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1 Introduction

"The econemic literature on enforcement aims to determine the optimal combination of
fines, prison terms, and detection resources in order to control activities ihat penerate an
externality. Tt is well recognized that these cnforcement tools are not equivalent in lerms
of their cost to society. Fines are costloss transfers between parties, while prizon terms and
detection resources impose an external cost. In view of this, Becker (1968) argucd that
enforcoment costs could be minimized by raising fines as high as possible, and lowering
detection resourses proportionately, while still maintaining the same level of deterrence.’

The optimal fine is premumably equal to the oflender’s wealth.

Becker’s classic theory itnplics substitutability between fines and resources, which is
limited by the offender’s ability to pay. He suggests that fines should be sel equal to the
offender’s wealth and thai detection resources should be allocated to achicve the desired
level of deterrence. This raises two important questions. First, what is the “desired” level
of deterrence, and second, why are fines cqual to the offender’s wealth rarely observed in
practice? Subsequent rescarch has identified conditions under which maximal fines are
not optimal. In addition, alternative theories suggest that the optimal magnitude of the

fine should reflect the harm iimposed on the vietim or the gain to the offender.

The primary objeetive of this paper is to provide insight into the .5, Environmental
Protection Agency’s (EPA’s) enforcement policy. 1 employ new data on administrative
fines assessed by the EPA in 1995 and EPA regional spending on compliance monitoring
and enforcement, to empirically test and measure the trade-off between fines and detection
resources.? In addition to characterizing the EPA’s use of fines and resources, I cxamine
the relevance of alternative penalty models in determining fincs assessed hy the EIPA.
Specifically, I eonsider models based on the harm to the victim, the gain to the offender,

and the offender’s ability to pay.

The difference between harm- and gain-based penalties is rooted in the deterrence

objective. Deterrence theory assumes that illegal acts arc discouraged by the threat of

"This eonclusion assumes risk-neutral agents.
“Detection resources are defined in terms of monetary spending on compliance moni-
toring and cnforcement.



punishment. However, Posner (1976) points out that the purpose of deterrence may be
either “conditional” or “unconditional.” “Conditional” detorrence aims to prevent only
those activities in which the cost (harm) to the victim exceeds the gain to the offender. In
this case, complete deterrence is not desired. A harm-based penalty achieves conditional
deterrence by setting the fine equal to the marginal damages imposed by the activity at
the optimal level.® The penalty is said to “fit the crime” because it reflects the (marginal)
harm imposed by the violation. Individuals engage in the activity if and only if the gain

from the illegal act excceds the harmn to the victim.

Alternatively, the law may wish to prohibit some cxternality creating activities entirely.
“Unconditional” deterrence aims ta prevent all violations, even those for which the gain
exceeds the harm. A gain-based penalty achievex uuconditional deterrence by fining the
violator his expected gain, thus eliminating any benefit from the act. One potential danger
with gain-based penalties is that they may lead to over-enforcement. Individuals for whaom
the gain from the illegal act exceeds the harm to the victim are completely deterred, As
a result, an activity that is socially desirable up to & point may no longer take place.
Cohen (1992, 10) provides an example: “In the case of cil spills, we do not want to raise
the ‘price’ of cousing an oil spill so high that we deter firtus from engaging in the socially

beneficial practice of oil transportation.”

While the theoretical debate ensues over whether fines should reflect the harm or
the gain, there is only weak evidence that fines arc harm- or gain-based. Cohen (1992)
finds that fines for environmental crimes are significantly and positively related to harm,
while Waldfogel (1995) finds no such relationship between harm and fines levied for fraud
offenses.* With respcct to gain-based penalties, the General Accounting Office {1991, p.1)
reports that in nearly two out of three penalty cases concluded in fiscal year 1990 there

was no evidence that an economic benefit component had been calculated or assessed.

Conversely, the empirical literature presents strong evidence that fines are related to

ability to pay or firm size. Several studies report that fines for frand offonses by individuals

*The aptimal level of an activity which imposes an external cost ia the level at which
the marginal social damage from the activity cquals the marginal private benefit.

“Instead, Waldfogel (1995) reports that prison terms are strongly and positively related
to harm variables.



depend strongly and positively on the offender’s preconviction income {see Lott, 1992;
Weisburd, et al.,, 1991; Waldfogel, 1995).5 Furthermore, Cohen (1992) finds that fines
for onvironmental erimes are higher for large firms with more than 500 employees or over
$50 million in sales. He notcs that courts often do not impose penalties on firms that
are bankrupt or that have insufficient assets to pay the fine. Note thai, this study lacks
& continuous measure of the violator’s financial condition and therefore is only able to

distinguish between large and small firms.

Evidence that fines are increasing in the violator's ability to pay or is troublesome for
two reasons. First, this finding may support the ofton criticizod “deep pockets theory,”
which posits that firms that ¢an afford to pay hipher fines are fined more for the same
violation, In Cohen's (1992) study, large firms incur higher fines, while smell firms incur
lower fincs that are supplemented with imprisonment. Moreover, Cohen (1992) finds
that the convietion rate for individuals in cases involving large firms was only 9 percent,
comparcd to 25 percent for small firms., Cohen's (1992) results are consislent with the
theory that prison terms are proseribed when the aptimal fine exceeds the offender’s ability
to pay (Segerson and Tictenberg, 1992). While this theary applies to criminal actions,
which are punishable by imprisonment, it does not apply to administrative actions, which

are net pupishable by imprisonment,

Unlike previous studies of environmental crimes (Cohen, 1992) or fraud offenses (Lott,
1992; Waldfogel, 1995), this study uses data on administrative enforcemeoent sctions.® ‘This
eliminates the use of imprisonment as a possible enforcement mechanism amd allows mie

to determine if, controlling for other factors, fines are higher for large frms,

Moreaver, fines based on ability to pay or firm size is troublesome for reasons identified
by Lear and Maxwell (1997). The authors show that limiting fines (o affordable levels can
result inefficient regulatory spending on monitoring and enforcement. When financial
constraints Hmit fines to low levels, the regulator’s best resource allocation ICBPONSC Ay

fail to achieve a socially beneficial level of compliance. Constraints on the magnitude of the

*It is intercsting ta note that both Lot (1992) and Waldfogel (1995) find that income
is negatively related to the length of the prison sentence.

“See Chapter 1 of this dissertation for a discussion of the difference between adiminis-
trative, civil and criminal penalties.



fine may elicit incfficient spending on enforcement. Under these circumstances, regulation
makes society worse off. This may indicate that fines should not be limited by the firm'’s

ability to pay.

In addition to economic theory and empirical evidence, it is important to consider ex-
isting EPA penalty policies. The Policy on Civil Penalties (EPA, 1084s) establishes three
goals: (1) deterrence; (2) fair and equitable treatment of the regulated community; and
(3) swift resolution of environmental problems. This policy outlines a general process for
assessing penalties. The first step invalves calculating a preliminary deterrence amount
which includes both an economic benefit component. and a gravity component. Tha eco-
nomic benefit component should reflect the benefits from delayed or avoided costs and any
competitive advantage that results from non-compliance. The gravity componeni. should
teke into consideration actual or possible harm inferred by the amount of the pollutant,
the toxicity of the pollutant, the sensitivity of the surrounding cnvironment, the dura-
tion of the violation, and the size of the vialator. The preliminary deterrence figure is
then adjusted for the degree of willfulness and/or negligence, the degree of cooperation
or noncooperation, history of non-compliance, ability to pay, and other unique factors.
Finally, the initial penalty target is reassessed periedically during negotiations to reflect
any new information. The policy should also provide for alternative payment schedules

and pre-settlement corrective action.

The EPA has developed computer models known as BEN and ABEL to assist in com-
puting the economic benefit and the firm’s Ability to pay, respectivaly. In addition to these
penalty guidelines, most cnvironmental statutes specify penalty maximums. Appendix A
gives a brief description of the major ¢nvironmental statutes and their specified penaity
maximums. While these policies provide general guidelines for setting penalties, final

assessment Is left to the discretion of states, regions, and civil and administrative courts,

This paper examines fines assessed administratively by the EPA to determine the
significance of alternative penalty theories. I émploy enforcement case data retrieved from
the EPA’s new Integrated Data for Enforcement Analysis (IDEA) System. The sample
includes a cross-section of 158 EPA administrative fines sssessed in 1995, financial and

industry data on the parent company of the violating facility, and the legislation that



was violated. The enforcoment case data are supplemented with data on EPA regional
spending on compliance monitoring and enforcement for 1990 through 1995 and industry
datz on pollution abatement and control expenditures. 1 test for evidence of substitution

Letween fines and resources and cstimate a model for administrative fincs.

This paper advances the existing literature in several ways. First, I employ more recent
and more comprehensive data on environmental enfnrumﬁemz actions. Relative 1o previous
studies, the data include a slightly larger sample of violators with a continuous measure
of firm size. Second, T am the first to empirically test and messure the trade-off hotween
fines and resources. T focus on the EPA's choice of enforcement weapons and therefore
employ data on administrative enforcement actions handled within the Agency. Among
other things, I am interested in delerynining whether or not fines are higher in EPA regions
with lower levels of spending on compliance monitoring and enforcement. Third, 1 test the
implications of economic theorics which suggest that the optimsl fine is based on harm,
gain, and ability to pay. Finally, T tost for evidenco of different penalty models for small

and large firms.

