unanticipated information. Events that may contain unanticipated information pertinent 
to EPA judicial  actions include the discovery of  the violation, the filing of  the judicial  action 
and eventual settlement. To estimate the effects of these enforcement events on stock prices, 
we first compute a "normal"  return that would be expected in the absence of  the information 
event. This normal or expected return is estimated using the market model (MM) technique 
over a period of 52 weeks prior to the filing of the judicial  action. 9 A more detailed 
description of  this equilibrium return generating model is provided in the Appendix.  Actual 
returns are calculated over each of  the information event periods and compared with the 
expected return generated by the model. Abnormal returns represent the differences between 
the actual return during the event period and the "normal"  return estimated around (but not 
including) the event period. These abnormal returns are then interpreted as the economic 
gain or loss associated with the new information disclosed to securities markets. To allow 
for information leakages, abnormal returns are also estimated for periods immediately 
preceding or following the event, l~ Such event-studies essentially aggregate and thereby 
concentrate the influence of similar actions on different firms at different points in calendar 
time and in this fashion are able to randomize the influence of other firm-specific confound- 

8 The EPA Accomplishments Report FY 1991 documents that, in 1991 alone, over $73.1 million in 
penalties were collected by the EPA, and 53% of all fines were collected in the preceding three years. 

9 We also generate expected and abnormal returns using a mean adjusted model (MA). As relevant, results 
from the MA approach are compared with the MM results and reported in later footnotes. 

10 The efficient market hypothesis predicts instantaneous price reactions to unanticipated information. 
However, the scattered arrival of information is empirically captured by cumulating the "abnormal" 
returns over different intervals around and subsequent to the information event of interest. 
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ing events that may affect prices. Statistical details of  this methodology appear in the 

Appendix.  
Firms that exhibit abnormal returns around the event dates of  interest are then examined 

cross-sectionally by relating the abnormal return to a range of  firm-specific variables. These 
so-called "announcement  effect" studies are useful in determining which factors, such as 
the timing of the EPA action, the type of  law violated, and the amount of  the fine, are 
perceived by investors as the most consequential to firm value.l 1 

From the 730 violations reported by the EPA for firms whose stock returns are available 
on the CRSP return files, the sample size for event analysis is further reduced based upon 
two screens. First, firms with multiple lawsuits (under different environmental laws) filed 
on the same day are treated as a single event. Second, only firms with returns available for 
60 weeks prior to the filing (settlement) dates are included in the analysis. 12 These 
constraints resulted in a final sample of 385 violations on the filing date and 319 cases on 
the settlement date. 13 

3.1. The Filing Event 
A total of  385 observations on 167 firms are available on the date of the filing of  an EPA 

judicial  action. For the full sample, when "normal"  returns are generated by the market 
model  (MM), we detect no significant stock price reaction during the week of  the filing of  
the EPA judicial  action. Furthermore, no price reaction is evident during the week prior to 
or subsequent to filing. 14 If, a priori, one expects that filing announcements are hard for 
stock markets to anticipate, then the lack of  a price reaction to filing may appear to be a 
surprise. However,  the filing of  a judicial  action comes long after discovery of the environ- 
mental violation and is the culmination of a series of  discussions and reviews at the EPA and 
the DOJ. Market  reactions may have occurred at the time of  discovery or subsequent to it, 
but such dates are not available on the EPA data base. Often, judicial  actions are initiated 
after prior administrative actions have failed. Therefore, we interpret the lack of  a price 
reaction around filing not as unresponsiveness of  stock markets to new information, but as 
evidence that the filing event conveys no additional news to the market, over and above that, 
if  any, which had already been incorporated into prices by that time. 

3.2. The Settlement Event 
At settlement, a total of  319 observations are available for analysis. 15 Event analysis 

during settlement week, under both the MM and M A  models o f "  normal" returns, indicates 
a statistically significant drop of  0.43% in the market value of equity for the average cited 

11 Sefcik and Thompson (1986, 316-334) provide a detailed discussion of how the impact of firm specific 
variables on abnormal returns can be determined cross-sectionally. 

12 For the MM model, an additional constraint was imposed requiring that, for every firm included in the 
sample, estimates of the slope parameters in the estimation period market model regressions be 
statistically significant at the 95% level. This certifies that the MM process is a valid method of 
generating abnormal returns for all firms used for subsequent analysis. 