The remainder of this paper proceeds as follows. Section 2 diseusses alternative penalty
theories using a simple model of enforcement. A regulatory objective of enforcement cost
minimization is then imposed Lo examine the impact of the firm’s ahility to pay on the
optimal fine and Jevel of resources. The predictions of the mode! are compared with the
prediction of Lear and Maxwell (1997), who examine the impact of financial constraints
(ability 1o pay) in a model with a differcut regulatory objective. The two maodels have
different implications for the predicted relationship between the optimal fine and the
violator’s abilily to pay. Section 3 discusses the data and provides descriptive statistics
of the sample. Section 4 formally states the hypotheses that are tosted and estimates a
model of administrative fines for the full sample. Split sample estimates are also provided
to test for structural differonces in penalty models for small and large firms. Concluding

remarks and areas for future research are discussed in Section 5.

2 The Model

This scetion illustrates the different penalty theories using o simple model of enforcement.



First, I present gain- and harm-based penalty models which differ in their deterrence ob jec-
tives. Next, I impose a regulator who simply minimizes detection resources, as suggested
by Becker (1868). The model predicts that the optirnal fine is increasing in the violator's
ability to pay. I then compare this model with one in which the regulator is concerned
with enforcement activity. I assume that this concern manifests itself i the regulator’s
objective function, so that the regulator minimizes detection resources net of expected
penalty revenues. I discuss how penalty policies that restrict fines to aflordable levels

affect the optimal fine-resource combination under this alternative regulatory objective,

2.1 A Simple Model of Enforcement

Constder s risk-neutral firm's decision of whether or nat to comply with a costly environ-
mental regulation. Compliance is assumed to reduce firm profits below the level achicved
under non-compliance, giving the firm an incentive to violate. Let £ denote firm 1's
expected gain from non-compliance. E§ is the difference between firm #'s expected profit
under non-compliance and its expected profit under compliance. In other words, E§ rep-

resents firm 4's foregone profit under compliance.”

Let p denote the probability of being caught and fined for non-compliance, herein
referred Lo as the probability of detection, Consistent with the existing literature (Becker,
1968; Polinsky and Shavell, 1979, 1901; Malik, 1990), 1 asswine that detection is costly
so that the probability of detection is determined by the level of resources » devoted to

detection; p(r) € [0,1) and p(0) = 0.8 An increasc in resources devoted to monitoring and

"Lear and Maxwell (1997) show that in a Cournot oligopoly, the expected gain from
non-compliance is a function of both the compliance strategy chosen by all other firms in
the industry and the number of firms in the industry. Moreover, the impact of a change
in the number of firms in the industry on the equilibrium probability compliance depends
on the rate at which the expected gain falls relative to the simultaneous cecline in the
expected penalty. In this essay, I present a more generalized model and assume that the ex-
pected gain from non-compliance is constant in order to focus on the relationship between
the expected gain and the optimal fine, apart from changes in industry structure. This
approach is consistent with most of the theoretical literature which assumes a constant
expected gain or expected benefit (see Polinsky and Shavell (1979), Malik (1990)).

°I exciude p(r) = 1. There may exist a level of resources which ensures that cach
violation is detected with certainty; however, it is unrealistic that such an endowment
of regulatory resources will be appropriated given fiscal budget constraints, Garvie and
Keeler (1994) cite a number of authors who address the severity of resource constraints
fagiélg) ]environmental regulators [Melnick (1983), DiMento (1986}, Hawkins (1984), Yeager

1891/,
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enforcement raises the probability of detection for any given firm (p, > (1) and there arc
diminishing roturns to regulatory spending (pr,. < 0). Monitoring is assnmed to be crror
free; the probabﬂ:ty of mistakenly fining a compliance firm is zero. The expected fine is

given by p(r)F where I is the fine for non-compliance.

The order of play is as follows. The regulatar sets » and F' and the firm responds
by wither complying or violating the regulation, 1 conéider lwo alternative regulatory
objectives in the analysis that follows. Using backward induction, I start with the firm’s
compliance decision.

The firm decides whether or nat to comply with a costly environmental regulation.
Firm ¢ chooses its compliance strategy to minimize the expected cost of compliance, €.

Let a; € [0,1] represent firm i's probability of comnpliance, The firm’s problem is

min Ci = o5(E6) + (1 — o) [p(r) F). (1)

Maximizing Equation (1) with respoct to a; and rearranging terms gives ihe first order
condition,
E§ —p(r)F =0. (2)

Firm #’s aptimal compliance sirategy is then,

0 if E§ > p(r)F,
a=4¢ €(0,1) if B8 =p(r)F,
1 if £6 < p(r)F.

Firm ¢ vialates the regulation if the expected gain from non-compliance exceeds the
expected penalty. For ES = p(r)F, firm { mixes between complying and violating if it. is
indifferent between complinnce and non-compliance. Firm 4 complies if the expected gain

from non-compliance is less than the expected penalty.

Applying the theory of production, I treai fines and resources as inputs in an enforce-
ment production function.? The iso-compliance locus represents all possible combinations
of fines and resources that deter crimes with an expected gain equal to BS. Along the

iso-compliance locus the following condition holds,

"Waldfogel (1995) takes a similar approach in his analysis of fines and imprisonment as
enforcemeont weapons.
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Figure 1: The Iso-Compliance Locus

Eé

Equation 3 represents a gain-hased penalty where the fine is a multiple of the expected

gain. F is the minimum fine that induces some degree of compliance.

The iso-compliance locus is illustrated in Figure 1, which plots the fine on the vertical
axis and the level of detection resources on the horizontal axis. Differentiating Equation

3) with respect to » confirms that the iso-com liance locus is downward slopine as shown
P P g

below,
oF Eb
R rr— (], 4
I (pr)p(r)* @

The slope represents the marginal rate of substitution between fines and resources, Note
that the iso-compliance locus is undefined at r = 0, given p(0) =0, and F — 00 as 1 — 0.
If the regulator devotes no resources to monitoring and enforcement, the probability of
detection is zero and all firms violate in equilibrium. In addition, the iso-compliance locus

is bounded below by F' = E§ since as # increases, p(r)y = 1and F — E§.

The comparative statics of the model are straight forward, An increase in the expected

8



gain, ceteris paribus, shifts the iso-compliance locus up increasing the minimum fine that
induces compliance for a given level of resources. All combjuation of (r, £7) that lie in the
arca to the might of Eé result in universal compliance and over-deterrence, Conversely,
all combinations of (r, F) that lie in the arca to the left of ES result in universal ron-

compliance and under-deterrence.

2.2 A Harm-Based Penalty Model

The gain-based penalty model presented above sets the fine cqual to a multiple of the
expected gain from non-compliance. It aims to achieve “unconditional” deterrence by
eliminating the expected gain, thercfore making violations unprofitable, In the context of
environmental regulation, this approach may be used in command and control regulation
where all violations of a predetermined emissions standard are prohibited, with 5o concern
for the relationship between the marginal environmental (social) damage and the firm’s
marginal private benefit. (the expected gain from non-compliance). At the emissions level
prescribed by the standard, the marginal bencfit from reduced social damage may be

sreater than, less than, or equal to the firm's mareinal private benefit.
B 1 g P

Alternatively, consider the case where “conditional” deterrence is desired. Conditjonal
deterrence alms to prevent acts for which the marginal net private benefit to the violator is
less than the marginal social damage at the optiral leve] of the activity.?® To achieve this
objective in pollution control, a fine equal to the marginal social damage at the optimal
level of emissions is imposed on the generator of the activity (Baumol and Qates, 1988,
23). This is the traditional Pigovian tax solution, All firms pollute up to the point where
their marginal net private benefit equals the marginal social damage at the optimal level
of emissions. However, Polinsky and Shavell (1979, 880) point out that “if it were costless
to ‘catch’ or ‘abscrve’ individuals {or firms) when they engage in an externality creating
activity, presumably everyone would be caught and fiued an amount equal to the external
cost of the activity.” Since it is costly to catch firms in non-compliance, the expecied fine

is the relevant consideration.

1Recall, footnate 4 explains that the optimal leve] of the externality gencrating activity
is that which equates the marginal social damage from the activity with the marginal
private benefit,
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Figure 2: The Iso-Damage Locus

Let H* denote the monctary value of the marginal harm (environmental damage}
at the optimal level of emissions. In the model presented above, the firm's marginal ner
private benefit from non-compliance is measured in profits as E6. “Cunditional” deterrence
therefore aims ta prevent all acts with an expected gain that is less than marginal social
damage at the optimal level of emissions: E§ < H". A harm-based penalty model sets
the expected fine equal to the rarginal social damage at the optimal level. In this model,

the minimum fine that achieves unconditional deterrence is

Hl

Equation 5 reveals that the fine s a multiple of the harm,

Again, I apply the theory of production and treat fines and resources as Inputs in an
enforcement production function. For 4 given H*, the appropriate combination of fies
and resources that satisfies Equation (5) is given by the iso-damage locus: p(r)F = H*.
Activities for which marginal damages are higher than H* at the optimal level of emission
are deterred by either higher fines, higher detection resources, or both, The harm-based
penalty regime is illustrated jn F igure 2 which plots the fine on the vertical axis and the

level of enforcement resources on the horizonta] axis.
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Figure 2 is similar to Figure 1 except it illustratcs the tso-damage locus, rather than
the iso-compliance locus. A given iso-damage locus represents all combinations of fines and
resources that produce an expected fine equal to the marginal social damage at the optimal
level of emissions. The slope of the iso-damage locus, %{l = p_rzl.ri(%“ represents the trade-ofl
(marginal rate of substitution) between fines and resources. Like the iso-compliance lucus,
the iso-damage locus is downward slaping and undefined at » = 0. F — oo as 1 — 0.