13 The discrepancy between the number of filing date and settlement date observations results from cases 
still in the litigation process at the end of 1991. 

14 With the MA model, we observe a delayed price reaction of -0.28% in the week subsequent to filing week. 
15 The discrepancy between the number of filing date and settlement date observations results from cases 

still in litigation at the end of 1991. 
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Figure 1. Histogram of Firm-Specific Abnormal Returns Generated 
During Settlement Week for 319 Judicial Actions 

firm. The distribution of  these MM derived abnormal returns is shown in figure 1. The 
histogram illustrates an approximately equal number of positive and negative abnormal 
returns. The magnitude of  the negative abnormal returns is consistent with the statistically 
significant average drop in the market  value of equity alluded to earlier. The histogram also 
shows the incidence of  roughly equal numbers of  positive and negative extreme abnormal 
return observations, suggesting that the impact of  these observations should cancel over the 
full sample. 

In specific subsamples, the concentration of  extreme observations may distort the results. 
To examine this effect, we conducted a detailed outlier analysis for the full settlement date 
sample and each subsample. For example, elimination of all observations with an abnormal 
return greater than 8% or less than -8% during settlement week reduces the overall settlement 
date sample b~ 25 observations, or 7.8%. Overall, results are robust to the deletion of  extreme 
observations. 6 Results of  this analysis appear in the following sections and in the accom- 
panying footnotes. 

The entire drop in value is concentrated in this week and translates into $14.3 million for 
the average firm in our sample.17 Moreover,  this average drop in value is substantially higher 
than the average dollar amount of  fines and cost recovery awarded against sample firms, with 
the latter being about $2.3 million for the average cited firm. These results suggest that, in 

16 We wish to thank an anonymous referee for suggesting this extension of our analysis. Detailed results of 
outlier analysis are available from the authors upon request. Omission of observations with abnormal 
returns beyond 8% increases the mean drop to -0.53% for the full settlement date sample. 

17 Settlement week abnormal returns, are multiplied by the market value of the corresponding firm to arrive 
at a measure of the dollar decline in market value. 
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lowering the stock price, the stock market is considering not just the immediate costs of 
settlement but also the impact of the settlement on both future cash flows and their riskiness. 
Further, since this significant decline is averaged over firms with settlement weeks at 
different points in calendar time, it is unlikely to be clouded by other confounding events 
affecting sample firms. We interpret this significant drop in security prices at settlement as 
consistent with the hypothesis that the stock market complements EPA enforcement in taking 
non-compliers to task. In other words, even after a lengthy process of negotiation, some of 
it in the public eye, the information released during the formal settlement week is important 
to the market and there is a very real decline in firm value in response to environmental law 
violations. This interpretation is underscored by the analysis of the minority of cases that 
actually proceed to trial and are lost by the EPA. For this group of 69 observations, reactions 
to settlement disclosure is not significant. 

3.3. Comparisons with Related Work 
As mentioned earlier, in their event-analysis of hazardous waste lawsuits between 

1977-1986, Muoghalu et al. (1990) use an alternative date, that of publication in the Wall 
Street Journal of pertinent news. In that study, consent decree announcements appear as 
filing date announcements, when in fact they are announcements of settlement. By focusing 
on the date of Wall Street Journal publication, which pools the filing date and settlement 
dates together, they find statistically significant price declines of- 1.2% on that date, a decline 
that is larger than for our sample. We conducted a parallel analysis, first searching the Wall 
Street Journal for news reports that (a) coincided with either filing or settlement dates of 
EPA actions reported in our sample, or (b) represented significant announcements of 
non-sample actions against sample firms. This search provided 70 announcements of EPA 
actions, 32 reported as filing date and 38 as settlement date. For a subset of this group that 
corresponded to actions in our sample, the Wall Street Journal date of publication lagged 
the EPA reported date by as much as one week. Event analysis of weekly returns around 
these announcements yielded no statistically significant results for the entire sample of 70 
or for those reports specifically tied to filing or settlement events. Taken together, the lack 
of a price reaction and the lagged reporting by the Wall Street Journal suggest that the filing 
dates and settlement dates of EPA actions in our sample better reflect actual disclosure of 
news than publication dates in the Wall Street Journal. 