Moreover, as r increases, p(r) — 1 and F — IT*. F is thercfore hounded helow by H*.

The comparative statics in model suggest that the fine js increasing in the harm. An
increase in the marginal harm at the Opt.ill'll:] level of the activity, ceteris paribus, raises
the fine necessary to achieve conditional deterrence: 5’%% = 5%;5 >0,

Substituting Equation (8) into the firm’ compliance decision revesls that the harm-
based penalty regime elicits compliance, o = 1, if the marginal social damage at the
optimal level of emissions exceeds the firm’s expected gain: H* > E§. For any given
resource allocation, & higher fine is prescribed under the harm-based penalty regime than
under the gain-based penalty regime, The iso-damage locus lies above the iso=compliance
locus, crenting a situation of over-deterrence. The reverse is true it H* < E6. In this caso,
a harm-based penalty induccs non-compliance, a = 0. For any given level of resources, a
lower fine is preseribed under the harm-basced penalty rogime than under the gain-based
regime. The iso-damage locus lies helow the iso-compliance Jocus, creating a situation of
under-deterrence. Firms violate and pay F = }—ff% if caught violating the regulation, Ifirm
¢ mixes between compliance and nun-compliance, o € (0,1), if H* = E§. In this sitnation,

the harm- and gain-based penalties arc cguivalent,

2.3 The Impact of Financial Constraints on the Regulator’s Resource
Allocation Decision

If the regulator’s objective is to minimize spending on monitoring and enforcement subject
to attaining an expected penally that achieves the desired lovel of deterrence {(conditional
or unconditional), then it is optimal to set the fine as high as I)cngsilvlta and allocate resources
to achieve the necessary expected penalty (Becker, 1968). This suggests that the fine

is restricted by the offender’s ability to pay the fine. In fact in practive, the EPA’s

11
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Figure 3: The Impact of Financial Constraints

civil pemalty policy requires consideration of a firm’s ability to pay when setting fines
for environmental violations. The penalty is often adjusted if the violator claims payving
the penalty would cause “extreme financial hardship.” To assess a Arm’s ability to pay.,
the Agency may request financial information from the violator including tax returns and
financial statements such as balance sheets, income statements, and retained earnings
statements. Fines are also restricted by statutory limitations, such as penaity maximums
specified under the Clean Water Act, the Safe Drinking Water Act and the Toxic Inventory
Control Act (see Appendix A).

Assume that limiting the fine to either the maximum amount the firm can afford to
pay or a predetermined maximum restricts the fine to . | impose this agsumption on
the gain-based penalty model as illustrated in Figure 3. The cost-minimizing resonrce
allocation that induces compliance is given by 7.

The comparative statics with respect to the expected gain function are as follows. An
ncrease in the firm's ability to pay, ceteris paribus, raises the optimal fine and lowers
the optimal resources allocation, 7. This simple model illustrates the implied trade-off

between fines and rescurces, It predicts a negative relationship between the fine and the

12



level of resourees, and a positive relationship between the fine and the firm’s ability to
pay. Conversely, an inereasge in the expected gain, ceteris puribus, leaves the optimal fine

unchanged, while incressing the optimal resource allocation.

Similarly, in a harm-based penalty regime with constraints on the magnitude of the fine,
the combination of fines and resources that achieves conditional deterrence and minimize
enforcement costs is given by the intersection of the iso-damage locus and the maximum
affordable finc. Again, an increase in the firm's ability to pay, ceteris paribus, raises the
optimal fine. Moreover, an increase in the harm imposed by the violation, ceteris paribus,

has no impact on the optimal fine, but. raises the optimal resource allocation.

2.4 Prediction Under an Alternative Regulatory Qbjective

In this scction, I consider the impact of financial constraints on the optimal fine when
. the regulator is concerned with enforcement activity. T assume that this concern manifosts
itself in the regulator’s cost minimization objective. As a result, the regulator is concerned
with minimizing spending on mnonitoring and enforcement, 7, net of expected penalty

revemie, (1 — a)np(r)F,1L

In this era of tight regulatory budgets and threatened enforcement programs, 1 believe
this ebjective is morc realistic. Repulatory agency concerns with enforcement activity arise
in response to threatened budget cuts. Mareover, activity is often viewed as Jjustification
for the Agency's existence. Most recontly, Teports indicate that harnssment activity at the
Internal Revenie Service was driven by the organization’s preoccupation with enforcement
activity indicators including dollar collections per hour, number of seizures, and number
of liens (Schlesinger, 1997). Similarly, Pendergrass of the Environmental Law Institute,
Washinglon, D.C., states that existing federsl EPA oversight of states’ environmental
protection programs places “more cmphasis on administrative sctions and capacity than
on environmental quality” (Lepkowski 1995, 47). 1 assume that these concerns are reflocted

in the regulator’s objective function.

Under this regulatory objoctive, Tear and Maxwell (1897) show that policies which

limit fines to affordable levels may induce ineffective spending on enforcement. Thic fine

'This is analogous to a penalty revenue maximization problemn.
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and cost-minimizing resource combination fail to achieve a socially beneficial level of com-
pliance. The result is that the private cost of connpliance to firms and consurmers (in the
form of reduced output}, in addition to the public cost of regulatory enforcement, outweigh
the benefit of reduced environmental damage under low or zero levels of cempliance. Qur

results imply that it may oot be optimal to base fines on ability to pay.

2.5 Penalty Model Predictions

This section provides a brief summary of the predictions given by the different models
presented above. The strictly gain-based penalty model predicts that the optimal fine ig
increasing in the expected gain from non-compliance, ‘while the strictly harm-based model
predicts that the optimal fine is increasing in the marginal social harm at the optimal
level of the activity. Both models alse predict substitutability between fines and detection
resources. Similarly, if the regulator minimizes spending on monitoring and enforcement,
as Becker proposed, a negative relationship is predicted between fines and resources. In
this model, an increase in the offender’s ability to pey raiscs the optimal fine; however,
an increase in the marginal harm or the expected gain has no effect on the optimal fine
when financial constraints are binding. Finally, if the regulator cares about minimizing
enforcement. costs net of penalty revenues, the model presented by Lear and Maxwell
(1997) predicts that the optimal fine is either zero or the maximum affordable amount. I
now test these theorotical predictions using data on administrative fines assessed by the
EPA in 1995,

3 The Data

In this section, I identify the wources of data, provide descriptive statistics of the sample

and digcuss the data’s limitations. Testable hypotheses are formally stated in Section 4.

3.1 Data Sources

In the past, EPA enforcement and compliance data were managed independently by re-
sponsible program office (e.g. air, water, ete.) and limited to summary statistics releascd
by the Justice Department’s Environmental Crimes Section or the EPA's Office of Com-

pliance. This may explain why empirical studies of environmental crimes to date are seant
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and there is no research on administrative fines assessed by the EPA However, in 1990,
the Enforcemoent Management Council of EPA recopnized the need for a database system
that linked enforcement and compliance data for a given fé.cility across the program of-
fice databases, The result was the development of the Integrated Data for Enforcement
Analysis (IDEA) System.

Data on federal, EPA administrative enforcement dctions were extracted from the
IDEA system. The data include the following information for each enforcement case: the
dollar amount of the asscssed fine; the violated EPA legislation; the pollutant involved
in the violation; the EPA region responsible for enforcement; and sales volume, total
employees, and 2-digit STC industry group for the paront company of the violating facility.
After climinating 36 cases that lacked sales volume or industry group data, T was left
with a sample of 158 federal administrative enforcement. actions that resulted in non-zero

penaltics in 1995,

In addition to the enforcement case data 1 collected from the EPA, I ebtained EPA
data on regional spending on compliance monitoring and enforcement for 1990 through
1995 from the EPA’s Budget Division. Other data soirees include the Current Industrial
Reports on Pollution Abatement Costs and Expenditures: 1994 from the U.S, Dopartment
of Commerce, County Business Patterns Report from the Census Bureau, and Gross State
Product from the Bureau of Economic Analysis. The description of ny use of this data

follows.

3.2 Descriptive Statistics

Firm size is measured by the parent company’s total number of employees, EMPL. Firns
with more than 50 employess are considered large. Those with 50 or fewer employoos are
considered small.*? The full samplc is split according to firm size in order to test the

hypothesis of structural differences in penalty modcls for large aud small firms. Table 1

"*This split was decided through conversations with people at the U.S. Small Business
Administration (SBA). The SBA's definition of o small business varies across industry
and is identified by either the number of employees or the sales volume; howoever, for the
purpose of this study, 50 emplayees was deemed to be an acceptable measure of small firm
size.
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reports the summary characteristics of the distribution of employees for the full sample,

as well as for the large and small firm subsamples.

Table 1: Distribution of Employees

Sample
Iull  Large  Small
(n=159) (n=76) (n=82)

Maean 700 1,437 16
Standard Deviation 3,064 4,297 15
Minimum 1 58 1
lst Percantile 1 58 1
5th Percentile 2 62 1
10th Porcentile 4 65 2
25th Percentile 12 99 )
Medjan 50 195 12
75th Percentile 170 762 29
90th Percentile 1,188 3,400 42
95th Percentile 3,400 5,122 30
99th Percentile 21,510 29,437 50
Maximum 20,437 29437 a0
Skewness 7.62 5.28 0.91

Table 1 reveals that the total number of employees in the full sample ranges from
one employee to 29,437 employces. The mean number of employees for the full sample is
700, as compared with 1,437 for the large firms and 17 for the small firms. However, the
median number of employees is 50 for the full sample, 195 for the large sample and 12
for the small sample. All three samples are skewed right and the skewness is significantly
different from zero, even for the small frm sample. Over 75 percent of the firms in the

full samples have fewer than 200 employees.

Table 2 reports the summary characteristics of the distribution of fines for the three:
samples. Fines in the sample range from $50 to $125,000. The mean fine for all firms is
$10,181, as compared with $16,284 and $4,524 for the large and small firm subsamples,
respectively. Thus, fines for violations by small firms are, on average, only one-fourth the
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magnitude of fines for violations by large firms. The median fine for each sample is less
than the mean fine and the distributions are skewed right. ‘T]'m skewness, though small,
is significantly different from zero. The median fine for the full sample is $4,000, while
the median finc for the large and small firms are $7,625 and $1,000, respectively. Note,
half the firms in the small firm sample were assessed fines of $1,000 or less, as eompared
with only 10 percent of the large firms. The log of the dollar amount of the assessed fine
is given by LFINF.,

Table 2: Distribution of Fines ( 8 J

Sample
Full Large  Small
(n=159) (n=76) (n=82)

e

Mnan 10,181 16,284 4,524

Standard Deviation 17,985 23,389 7,304

Minimurn 5() 200 50
1st IPercentile 50 200) 0]
bth Percentile 200 500 100
10th ercentile 200 1,000 200
25th Pereentile 750 3,000 350
Median 4,000 7.625 1,000
75th Percentile 10,800 19,786 6,000
90th Percentile 26,250 56,908 12,000
5th Percentile 56,995 65,450 16,875
99th Percentiic 97,930 125,000 36,000
Maximum 126,000 125,000 36,000
Skewness 3.54 2.60 2.74

The parent company’s total sales volume in 1995, SALES, measures firm size as well as
providing some indication of the violator’s ability to pay. While financial databases such
a5 COMPUSTAT and CRSP contain better measures of abilily to pay (such as tota) assets
or earnings before interest und taxes), these databases are limited to public corparations,
As a result, use of such databases requires dropping privately held firms from the sunple,
Since a major objective of this study is to examine fines assessed on both small and large

firms, 1 opted to use parent company sales volume, which was included in the EPA data

17



and was not limited to public firms. Other issues arising from this measure of ability to

pay are discussed in the next section,

Table 3: Distribution of Sales ($DOO)

Sample
Full Large  Small
(=159}  (n=76) (0n=82)

Mean 233,591 482,767 2,646

Standard Deviation 1,612,829 2,307,372 4,513

Minimum 62 1,000 G2
1st Percentile 63 1,000 62
5th Percentile 120 3,600 a7
10th Percentile 220 4,629 130
25th Percentile - 1,000 8,000 250
Median 4,664 21,446 1,000
7hth Percentile 20,000 119,840 2,697
90th ercentile 127,340 419,810 4,900
95th Percentile 419,810 918,000 16,067
99th Percentile 9,373,700  17,846,10 22,000
Maximurn 17,846,10 17,846,10 22,000
Skewness 0.60 6.63 3.00

Table 3 reports the summary characteristics of the distribution of sales for the three -
samples, The maximum sales volume for all firms in the sample is $17.85 billion and
the minimum sales volumne is $62,000. Sules average $233.59 million for all firms in the
sample, as compared with $482.77 million for large firms and $2.65 million for small
firms. The median sales volume is $4.7 million for the full sample, $21.45 million for large
firms, and §1 million for small firms. Again the distributions are skewed right. and the
skewness is significantly different from zero. Indeed, more than 75 percent of all irms in
the sample had sales of lcss than $50 million in 1995. The log of sales, LEALES, serves as

an independent variable in the log-linear model.

As mentioned in the Introduction, administrative Penalty guidelines are statute spe-
cific. I therefore control for differences across statutes, ACT¥ is a vector of the following
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zero-one dummy variables which control for the vielated legislation: CAA, CWA, EPCRA,
FIFRA, RCRA, SDWA, and TSCA.*® Table 4 provides a eomparison of the full sample

distribution across the major statutes with the distribution of all 1995 EPA enforcement

actions,
Table 4: Comparison of Sample to
Total EPA Administrative Actions, 1995%
Distribution of Enforcement Aetions by Act
1945 SAMPLE

TOTAL # % TOTAL TOTAL# % TOT&_L_
CAA (air) 127 12 B 3
CWA (water) 210 20 17 11
EPCRA (right-to-know) 201 19 59 37
CERCLA (superfund) 28 3 0 0
FIFRA (pesticides) 104 10 18 11
RCRA (hazardons waste) 104 10 36 23
SDWA (drinking water) 55 5 3 2
TSCA (Loxics) 239 22 20 13
TOTAL 1,069 100 158 100

Distribution of Penalty Revenues by Act
1895 SAMI'LE

TOTAL§ % TOTATL, TOTALS W% JOTAL
CAA (air) 2,366,869 7 50,219 3
CWA (water) 0,462,329 16 374,646 23
EPCRA (right-lo-know) 4,084,188 12 646,041 40
CERCLA (Superfund) 194,534 1 {1 0
FIFRA (pesticidos) 1,630,039 ] 52,310 ]
RCRA (hazardous waste) 13,076,080 18 88,022 6
SDWA (drinking watcr) 255,191 1 4,000 0
TSCA (toxics) 7,042 884 21 391,010 24
TOTAL $34,113,013 100 $1,608,578 100

*Note: 8ix CERCLA cascs were discapded from the sample
due to difficultios in identifying responsible parties.

"CERCLA cases were thrown out of the sample since CERCLA cases may involve several
potentially responsible parties and the degree of liability is at issue.
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The: legislation may provide some insight into the harm caused by the pollutant. If fines
reflect the harm imposed by the violation, then finos may be higher for violations of TSCA,
which deals with toxics, than for violations involving hazardous wastes (RCRA), pesticides
(FIFRA) or reporting requirements (EPCRA). The harm imposed by an environmenta]
violation on the surrounding cnvironment (e.g. water quality, air poliution) and/or on the
surrounding pepulations is often difficult to quantify. In a similar study of environmental
crimes, Cohen (1992) measured harm monetarily as the sum of cleanup costs and any
residual environmental damage. He used the legislation to infer the type of pollutant,
e.g. toxic, substance (TSCA), hazardous waste (RCRA), etc. For the enforcement actions
cxamined in this study, data on cleanup costs were not. available from the IDEA system,
However, I did obtain the pollutant for 47 of the 168 enforcement cascs and use this data

to analyze the rclationship between fines and harm.

Table 5: Subsample with Pollutant Data

Inverted Number of

Hazardous Substance 3 Rank Rank Ohservations
PChs T 268 10
Manganese 50 226 1
Toluene 53 223 3
Chromium 61 215 1
Aluminum 63 213 1
Asbestos 74 202 2
Xylene 79 197 3
Copper ' 9R 178 1
Acetone 144 132 1
Ammonia 151 125 1
2-Butanonc 168 108 1
Chlorine 208 G8 1
Styrene 241 35 1
Number of Cases Tnvolving Listed Pollants 27
_Total Number of Cases with Pollutant Data 47

For the 47 cases with pollutant information, 20 ceses involved non-hazardous sub-

stances and 27 cases involved hazardous substances that are listed on the 1995 CERCLA
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Priority List of 275 Hazardous Substances, The variable JAZSUB represents the harm
imposed the pollutant. Listed bazardous pollutants were assigned a harm-based ranking
according to the 1995 CERCLA Priority List, which ranks 275 hazardous substances from
mosh bo Jeast harmful. The substances and their respective rankings are given in Table
5. For purposes of cstimating the rogression, I inverted the ranking so that it is increas-
ing in harm. For the hazardous pollutants, HAZSURB equals the inverted ranking. For
example, the inverted ranking I‘m"PCBs, the most hazardous substance in the sample, is
269 (275-T+1). HAZSUB = 0 for non-listed pollutants. Note, this subsample does not
include any FIFRA violations.

Table 6: Distribution of Employees, Fine, and Sales
for Pollutant Subsample (n==47)

Employaes Fine (8] Sales (3000)

Mean 1,435 13,276 656,910
Standard Deviation 4,630 22,682 2,903,500
Minimum 1 150 63
1st Percentile 1 150 63
Hth Percentile 3 200 2560
10th Perceniile 4 200 660
20th Percentile - 21 1,000 1,600
Median 75 5,000 12,199
75th Percontile 724 15,000 118,730
90th Percentile 3,800 35,000 419,810
95th Pcreentile 0,122 5,100 B50,000
99th Percentile 29,437 125,000 17,850,000
Maximum 29,437 125,000 17,850,000
Skewness 5.490 3.38 5.32

Table 6 gives summary characteristics of the distribution of employees, fines, and salcs
for the subsample that includes the pollutant data. The distribation of employees indicales
that half of the firms in this subsample have fewer than 75 employees. In foct, 43 percent
of the firms in this subsample have 50 or fower employccs.. As a result, this sample more

closely resembles the large firm sample discussed above. The average fine is roughly $3,000
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less than the average fine for the large firm sample and $3,000 more than the average fine
for the full sample. However, the average sales volume for this subsample is greater than
that of the large firm sample, $656.9 million as compared with $482.8 million for the large
firns. The three distributions are skewed right and the skewness is significantly different

from zero.