4. Fine Structure 

We next turn to the market price response to the magnitude of civil penalties levied by the 
EPA. Typical fines for environmental law violations are up to $10,000 per day or per 
violation with higher ranges for repeat violators. For all settled cases on the EPA data base, 
the mean values for fine and cost recovery are $162,910 and $892,578 respectively. For our 
settlement sample of 319 violator firms, the mean fine is $351,443 and the mean cost recovery 
awarded is $1,952,253. Since our sample is restricted to firms whose common stock trades 
on national exchanges, the latter figures are substantially higher. Indeed, 51% of all dollar 
fines and 38% of all cost recovery awards in the entire EPA sample are reflected in our refined 
sample. 18 

The reported fine levied or cost recovery awarded will almost always understate the true 
costs to the firm at the time of settlement, since changes in production facilities or loss of 
reputational capital are also likely to be reflected in stock prices. Moreover, it is reasonable 
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to expect that the impact of  the fine levied will vary with the size of the firm.I9 Accordingly,  
we define the "relat ive" fine as the total dollar cost recovery plus the fine awarded as a 
proportion of the market value of  the firm. Nevertheless, the magnitude of  the relative fine 
should reflect the severity of  the environmental violation and investors should perceive it to 
be posit ively correlated to the f i rm's  total costs of  compliance. Thus, when the sample is 
stratified by the size of  the relative f i ne ,  a price reaction around settlement would imply 
either that the fine (and therefore the true cost) is not fully anticipated by investors. 

We  divide the sample into a "no  fine" group and four others based upon the size of  the 
relative fine as defined above. Event study results around settlement week based on this 
stratification appear in table 2 (Panel B). As the table indicates, the average market price 
reaction is strongest for the highest relative fine group, -0.69% during settlement week. 
However,  we also obtain a significant price drop of-0 .67% for the lowest relative fine group. 
When we examine cumulative price reaction for settlement week and the week prior to 
settlement, we find the strongest reaction, -1.21%, in the second lowest fine group. But this 
result does not remain significant when the 8% outlier screen is applied. Interestingly, the 
high fine subsample cumulative mean for weeks 0 and -1 becomes significant when outliers 
are removed with a mean drop in value of-1 .49% for remaining observations. In summary, 
while high relative fines appear material to investors, there is no consistent relationship 
between relative fine and price reaction. 2~ 

Table 2. Market Model (MM) weekly abnormal returns and cumulative abnormal returns 
for the sample separated by the magnitude of the fine and cost recovery awarded rela- 
tive to the size of the violator firm. Reported results are for weekly periods relative to 
event week, Week(0), for both filing and settlement. For comparison, full sample results 
are also reported. All abnormal returns are in percentages. 
Sample N Week(-1 ) Week(0) Week(+1 ) Week(-1,0) 

Panel A: Filing week 
No fines 146 0.454 -0.481 0.281 -0.679 
Low 60 -0.075 -0.481 -0.398 -0.017 
Medium 60 -0.105 -0.113 0.379 -0.188 
Medium High 60 1.318** 0.413 0.478 0.308 
High 59 -0.607 0.108 -0.321 1.426 
Full Sample 385 0.260 -0.130 0.129 0.130 

Panel B: Settlement Week 
No fines 78 -0.175 -0.242 0.373 -0.417 
Low 60 -0.523 -0.665** -0.103 -0.142 
Medium 60 -0.595* -0.620 0.246 -1.214* 
Medium High 60 0.308 0.029 0.693* 0.337 
Hi.qh 61 0.093 -0.691 * -0.576 -0.598 
Full Sample 319 0.020 -0.428** 0.138 -0.410"* 
* represents results that are statistically significant at the 95% confidence level. 
** represents results that are statistically significant at the 99% confidence level. 

18 We do recognize that fines may provide different incentives for smaller firms that are either not traded on 
the major stock exchanges or are privately held. We are unable to extend our analysis to those firms. 

19 We thank an anonymous referee for this valuable suggestion. 
20 It is also worth noting that the preponderance of observations in excess of 8% (18 of 25) are concentrated 

in the high fine group and the no fine group. 
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5. Subsample Analysis 

5.1. Type of Law Violated 
A priori, it is also not clear that the stock price reaction should be the same across the type 

of law violated. Differences in stock price reaction are directly attributable to differences in 
investor ability to anticipate accurately the true cost of violation across laws. For instance, 
the total costs incurred by a firm under a violation of the Toxic Substances Control Act 
(TSCA) may be much harder for investors to evaluate than a violation of the Clean Water 
Act. Accordingly, we stratify the sample according to the three major laws for which EPA 
actions are available (CAA, CWA, and CERCLA). Referring to table 3 (Panel A), there is 
no stock price reaction associated with any particular law during the week the EPA judicial 
action is filed. However, market price reactions during settlement week are also reported in 
table 3 (Panel B) and vary with the type of law violated. The stock market appears to extract 
a severe penalty for violations under the Clean Air Act, with a statistically significant drop 
of -1.01% in value during the week of settlement. 21 Investor sensitivity to changes in the 
firm's operating cost structure, either directly or indirectly, due to the revelation of costs of 
abatement appear to be responsible for this reaction. As Maloney and Brady (1988, 203-226) 
point out, the CAA provides firms with an incentive to delay the retirement of older capital 
equipment, because of "grandfather" clauses built into the legislation. They find that 
retirement rates have become slower and emission rates higher in locations where incentives 
to delay capital retirement are stronger. Delay in retiring older equipment imposes larger 
future costs on the firm, increases investor perceptions of operating risks, and consequently 
causes security prices to be bid down. 

Table 3. Market Model (MM) weekly abnormal returns and cumulative abnormal returns 
for the sample separated by type of law violated. Reported results are for weekly periods 
relative to event week, Week(0) for both filing and settlement. For comparison, full sam- 
ple results are also presented. All abnormal returns are in percentages. 
Sample N Week(-1 ) Week(0) Week(+1 ) Week(-1,0) 

Panel A: Filing week 
CERCLA 56 -0.476 0.266 -0.548 -0.210 
~AA 165 0.180 -0.306 0.562 -0.126 

CWA 140 0.390 0.007 -0.008 0.398 
! 

Full Sample 385 0.260 -0.130 0.129 0.130 
Panel B: Settlement Week 

i CERCLA 32 -0.543 -0.421 0.746 -0.964 
CAA 138 0.332 -1.010"* 0.184 -0.668* 
CWA 133 -0.182 0.183,, 0.229 0.000 

I Full Sample 319 0.020 -0.428 0.138 -0.410"* 
* represents results that are statistically significant at the 95% confidence level. 
** represents results that are statistically significant at the 99% confidence level. 

21 Omission of outliers with abnormal returns beyond 8% reduces the price drop to -0.87%, still significant. 
The MA model also generates a statistically significant drop of -1.01% for the full CAA settlement date 
sample. 
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In contrast, no significant market reactions to CERCLA and CWA violations at settlement 
are evident. 22 Magat and Viscusi (1990, 331-360) study the effectiveness of  the EPA's  
industrial effluent standards. For the pulp and paper industry, they show that EPA monitor- 
ing of water pollution compliance is effective and that EPA enforcement actions appear to 
affect both pollution levels and rates of  compliance. Their results support the notion that 
investors are better able to factor CWA-related information into their estimates of  the value 
of  the firm prior to actual settlement. For CERCLA, we are surprised at the lack of  market 
reaction at either filing or settlement dates. This may result from the small number of  
CERCLA cases in our sample. 

5.2. Industry Groups 
Firms in certain industry groups such as paper, chemicals, and metals are more likely to 

be impacted substantially by environmental regulation and enforcement, with a significant 
amount of  resources being diverted towards meeting abatement requirements. To study this 
issue, we separated the data base by the type of  industry that firms belonged to, regardless 
of  the taw they violated. There were a sufficient number of observations for a meaningful 
analysis of five industries: petrochemical, paper, chemical, metals, and transportation. The 
results of  this analysis are reported in table 4. 