As presented in Scction 2, the expected gain from nen-compliance is the avoided cost
of compliance. It is generally accepted that the costs of compliance are higher for firms
in manufacturing industries than for firms in non-manufacturing industries. I therafore
distinguish manufacturing firms from non-manufacturing firms. Higher fines for manufac-
turing firms imply that fines are set to recover the greater gain from non-compliance which
accrues to manufacturing firms in the form of avoided compliance costs. Manufacturing
is industry groups 20 through 39 at the 2-digit level (Standard Industrial Qlassification

codes). Table 7 gives the distribution of enforcement actions by major industry group.

Furthermore, within the manufacturing industries, compliance is more costly for somc
industries than others. To identify manufacturing industries with high costs of abatement,
I use historical data from the U.S, Department of Commerce'’s Current Industrial Reports
on Pollution Abatement Costs and Ezpenditures: 1994. This report contains 1990 through
1994 data on poltution abatement operating costs (PAOC) and pollution abatement, capital
expenditures (PACE) for Major Groups 20-39.2* Specifically, firms are classified as having
high expected gains from non-complance if they operate in industries that incurred PAQC
of more than §1,100 per employee and PACE of more than $250 per employee in 1993 and
1994, consecutively.'® The following five major groups are high abatement cost industries
based on this classification: Paper and Allied Products (Major Group 26), Chemicals
and Allied Products (28), Petroleum Refining and Related Industries (29), Stone, Clay,
Glass, and Concrete Products (32), and Primary Metals (33). The expected galn vari-
able, F6, is a vector of dummy variables which distinguish betwean non-manufacturing
firms, NONMAN, manufacturing with low abatement costs, MANLOW, and manufactur-
ing firms with high abatement costs, MANHIGH. There are 76 non-manufacturing firms,

"This report, which has since been discontinued, excludes Apparel and Qther Textile
Products (23) since firms in this industry operate primarily in rented quarters where
abatement control is arranged by the landiord.

*"The total number of employces per 2-digit SIC is given by the Census Bureaus’ County
Business Patterns Report.
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‘Table 7: Penalized Firms by Industry Classification

Two-digit Number % of Full
SIC Code Industry Group of Firms Sample
20-39 Manufacturing -
20 Food 5 3.2
22 Textile mill products 1 0.6
24 Lumber-wood products 4 2.5
20 Furniturc-fixtures 3 1.9
26 TPaper-allied products 3 1.9
28  Chemicals-allied products 23 14.6
29 Petroleum refining 3 LY
30 Rubber, plastics 4 2.5
31 Leather 1 0.6
32 Stone, clay, glass, concrete products 7 4.4
33 Primary metals 5 3.2
34 Fabricated metal products 0 5.7
35  Machinery and computer equipment b 3.2
36 Electronics 2 1.3
37 ‘Transportation cquipment 2 1.3
39 Miscellancous mamufacturing b} 2.2
Total manufacturing B2 51.9
Non-mamufacturing
1-2 Agricultural production 2 1.3
13 Mining-oil & pas extraction 1 0.6
17 Construction 5 3.2
40-49  Transportation, communication, 7 4.4
clectric, gas, sanitary services
301 Wholesale trade 14 8.9
52-59 Retail trade 27 17.1
65 Rceal cstale 1 0.6
704+ Services, public administration 19 12.0
Total non=manufacturing 76 48.1
Total 158 100.0
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41 manufacturing firms with low abatement costs, and 41 manufacturing firms with high

abatement costs.

Finally, to empirically examine the EPA’s use of fines and monitoring and enforcement,
resources, I use two different measures of EPA spending on compliance monitoring and
enforcement. I obtained data on EPA spending on compliance maonitoring and enforge-
ment by region for 1990 through 1995 from the EPA's Budget Division. Nominal and
-~ real (19928) spending levels given in Table 8 indicate that spending on monitoring and
enforcement varies across regions. In 1995 dollats, Region § (Chicago) spent the most on
monitoring enforcement, $40.7 million, while Region 7 (Kansas City) spent the least on
monitoring enforcement, $16.2 million. However, absolutc lovels of spending are somewhat
misleading. Lower spending in Region 7 relative to Region 5 may indicate that Region
7 has fewer facilities to monitor, Furthermore, for a given region, one cannot infer from
1995 data whether regional spending is high or low relative to prior spending by that re-
gion. For example, 1995 spending on monitoring and enforcement by Region 10 (Seattle)
totaled §19,676 thousand which is low relative to spending by Region 5. However, this
rcpresents an average annual growth in spending on enforcement of 4.51 percent over the
period 1990 through 1995. In view of this and the lack of data on the number of regulated

facilities by region, I use two ulternative measures of regional enforcement spending.
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Table 8: U.8, Environmental Protection Agency
Regleonal Spending on Enforcement and Compliance Monitoring
‘ (Thousands of Dollars)

Average

' 1095 1990 Annual Real

Region  City Nominal|{ Real {92§s) | Nominal| Real (928s) | Growth (%)

1 Boston 19,158 17,927 16,702 18,063 -0.15

2 Ny 20,458 27,065 24,187 26,019 1.16

4 Thiladelphia 30,664 28,694 26,408 27,380 0.94

4  Atlants 32,062 29,992 26,381 28,379 1.11

5 Chicago 40,724 38,107 34,715 37,344 0.41

6 Dallas (1) 24,434 22,863 | 18,708 20,124 2.58

7 Kausas City (2) 16,184 15,143 15,173 16,322 -1.40

8 Denver 19,443 18,193 15,839 17,039 1.32

8 San Francisco (3) 28,269 26,452 22,611 24,216 1.78

10 Seattle (4) 19,676 18,412 13,727 14,767 4.51
Notes:

(1) Excludes $1135.9 in site remediation under CERCLA.
(2) Excludes $100.0 in site remediation under CERCLA.
(3) Excludes $620.9 in silc remediation under CERCLA.
(4) Excludes $424.9 in sile remediation under CERCLA.

First, T use the average annual real rate of growth in repional spending on enforcement
as an independent varinble to tesi the predicted trade-off between fines and resources,
Substitutability between fines and resources prediets that, contralling for differences across
legislation, industry, and firm size, fines should be higher in regions that have cut-back
spending on monitoring and enforcement. Average annual growth in real spending on
compliance monitoring and cnforcement between 1990 and 1995 is given for each region
in the last column of Table 8. The mean average growth rate is 1.49 percent for the entire
sample, 1.26 percent for the large firm sample, and 1,69 percent for the small firp sample.
This average annual growth in spending on monitoring and enfarcement is represented by
the independent variable RGROWT'H. Note, RGROW T H takes the same valuc for each
region and indicates the rate of change in spending on monitoring and enforcement by the
EPA region responsible for the action. I test for a negative relationship between growth

in spending on enforcement and fines,

I also employ & second measure of regional spending on compliance monitoring and



enforcement: regional spending on enforcement per dollar of regional autput. Regional
spending on enforcernent is adjusted for regional output. by dividing 1995 nominal spending
by an estimate of 1995 nominal gross “regional” product.'® Gross regional ouiput and
regional spending on enforcement and compliance monitoring per dollar of gross regional
product, GRP, is detailed in Table 9. T employ the log of enforcement spending per dollar
of regional output, LGRP, as an independent variable in the log-lincar models. As with
RGROWTH, LGRF takes the same value for each region.

*Gross regional product was computed by first projecting 1995 gross state product
(GSP) for cach of the fifty state and gross domestic produet for Puerto Rico and the
U.S5. Virgin Islands, since this data was not available, ﬁegional totals were computed by
summing gross state product and gross domestic product for the states in each of the
respective EPA regions. Appendix B contains a map which identifics the states and U.S,
territories in each region. I used the most current estimates of gross state product SGSP)
available from the Bureau of Economic Analysis (1977-1994) to project 1995 nominal GSP
for each of the fifty states. An estimate of gross domestic product for Puerto Rico was
obtained from the Puerto Rico Planning Board, Economic Report of the Governar, 1994-
95. 1 estimated 1995 gross domestic product for the 1.8, Virgin Islands using historical
data cbtained from the Bureau of Fconomic Research, U.S.V.1. Department of Tourism,
Annual Economie Indicators,
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Table 9; Projected 1996 Gross Regional Product
(inillion of dollars)

Projected Gross Projected Gross
1995  Regional 1995 Regional
Region State GSPF/GDP  Product Region State  GSP/GDP Product
Reogion 1 ME $27,221 Region 8 NM 240,000
NII 28,004 TX 420,959
VT 14,073 OK 80,514
MA 197,176 AR 50,016
RI 25,010 LA 05,130
T 115,789 Total §704,628
Total $408,172
Region 2 NY 599,271 Repion 7 NE 46,630
NJ 270,153 K8 69,817
PR 28,371 IA 77,763
VI 1,662 MO 138,267
Total 899,657 Total 332,486
Rogion 3 DA 308,643 Region 8 MT 28,308
DE 28,399 ND 20,128
ne 48,004 WY 16,748
MD 139,730 SD 22,376
VA 169,966 UuT 43,739
WV 36,700 co 114,064
Thtal 752,355 Totul 245413
Region 4 KY 02,343 Rogion 9 CA 735,545
TN 135,307 NV 35,642
NC 198,635 AZ 47,005
sC 86,007 HI 20,992
M5 53,412 Total 808,184
AL 94,049
GA 197,363
Fi, 338,004
Total 1,195,110
Region 5 MN 152,104 Region 10 WA 149,610
WI 132,802 OR 01,450
MI 252,102 ID a1,881
IN 146,350 AK 16,916 289,863
IL 400,007 Total '
OH 289,084
Total 1,302,540

CGirand Total

$7,028,408  $7,028,408
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3.3 Data Limitations

This section discusses a limitation that results from using sales volume as an indicator of
alility to pay, while lacking data on the size of the violation {ithe release amount). Sales
volume is often used as a measure of firm size. Large firms produce more and therefore
have greater total sales volumes. In addition, large firms generally have graater resouyrces
with which to pay higher fines, such as higher profit levels or a larger asset base. However,
it. may also be the case that large firms pollute more than small firms and therefore may

he assessed higher fines dua to the extent of the violation.