For the paper industry, we find a significant positive market price reaction of  1.27% on 
the filing date (Panel A). However, this reaction during the filing week for the paper industry 
is followed immediately by a statistically significant negative reaction of-1.18% in the week 

Table 4. Market Model (MM) weekly abnormal returns and cumulative abnormal returns 
for the sample separated by the industry groups for violator firms. Reported results are 
for weekly periods relative to event week, Week(0), for both filing and settlement. For 
comparison, full sample results are also reported. All abnormal returns are in percent- 
ages. 
Sample N Week(-1) Week(0) Week(+1) Week(-1,0) 

Panel A: Filing week 
Petrochemical 55 -0.603 -0.184 1.185"* -0.787 
Paper 37 0.299 1.266** -1.175" 1.564** 
Chemical 78 0.445 -0.323 -0.286 0.121 
Metals 37 1.435 -1.250 1.817 0.185 
Transportation 36 -0.463 0.746 -0.786 0.283 
Full Sample 385 0.260 -0.130 0.129 0.130 

Panel B: Settlement Week 
Petrochemical 41 1.035 0.148 -0.736 1.182 
Paper 38 -0.001 -1.212"* -1.295" -1.214" 
Chemical 70 -0.577 0.094 0.107 -0.483 
Metals 26 0.244 -0.788 0.606 -0.544 
Transportation 29 -0.742 -0.977* 1.202 -1.719 
Full Sample 319 0.020 -0.428** 0.138 -0.410"* 
* represents results that are statistically significant at the 95% confidence level. 
** represents results that are statistically significant at the 99% confidence level. 

22 Abnormal returns for the CWA sample are significant during the week prior to settlement when outliers in 
excess of 8% are removed. An average decline of -0.44% results. 
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subsequent to filing. No other industry group exhibits a similar reaction during filing week.23 
During the settlement week, there is a further downward revision of -1.21% (table 4, Panel 
B) in market value which persists into the subsequent week. 24 The transportation industry 
group also exhibits a significant decline in value during settlement week, -0.98%. 25 

5.3 .  S i n g l e  v e r s u s  R e p e a t  V i o l a t o r s  

Since the EPA has the mandate to levy higher fines on repeat violators, it is likely that 
firms with multiple violations will be facing greater total costs of compliance than those 
assessed to firms with a single violation. To examine this hypothesis, we divided the sample 
on the basis of single versus multiple violators. There is no market reaction at the time of 
filing of the EPA action for either group. 26 During settlement week, stock prices for repeat 

�9 . 27 violators experience an abnormal return of-0.57%. 

6 .  T i m e  T r e n d s  

Investors may extrapolate from the information regarding the fines and costs of abatement 
that are revealed during the legal process. Lost sales associated with negative publicity, less 
favored relationships with environmentally conscious suppliers, increased scrutiny from 
future regulators are all variables that reduce the desirability of a particular stock to investors. 
Therefore, observed stock market price declines may reflect more than the costs of penalties 
and fines levied upon the affected firms. In this more environmentally conscious era, it is 
conceivable that enforcement actions taken in recent years are evaluated more seriously by 
the marketplace. 

To address this issue, we separated our sample into five non-overlapping three-year 
subperiods from 1977 to 1991 based on the time of settlement. As reported in table 5, during 
the late 1970s and early 1980s, the stock market did not react significantly to settlement 
news. In the mid 1980s, stock prices of affected firms increased by 0.91%. However, this 
result is no longer significant after removal of extreme values (in excess of 8%). 28 For the 
rest of the 1980s and into the 1990s, stocks of violator firms suffered price declines of over 

23 We observe significant negative adjustments at filing date for the petrochemical industry (-1.02%) and for 
metals (-2.43%) using the MA model. For the transportation industry, this model indicates a delayed 
reaction of -1.93% in the week subsequent to filing. 

24 This result is robust to omission of outliers, resulting in an average decline of -1.11% during settlement 
week and -1.41% in the following week. 

25 This result is robust to omission of outliers, resulting in an average decline of -0.87% during settlement 
week. 

26 The mean abnormal return derived by the alternative MA technique is -0.58% for the sample of 300 suits 
filed against repeat violators. This drop in value during the filing week is significant at the 95% level and 
is consistent with the explanation that the announcement of a filing is of greater consequence for a firm 
which has multiple violations. 

27 This decline in value remains significant when outliers are removed. The resulting average abnormal 
return is -0.53%. The MA derived mean abnormal return for the 285 settled cases involving repeat 
violators was -0.57% as well and statistically significant at the 95% level. 

28 Of the 52 cases that settled during this period, only three were in excess of 8%. Outlier screens had no 
material effect on results for 1977-79 and 1980-82 but actually strengthened the results for 1986-88 to 
become significant at the 99% level. The mean abnormal return for the 1989-91 sample retained a 
significance at the 99% level even after outliers were removed. 
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Table 5. Market Model (MM) weekly abnormal returns and cumulative abnormal returns 
for the sample separated by calendar period of violation. Three-year windows from 1977 
through 1991 are reported. Reported results are for weekly periods relative to event 
week, Week(0), for both filing and settlement. For comparison, full sample results are 
also reported. All abnormal returns are in percentages. 
Sample N Week(-1 ) Week(0) Week(+1 ) Week(-1,0) 

Panel A: Filing week 
1977-79 73 -0.296 0.261 0.079 -0.035 
1980-82 57 0.158 -0.697 1.199 -0.539 
1983-85 78 0.568 -0.096 0.045 0.472 
1986-88 88 0.862* -0.195 0.084 0.667 
1989-91 70 -0.022 -0.009 -0.462 -0.031 
Full Sample 385 0.260 -0.130 0.129 0.130 

Panel B: Settlement Week 
1977-79 52 -0.686* -0.202 -0.324 -0.888** 
1980-82 73 0.224 -0.384 0.140 -0.160 
1983-85 52 -0.115 0.913* 0.328 0.798 
1986-88 72 0.121 -1.013** 0.288 -0.892 
1989-91 59 0.365 -1.321"* 0.187 -0.956* 
Full Sample 319 0.020 -0.428** 0.138 -0.410"* 
* represents results that are statistically significant at the 95% confidence level. 
** represents results that are statistically significant at the 99% confidence level. 

1% (-1.01% for the 1986-88 subperiod and -1.32% for the 1989-91 subperiod) evidencing 
a strong negative market reaction in the most recent six years of our sample. 29 

These results are interesting since, a priori, one would expect the occurrence of severe 
violations to be random across time. The apparant strengthening of the negative price 
reaction in the most recent two subperiods does suggest a time trend and is at least partly 
attributable to the increased monitoring and enforecement role of the EPA and to heightened 
public awareness of violations. This in turn translates into increased diligence by the 
investing community. Furthermore, learning effects about the state of the environment may 
also cause harsher penalties to be levied in more recent times. 

As another test of the time trend in market revaluation, we estimated an announcement 
effect regression as follows: 

A B R E T  i = a + ~I(TIME)i  + ~2(FINE)i , 

where A B R E T i  = Abnormal return during settlement week for firm i; 

(TIME)i  = 1, if event if settlement in 1977-79; 

2, if event if settlement in 1980-82; 
3, if event if settlement in 1983-85; 
4, if event if settlement in 1986-88; 
5, if event if settlement in 1989-91. 

29 While we can not document a significant difference between mean abnormal returns for the 1986-88 and 
1989-91 samples (t= 0.51), there is a highly significant difference between the pre-1985 and post-1985 
samples (t=3.01). We also divided the filing date sample by year and found no significant results for any 
three year sub-period. 
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(FINE)i = total of cost recovery and fines as a proportion of the market value of the 
f i rm.  

Results from this regression show that the coefficient {31 associated with the time variable 
(TIME)i is negative (-0.0030) and statistically significant (t=-2.17). The coefficient on the 

FINE variable is not statistically significant, suggesting that over and above fines levied, 
recent EPA actions elicit a substantially stronger market penalty than earlier ones. Further- 
more, these regression results are robust to the removal of outliers. 3~ 

7. Conclusions 

As public concern with, and awareness of, environmental issues grows and as the number 
and average size of EPA actions increases, the impact of EPA actions on individual firms 
are likely to be increasingly profound. Regular reporting of EPA actions is typically limited 
to specialized journals and bulletins. These sources usually discuss the extent of the 
penalties, the estimated costs of compliance, and other legal elements of the cases. While 
such fines and the associated costs of compliance are material, there is rarely any mention 
of another relevant cost of such actions: the potential decline in the market value of the 
common shares of the target company. 