Since I do not have data on the size of the viclation, I cannot determine whether large
firms are assessed higher fines because thaey violate more or hecause they can afford to
pay more. However, it is important to note that the sales volume data used in this study
is at the parent company level, not the facility level. Thus, the argument that large firms
are fined more because they violate more depends on the relationship between the size
of the facility and the size of the parent company. The violating facilily may in fact be
small, while the parent cowmpany is large. Moreover, Magat and Viscusi (1990) point out
that while large firms may produce morc pollution, there is no evidence that they are
morc likely to be in or out of compliance. If there are economies of scale with respect to

pollution control, large firms may be less likely to be out of compliance.

If there 1s no positive relationship betwsen the size of the violation and the size of the
parent company, then evidence that fines are increasing in sales volume suggests fines are
related to the violator’s ability to pay. This would provide support for the deep pockets
theory, which states that fines are higher for firms that can afferd to pay more. However,
if large firms viclate more than small firms, then I can only conclude that fines are higher
far large firms. Without information on the relationship between the size of the facility’s
release amount and the size of the parent company as measured by sales volume, my
conclusions ace reserved to the relatjonship between the magnitude of the fine and firm

size,

4 Analysis

This section formally states the three hypotheses tested in this study, Ordinary least
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square (OLS) estimates of the penalty models are presented for the full sample, as well as
for the subsamples of large and small firms, The resulis mb‘ interpreted in terms ol the
predictions of the harm-, gain-, and firm size (ability to pay) penalty theories prosented
above. Particular attention is given to the relationship between fines and resources implicd
by the data. Penalty models for small and large firms are examined to determine structural

differences.

4.1 Formal Hypotheses and Tests

Three penalty models arc presented in this section. The first. model tests for cvidence of
firm size (ability to pay) and gain-based penalties, controlling for differences across EPA
legielations. In addition, I examine the relationship between fines and resources. The
mode! is estimated using both measures of regional cnforcement spending: RGROWTH

and LGRP. The regression oquations are

LFINE; = flo + BsLSALES; + o ROROWTH; + B ES; + By ACT! + 1wy, (6)
LFINE; = 3y + 85 LSALES; + BrLGRE, 4+ BsEb; + ﬁ!{ACﬂH + 4, (7)

where 5 represents the vector of cocfficients (BasanLow, Bara Nirar) and Ay ropresents
the vector of coefficients (Bnaa, Bowa, Bercna, Bri PRA, BroRA, Bspwa). Error terms
are given by w; and ». Note, TSCA and NONMAN dummy variables are dropped from
both equations to avoid the dummy variable trap. As a result, the coustant term, 3,

represents the intercept for non-manufacturing firms fined under TSCA.,

The nuil hypothesis is fz = = Bz = Bs = By = 0. A simple model in which the
regulator minimizes spending on enforcement and penalties are restricted by the offendors
ability to pay predicts a positive relationship between fines and ability to pay: f¢ >
0; but, negative relationship between fines and regulatory spending on monitoring and
enforcement: Bp, B < 0. Gain-based penalty theory predicis that fines are positively
related to the expected gain from non-compliance: s = 0. Furthermore, the coeflicient
for manufacturing firms with high abatemant costs should be greater than the coefficient
for manufacturing firms with low abatement costs, since firms with high abatement costs

face greater cxpected gains: Smansren > BMAniow. If harm can be implied by the
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legislation, T would expect fines for violations of all other legislations to be lower than fines
far TSCA so that By < 0.

Note, linear specifications of Equations (6) and (7) were also estimated and tested
against the log-linear specifications using the Pp test (Greene, 1093, 322). However, the
Py test indicated that the log=linear specifications provide a better fit.17 I therefore focyus

on the logslinear specifications in the analyses that follow.

To test for significant differcnces in penalty models applied to small and largo firms,
I split the sample in two: one of “large” firms with more than 50 employees and one of
“small” firms with 50 or fewer employces. There are 76 larpe firms and 82 small frms.
The model presented Equations (6) and (7) is estimated for both the large and small firm
samples. The Chow test is used to test for structural differences, Formally, the restriction
is BF = BE for all k = (0,5,G,6,H), whore BE represents the coefficients for the large

firm sample and ﬁf represents the coefficients for the small firm sample.

Finally, for the subsample of the full sample that contains pollutant data, T estimate
Fquations (6) and (7) with HAZSUB. Recall, HAZSUB assigns hazardous pollutants
a harm-based ranking. HAZSUDB cquals zero if the pollutant is not listed on the 1995
CERCLA Priority List of 275 Hasardous Substances or HAZSUB equals the inverted
CERCLA Priority List Ranking, which is increasing in harm. The following equations are
estimated:

LFINE; = fo+BsLSALES; +3gRGROWTH; + B4 Eb; + By ACTH 4Bz HAZSU B, +¢;

. (8)
LFINE; = o+ PsLSALES; + SRLGREP: +Bs Ed; + B ACTH + Sz HAZSU By +w;, (9)

where ¢; and w; represent error terms, Note, the constant term represents the intercept for

non-mamifacturing firms fined for a violation of TSCA involving a non-listed pollutant.

'"I esimated the log-lincar models presented in Equations (6) aud (7) with and without

controlling for differences across EPA legislation (ACTH), as well as linear versions of
these models. This yielded four models for each specification (linear and log-linear).
Using Pg test, I reject the linear specification in favor of the log-linear specification at
the 5 percent significance level for all four models. Conversely, I reject the log-linear
specifications in favor the linear specifications at the 5 percent level in only fuo of the four
models. In addition, the linear model results in negative predicted values of the fine and
lower adjusted R?s. In a similar study, Cohen (1992) also finds that the log-linear model
provides a better fit.
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The null hypothesis is ¢ = 8g = 85 = 3 = By = Bz = 0. If fines reflect the harm
imposed by the pollutant, then I expect 8z > 0.

4.2 Results

Table 10 reports the OLS estimates of the log-lincar regressions presented in Equations
(6) and (7) using the full sample. The first two columns report, the models without,
control variables for the EPA legislation, while the last two colurns report the models
with control variables for the EPA legislation. The adjusted R? indicates that controlling
for differences across EP'A lepislations greatly improves the fit, under both measures of
enforcement. spending.  The adjusted R? increases from .3590 to .5003 for the model
including RGROWTII and from 3858 to 4738 for the model including LGRP. This

represents an improvement aver past research,

The constant term in the Columns 1 and 2 of Tables 10 represents the intercept for
fines assessed on non-manufacturing firms, while the constant term in Columns 3 and
41 represenis the intercept for fines assossed on non-manufacturing firms that violated
TSCA. The estimated cosfficients of MANLOW and MANHIGH indicate that fines
for manufacturing firms are significantly greater than fines for non-manufacturing firms.
However, the magnitude of the coefficients is not as predicted. The gain-based model
predicts higher fines for manufacturing firms with high abatement costs, since they face
greater expected gains from non-compliance. Yet, my results for the full sam)le suprost
that fines are higher for manufacturing firms with low abatement costs: E"M ANLOW ==
Araninigur. The split sample regression estimates, discussed later, provide some insights

mto these resuits.

My results for the Il samnple provide strong evidence that. fines are positively rolated to
the size of the parent company, LSALES. Controlling for differences across EPA legislations
reduces the impact of LSALES on the fine. Columns 3 and 4 indicate that a one percent
increase in sales results in roughly a .20 percent incrcase in the fine. This represents
an average increase of $19.34 in the fine for every $2.34 million increase in the parent

company’s annual sales.
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Table 10: Ordinary Laast Squares Estimation
of EPA Administrative Penalties

Full Sample (n=158)
(Standard Errors in Parentheses)

Variable LFINE LFINE LFINE LFINE
Intercept 31081  ** .2.3664 5.0R38 *¥+ 42254 **
(0.7579) (1.6030) (0.8504) (2.1707)
Ability to pay:
LSALES 0.2083 *%+ 02965 *+* 01046 F** (17T R+
(0.0491) (0.0481) (0.0477) {0.0490)
Enforcement
Spending: :
RGROWTH -0.1904  ¥¥ - -0.2210  *** -
(0.0837) {0.0766)
LGRP - ~0.0824 ¥ - -0.2448
(0.2770) (0.3462)
Expected gain:
MANLOW 1.1643 *** 10402  ™**  (0.9905 **+ 1.1723 %
(0.2870) (0.2849) (D.3144) (0.3179)
MANHIGH 0.9700 ***  0.5844 ** 0.7184 ***  (.T177 ***
(0.2875) (0.3000) (0.2748) (0.2899)
Act:
CAA - - -0.3098 -0.0653
(0.6513) (0.6622)
CWA - - -0.0937 -0.1602
(0.4225) (0.4342)
EPCRA - - -1.1160 ¥Rk 11,1006  ¥H#
‘ (0.3629) (0.3712)
FIFRA - - -1.33G5  *ek J1.44]10
(0.4210) {0.4324)
RCRA - - S2.2387 ek 20132 ¥¥#
(0.3824) (0.4666)
SDWA - - -1.5419 * -1.7567 **
(0.8244) (0.8452)
Adjusted R2 0.3590 0.3858 0.5003 0.4738

% % = ()1 significance level.
++ = .05 significance level.
+ = 10 significance level.
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In addition, both measures of enforcement spending provide evidence of a negative
relationship between fines and resources, The cocffcient ﬁf RGROWTH is consistently
gignificant. al. the one percent level, supporting the hypothesis of a negative relationshi P
between fines and resources. These results suggest that fines are higher in EPA regions
that have cut spending on compliance monitoring and enforcoment over the last five years.
However, the coefficient of LGRP, while consistent with the predicted sign, is only sig-
nificant in the regression which does not control for differences across EPA legislation,
The negative coefficient. of LGRP provides weak evidence that fines are highet in regions
with Jow levels of spending on enforcement per dollar gross regional product. My results

suggest some degree of substitutability between fines and resonrces.