In a market economy, the most effective method for punishing a firm's management for 
environmental transgressions is to penalize the owners of the firm. The firm's owners are its 
stockholders. If these stockholders perceive an EPA action brought against their firm as a 
costly event due to the required payment of fines, the costs of compliance, large future 
financial liability, or lost sales, then their shares of stock will fall in value. Even if these 
future cash flows are expected to remain relatively unaffected, investors may view EPA 
actions as making the firm's earnings riskier than previously expected. This increase in 
perceived risk will also drive the price of the firm's securities down. 

Our analysis investigates the impact of EPA judicial actions on the value of firms cited 
for environmental law violations. Using a unique sample of filing and settlement dates of 
actions on 730 firms cited by the EPA we find that, while the event of the filing of the citation 
appears to be anticipated by investors, at the time of settlement there is a small, statistically 
significant drop in the market value of equity of the average cited firm. This drop of 0.43% 
during the week of settlement implies a loss in value of about $14.3 million dollars for the 
average cited firm and is substantially larger than the average dollar fine and cost recovery 
charged to the firm at settlement. This stock price decline is stronger for firms hit with the 
highest relative fines but there is no consistent relationship between relative fine and price 
decline. The drop in stock price is over twice as much for firms cited for violations of the 
Clean Air Act (about 1% over the week of settlement) and is about 1.2% for firms in the 
paper industry. The magnitude of the stock price decline also increases in more recent 
periods. Cited cases that are settled in 1989-91 experience a statistically significant drop in 
market value of about 1.32% as against an insignificant drop a decade earlier. This represents 
an aggregate loss in value of $42.9 million for the average cited firm. We interpret these 
results as indicating that investors do factor costs of environmental law on affected firms 

30 After removing outliers, the coefficent on the TIME variable remains at -0.0030 while the t-statistic grows 
to -2.41. The coefficient on FINE remains nonsignificant. 
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into their decisions and that the penalties they levy have become harsher over time. In other 
words, the stock market, at the very least, reinforces the intent of  penalties and fines by 
providing incentives for corporate compliance. 

While we are comfortable with this view of  the observed stock market reaction as 
complementing enforcement activity, a more activist view of stock markets appears possible. 
Simply put, our results suggest that stock markets are reacting to, and extrapolating from, 
cost information at settlement and are becoming more sensitive to this information. It seems 
likely that better information, /f available, would elicit a stronger market reaction when 
released to the public. 31 Affected firms have little incentive to voluntarily disclose the true 
nature of  their environmental liabilities in financial terms. 32 The quality of information 
disclosure by the EPA also appears to have some potential for improvement. In our study, 
we found relatively few instances in the Wall Street Journal where EPA actions are reported, 
although our sample consists entirely of publicly traded firms whose non-compliance with 
environmental law ought to be well publicized. Even when reported, the publication date in 
the Wall Street Journal often lags EPA filing and settlement dates by several days and the 
news itself provides only a limited discussion of the EPA action's impact on the operating 
costs of  the affected firm. Future compliance would undoubtedly be more effective if the 
magnitude of  legal as well as market penalties are well publicized whenever possible. 

Appendix. Estimation Methods for Firm-Specific Events 

Firm-specific events occur at different points in calendar time for different firms. Some of  
these firm specific events are periodic (e.g., announcement of  quarterly earnings per share), 
while others are randomly disclosed (e.g., announcement of  a merger or announcement of  
an EPA lawsuit). However in event studies, the focus is on the price change around the event. 
Responses to events can be aggregated in "event-time," for instance, a window of 10 days 
around each event. Event-time returns for an aggregate of affected firms are then compared 
to some measure of "normal" returns. 

Two benchmarks for measuring "normal" returns are used in the paper: (a) mean adjusted 
returns (b) market-adjusted returns. Brown and Warner (1980, 1985) examine the theoretical 
implications for using one form of return measurement over another. They also provide 
considerable empirical evidence allowing comparison of various estimation techniques. For 
any equilibrium model, parameters are estimated over some period of time (the estimation 
period) which is well before (or after) the event announcement. The estimation procedure 
for market model adjusted returns is described below. Other procedures are similar and 
available in Brown and Warner (1980). 

A.1. Market Model Adjusted Returns (MM model) 
Let Rjt and Rmt denote the rate of return on common stock for f i rmj  and an appropriate 

market index m at time t. For exposition, assume an estimation period of  t = 1 . . . . .  TB and 

31 Alternatively, if more complete information is unavailable, rational investors may set prices in a manner 
that suggests overreaction to bad news. See Brown, Van Harlow, and Tinic (1988, 355-386) for details. 

32 The quality of corporate disclosure through financial statements, particularly in the context of contingent 
liabilities, is being reviewed by the Financial Accounting Standards Board. 
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an event period of  TB+I, TE. Thus for each f i rmj  = 1 . . . . .  N, market model parameters aj 
and [3j are estimated over the estimation period as 

Rjt=o~j+~jgmt+gt, / = 1  . . . . .  TB. (1) 

Abnormal returns over the event period are then estimated for each f i rmj  as 

aRjt = Rj, - (o~j + ~jRmt), t = TB + 1 . . . . .  TE. (2) 

Standardized abnormal returns for each f i rmj  for each day in the event period are as 

St(ARt) = s 2 •  ['l~ [1 + ( 1 / T ) + ( R m t - R m )  2 (3) 

(R~-Rm) 21 

2 sj is the estimated residual variance corrected for market movements in recognition of  the 

fact that variances may change between the estimation and event periods. 
For each firm j, a standardized abnormal return is calculated as SARjt = ARjt/St(ARj). 
These are then averaged over all firms in the samplej  = 1 . . . . .  N as 

ASARt =-~- • Z SARjt, j = l  . . . . .  N. (4) 

An appropriate statistic to test whether the average abnormal return for any event day is 
significantly different from zero is 

ASAR t 
zt - (5) r  

In some instances, the effect of  the event may persist over a longer period than 1 day. To test 
for cumulative price responses over any time interval TA to TB in the event period, cumulative 
standardized abnormal returns (CAR) for each f i rmj  are computed as 

CARj = Z SARjk • 1 k = TB . . . .  TA. 
"](TB - TA + 1) ' (6) 

The statistic to test for the significance of  the CAR for time interval TA to TB is then 

1 
ACARj = - ~  • E CARj, j = 1 . . . . .  N. (7) 

A.2. Mean Adjusted Returns Model (MA model). 
Under the mean adjusted returns model, event period abnormal returns are defined as 

ARjt = Rjt - R, where R represents the mean return to firm j in the estimation period. Test 
statistics for measuring abnormal performance and cumulative abnormal performance are 
analogous to the previous model. See Brown and Warner (1980) for details. 



THE ROLE OF MARKET FORCES IN EPA ENFORCEMENT ACTIVITY 181 

References 

Beneish, Messod D. 1990. "Effect of Regulatory Changes in the Airline Industry on Shareholder 
Wealth." Journal of Law and Economics 34 (no. 1, part 1): 416-430. 

Brown, Keith C., W. V. Harlow, and Seha M. Tinic. 1988. "Risk Aversion, Uncertain Information, 
and Market Efficiency." Journal of Financial Economics 22: 355-386. 

Brown, S. J., and J. B. Warner. 1980. "Measuring Security Price Performance." Journal of Financial 
Economics 8: 205-258. 

Brown, S. J., and J. B. Warner. 1985. " Using Daily Stock Returns: The Case of Event Studies." 
Journal of Financial Economics 4:3-31. 

Magat, Wesley A., and W. Kip Viscusi. 1990. "Effectiveness of EPA's Regulatory Enforcement: The 
Case of Industrial Effluent Standards." Journal of Law and Economics 33:331-360. 

Maloney, M. T., and L. Gordon Brady. 1980. "Capital Turnover and Marketable Pollution Rights." 
Journal of Law and Economics 31 : 203-226. 

Mitchell, M. L., and M. T. Maloney. 1989. "Crisis in the Cockpit? The Role of Market Forces in 
Promoting Air Travel Safety." Journal of Law and Economics 32: 329-356. 

Muoghalu, M. I., H. David Robinson, and John L. Glascock. 1990. "Hazardous Waste Lawsuits, 
Stockholder Returns and Deterrence." Southern Economic Journal 57: 357-370. 

Schwert, G. William. 1981. "Using Financial Data to Measure the Effects of Regulation." Journal of 
Law and Economics 24:121-158. 

Sefcik, S. E., and R. Thompson. 1986. "An Approach to Statistical Inference in Cross-Sectional Models 
with Security Abnormal Returns as the Dependent Variable." Journal of Accounting Research 24: 
316-334. 