The estimated coeflicients of the ACT® dummy variables revea) that fines for violations
of TSCA are higher than fincs for violations of any other statute. Moreover, fines for
EPCRA, FIFRA, and RCRA are different from fines for TSCA at the 1 percent significance
level, while fines for SDWA violations are different. from TSCA violations st the 5 and 10
percent significance levels. My findings are consistont with those of Cohen (1892), who
reports that fines for CWA and TSCA violations arc higher than those for RCRA, EPCRA,
and FIFRA. However, my results concerning fines for violations of the CAA eontradict
Cohen’s (1992), This may be explained by the fact that my sample of CAA violations
includes a viclation of the National Emission Standards for Hazardous Air Pollutants
(NESHAPS) which addresses air toxics and thercforc may command a higher fine.

In summary, the full sample results imply that EPA administrative fincs are positively
related to firm size and to the expected gain from non-compliance. There is strong evidence
of differences in fines across EPA legislations, which may sugpest that fines reflect the
harm imposad by the pollutant. Finally, there is weak evidence of a negative relationship

between fines and regional spending on compliance monitoring and enforcement.

Tables 11 and 12 present the subsample estimations. My results indicate that fines for
small firms are harm- and gain-based, while fincs for large firms are primarily based on
firm size (ability to pay). The estimuted regressions consistently provide a better fit for
the small firme than for the large firms, as measured by an increase in the 2. However,
the R? is again improved by controlling for differences across BPA lemislations. 1 therelore
focus an the OLS cstimates for Equations (6) and (7) presented in Columns 3 and 4.
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Table 11: Ordinary Least Squares Estimation
of EPA Administrative Penalties

Large Firm Sample (n=76)
(Standard Errors in Parentheses)

Variable

Intercept

LIFINE

3.1460
(1.5532)

Ability to pay:

LSALES
Enforcement
Spending:
RGROWTH

LGRP

0.3192
(0.0856)

-0.2091
(0.0993)

Expected gain:

MANLOW
MANHIGH

Act:
CAA

CWA
EPCRA
FIFRA

RCRA

Adjusted B?

0.8233
(0.3978)
0.1823
(0.4070)

0.1801

4

L 3.2

Ok

ok

LFINE

-0.5676
(2.9050)

0.3079
(0.0869)

-0.6612
(0.4621)

0.9175
(0.3904)
0.0847
{0.4280)

(.1532

W

ok

LIFINE

4.7581
(1.6584)

0.2686
(0.0859)

-0.2096
(0.0967)

0.2368
(0.4944)

-0.1694

(0.4257)

-0.5848
(0.8606)
0.2345
(0.5499)
-0.1592
(0.4942)
-0.9824
(0.5619)
-1.7216
(0.5776)

0.2660

# ok

ook

Hok

L2 13

LFINE

3.4701
(3.2059)

0.2571
(0.0887)

-0.2050
(0.4809)

0.3892
(0.5061)
-0.1300
(0.4536)

-().3467
(0.8832)
0.2087
(0.5717)
-0.1336
(0.5139)
-1.0884
(0.5835)
-1.5910
(0.6335)

0.2159

EE 2

Aok

* **x = .01 significance level.

w+ = 05 significance level,

+ = .10 significance level.
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Table 12: Ordinary Least Squares Estimation
of EPA Administrative Penalties

Small Firm Sample (n=82)
(Stundard Errors in Parontheses)

Variahle LIINE LFINE LF¥INE LFINE
Intercept 3.6635 ¢ -2.3162 B.2059 *** 37523
(1.6124) (2.3579) (1.5405) (3.4860)
Ability to pay:
LSALES 0.2504 ** 0.2468 ** 0.0785 0.0988
(0.1158) (0.1109) {0.1003) (0.1019)
Enforcement
spoending:
ROGROWTH -0.2290 - -0.2047
(0.1034) (0.1292)
LGRD - -1.0829  ww% - (16932
(0.3534) (0.5175)
Expecled Gain:
MANLOW 1.2127 ** 0.7045 1.2245 ** 1.2733 ¥
(0.5839) (0.5576) (0.4994) (G.5064)
MANHRIGH 1.6493 *** 10546 *+* 1.G497 et 16654 *x*
(0.4173) (0.4293) (0.3741) (0.3812)
Act:
CAA - - -0.5873 -(.3764
(0.9673) (0.9608)
CWA - - -0.6851 -0.7197
- (0.6292) {0.6309)
EPCRA - - -2.3652 ¥+ L2 5012 Wk
(0.6320) (0.5274)
FTFRA - - -2 TIS6  *RE D TRRG Rk
(0.6517) (0.6511)
RCRA - - -3.0138  *eE D.488]  wex
(0.5231) (0.6858)
SDWA - - -2.4835  ¥¥* 27108  hEw
(0.8838) (0.8848)
Adjusted R? 0.22:32 0.2876 0.5167 0.5119

# * + — _(J1 significance level.
wx = .05 significance level.
* = .10 significance level.



Turning first to the large.ﬁrm sample, firm size is the most significant determinant of
administrative fines assessed by the EPA. A one percent increase in sales raises fincs for
large firms by roughly .26 percent. On average, fines increase by $42.34 for every $4.83
million increase in sales. Tn addition, the trade-off between finos and regulatory resources
continues to hold for the model estimated using average annual growth in enforcement
spending, RGROWTIH, The cocfficient is negative and significant at the five percent leve),
As with the full sample estimation, the coefficient of LGRP i3 the pradicted sign, hut
is no longer statistically sipnificant. Finally, there is only weak evidence that fines for
large firms are affected by legislative differences. Only fines for violations of RCRA are
lower than those for TSCA violations and the difference is significant at the 1 percent
level. Violations of FIFRA are also lower than TSCA. violations; however, the difference is
significant only at the ten percent level.'® In summary, my results suggest that firm size is
the most significant determinant of fines levied on large firms by the EPA. Furthermore,
there is weak evidence of a trade-off between fines and resources or of differences across

EPA legislations.

The results for the small firm sample are presented in Table 12, Contrary to large firms,
the results suggest that firm size is nol significant in explaining variations in {ines agsessed
on small firms. The OLS estimates of Equations () and (7) are presented in Columns 3
and 4. The results indicatc that the estimated coefficient of LSALES is not significantly
different from zero. Furthermore, both measures of regulatory spending on enforcement.
provida no evidence of substitutability between fines and rescurces. However, the models

provide strong evidence for gain-based penaltics and differences across legislations.

Fines for small firms appear to be positively related to the expecied gain from non-
compliance. The estimated coefficients vector of the expected gain variables indicate that
fines for manufacturing firms are significantly higher than fines for non-manufacturing
firms. Moreover, the magnitude of the coefficients of MANLOW and MANHIGH in 3 of
the 4 regression models is consistent with the theory that fines are higher for manufacturing
firms with high abatement costs (high expected gains), than for manufacturing firms with

low abatement costs (low expected gains),

¥No large firms in the sample violated SDWA.
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In addition, differences across EPA legislations are significant in determining the mag-
nitude of fines for small firms. Iines for TSCA are higher than finies for violations of all
other legislations. Moreover, the difference between fines for TSCA and fines for EPCRA,
RCRA, FIFRA, and SDWA violations is significant at the 1 percent level. The results
suggest that fines for small firms arc gain- and harm-based, but not related to firm size,

I employ the Chow test to test the hypothesis that the coefficients in the small and
large firm subsamples are the same. Formally, the null hypothesis is that 8§ = 87 for all
k=0,5,G,R,6 H, where (3f represents the coofficients for the large firm sample and 8§
represents the coeflicients for the small firm sample. The F statistics for the regressions
shown in Equations (6) and (7) is 1.82 and 2.00, respectively. Given a critical valuc of
1.79 for 5 percent significance, 1 reject the hypothesis that the coefficients are the same in
the two subsamples. This provides strong evidence that EPA considers different factors

whon fining small and large firms.

Table 13 presents the OLS estimates of the log-linear regression models presented in
Equations (8) and (9) using the sample of 17 enforcement cases that include pollutant
data. For this subsample, the expected gain variables (NONMAN, MANLOW, and MAN-
HIGH) are omitted since inclugion worsened the fit. Table 13 gives the coefficient cstimates
both with and without the hazardous substance ranking, HAZSUB, using each measure of
enforcement spending. Recall, the sample does not include violations of FIFRA, Further-
more, there is only one RCRA violation, one CAA violation, and two SDWA violations.
As a result, analysis of variation in the fine across acts is limited to variation across TSCA,
EPCRA and the CWA.
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Table 13: Ordinary Least Squares Estimation
of EPA Administrative Penalties

subsarple with Pollutant Duta (n=47)

(Standard Errors in Parentheses)

Variable LFINE LFINE LFINE LFINE
Intercept 66198 *** 53630 *** 244408 *** 903272
. (1.5435) (1.5294) (5.1577) (5.2650)
Ability to pay:
LEALES 0.1847 ** 0.1640 ** 0.1688 ** 0.1526
(0.0833) (0.0794) (0.0819) (7.0785)
Enforcement
Spending:
RGROWTH -0.4703 **¥ 03830 w - -
(0.1292) (0.1278)
LGRP -— — 3.2409 *¥* 26721
(0.8116) (0.8163)
Act:
CAA -0.9914 -0.7309 -().5524 -0.3867
(1.3553) (1.2881) (1.3255) (1.2668)
CWA 0.3342 1,433 = 0.3265 1.3505
(0.5936) (0.7318) (0.5786) (0.7218)
EPCRA -1.098 ** -0.4335 -1.2072 ¥ .D.5752
(0.4786) (0.5562) (0.4680) (0.5546)
FIFRA - — - —
RCRA -0.4546 0.2073 0.0046 0.5400
(1.3670) (1.3249) (1.3393) (1.3007)
SDWA -(.9132 0.1637 -1.001 -(.0246
(1.0897) (1.1294) (1.0621) (1.1154)
Harm:
HAZSUDB o 0.0064 ** e 0.0050
(0.0023) (0.0023)
Adjusted R? 0.4358 0.4042 0.4635 0.5117

L2

ok

*

+# % = .01 significance lavel.
wx = (3 significance lavel,
» = .10 significance level.
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Columns 1 and 2 in Table 13 rcveal thai the harm imposed by the pollutant does
iupact the magnitude of the fine. The sstimated eoefficlent of HAZSUR is significant at
the 5 percent lavel, Tho intorpretation is that a 1 unit inereaso in the pollutant’s harm
ranking yields roughly a 0.0054 percent in the fine. ‘This implics that fines for violations

involving PCBs are 1.09 percent. hipher than fines for violations invalving chlorine.

Muoreover, inclusion of HAZSUD shightly reduces tho'signiﬁqa,nce, as well as the mag-
nitude of the estimated cocfficients of LSALES and RGROWTH, while improving the ad-
justed R? from 43568 to .4942. Controlling for the pollutant’s harn reduces the constant
tarm, which represents the intercept for TSCA viclation. Only fines for CWA violations
are significantly different from fines for TSCA violations. I emplay the F-test to test the
restriction that Bz = 0, The computed F-stalistic for the restricted and unresiricted
regressions presented in Columns 1 and 2 §s 5,50, Given a critical value of 4.10, I reject
the null hypothesis that Az = 0 at the § pereent significance lavel and conclude that the

harm imposed by the pollutant is 4 significant determinant of the magnitude of the fine.

Columus 3 and 4 presented in Table 13 present the cstimated regression equation
which ineludes the log of the ratio of IPA enforcement spending to gross regional product,
LGRP, as a measure enforcement, resources. These results also provide evidence that the
harm imposed by the pollutant impacts the magnitude of the fine. Inclusion of HAZSI/ B
improves the adjusted £? from .435% to .4942. The cstimated coefficient of HAZSUB
is significant. at the 5 percent level and raughly the same magnitude as the estimate
presented in Column 2. Again, inclusion of HAZSUD reduces both the significance and
the magnitude of the firm’s ability to pay, LEALES, and enforcement spending, LGRP;
however, the sign of the estimated coefficient of LGRP is positive, rather than negative,
This contradicts the prediction of substitutability between enforcemoent resources and fines.

Fincs for CWA violations are stalistically greater than fines for TSCA violations.

The computed Festatistic for the restricted and unrestricted regressions presented in
Columns 3 and 1 is 4.85. Given a critical value of 4.10, T again reject the null hypothesis
that fz = 0 at the 5 percent significance level and conclude that fines reflect the harm

imposed by the pollutant,
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5 Conclusions

This paper presents strong evidence that the EPA applies different criteria when fining
small and large firms. Fines for large firms depend significantly and positively on the
size of the viclator's parent company, while fines for small fiems depend significantly and
positively on the expected gain to the violator from non-compliance. Moreover, fines for
small firms differ across legislation. Fines for violations of TSCA, CAA, and CWA arc
greater than for violations of SDWA, EPCRA, RCRA, and FIFRA. This may suggest that
fines for small firms also reflect the harm imposed by the violation. Analysis of 4 small
subsample of the data implies that the fines are increasing in the harm and that EPA
consideration of harm may reduce the importance placed on other factors, including the

firm’s ability to pay or regulatory enforcement spending,

I provide evidence of substitutability between EPA enforcement weapons (fines and
resources) when fining large firms, but not when fining small firms. There is a strong
negative relationship between fines for large firms and the growth rate of EPA regional
spending on monitoring and enforcement. This suggests that fines for large firms are
higher in regions that have recently cut spending on monitoring and enforcement. There
is little evidence of  relationship between fines for small firms and regional spending on

enforcement.

My results provide further cvidence that fines are higher for large firms. This finding
may support the “deep packets” theory, provided there is not positive relationship between
the size of the violation and the size of the parent company. Otherwise, ] must reserve
fny conclusions to the finding that fines are highar for large firms. Examination of the

relationship between firm size and vialation size is a fruitful area for future research.

The major obstacle to empirical studies of regulatory enforcement policy like this one
continues to be lack of data. While the development of IDEA marks considerable progress
in EPA’s efforts to provide the public with & centralized source of enforcement data, there
is room for improvement. This study could have been enhanced with iflfﬂrr:w.tion on
historical non-compliance, the amount of the release, and the number of days in violation.
Hopefully, more widespread use of the system will lead to further improvement in both

the quantity and quality of available data.
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Appendix A
Major EPA Statutes

'The following environmental statutes are examined in this paper (acronyms are given
in parentheses): the Clean Air Act (CAA), the Clean Water Act (CWA), the Emecrgency
Planning and Community Right-to-Know Act (EPCRA), the Comprehensive Environ-
mental Response, Compensation, and Liability Act (CERCLA), the Federa) Tnsccticide,
F‘nngilr:idts and Rodenticide Act (FIFRA), the Resource Conservation and Recovery Act
(RCRA), the Safe Drinking Water Act (SDWA), and the Toxic Substances Control Act
(TSCA). A brief statement of the overall objective of each act follows, The accepted
pronunciation of associated acronyms are provided for those statutes that arc cornmonly

referred to by their acronym,

The CAA established National Ambient Air Quality Standards (NAAQS) for six
“criteria pollutants” (nitrogen dioxide, sulfur dioxide, lead, ozone, carbon monoxide, and
particulate matter), as well as National Emission Standards for Ilazardous Air Pollutants
(NESTTAPS) for 149 air toxics. The NAAQS are implemented through source specific ciis-
sions limitations cstablisher by states in State Implementation Plans (SIPs). Each siato

is responsible for assuring that air quality within its borders meets the Jevels prescribed

by the NAAQS.

The CAA applies to all new, existing and mobile sources of ajr pollution. A field
citation program allows agency inspectors 1o issue “environmental traffic tickets” up to
$56,000 por day per violation. Criminal penalty maximums range botween $100,000 to
$250,000 per day and wp to as many as fifteen years in jail for individuals and betwoen
$200,000 to $1million per day for corporations, depending on the violation. The highest

penalty maximums arc those for knowing releases of hazardous air pollutants,

Arbuckle (1993, p. 155) states thal the objective of the CWA is “to restore and maine
tain the chemical, physical and biological integrity of the nation’s watcrs.” The CWA
regnlates now and existing direct dischargers, privately and publicly owned pretreatment
facilities and non-point sources including five categories of municipal and industrial storm

water dischargers. Pollutants regulated by this act include conventional pollutauts (e.g,



suspended solids, fecal coliform, pH, Biochemical Oxygen Demand, oil and grease), toxics
(chlorinated organie chemieals, heavy metals, and pesticides), and select nonconventional
pollutants {(ten substances listed to date). All dischargers to the surface are required to ob-
tain permits which meet technology based performance standards and require dischargers

to report violations of these standards.

The CWA provides for two classes of administrative penalties. Class I penalty limits
are $25,000 total for the proceeding and $10,000 per violation. Class II penalty limits
arc 3125,000 total for the proceeding and $10,000 per violation. Civil penalty limits were
increased under the 1987 amendments from $10,000 per day of violation to $25,000 per
day of violation. The amendments set forth a number of factors to he considered in
setting penalties including the seriousness of the violation, the economic benefit from the

violation, and any history of non@compliance.

EPCRA, pronounced ep kra, deals with ecmergency situations, as well as reporting re-
quirernents. It requires facilities to plan for chermical emergencics and to notify of chemical
accidents and releases. In addition, it requires annual reporting of the use of hazardous

substances and/or toxic chemicals in the work place.

Like the CWA, EPCRA also provides for two classes of administrative penalties. Class
I penalties are up to §25,000 per violation and Class 11 penalties are up to $25,000 per day
for each day during which the violation continued. Penalty limits for repeat violation are
up to §75,000 per day the violation continues. O Civil penalties limits range from $10,000
to $25,000 per day per violation.

CERCLA, pronounced ser kla, addresses issues of pest disposal of hazardous sub-
stances. Section 104 authorizes EPA to investigate releases or substantial threats of release
of hazardous substances or pollutants or contaminants inte the environment which may
present an imminent and substantial danger to public health or welfare, Lee (1993, p. 277)
notes that sites are scored using EPA criteria which considers toxicity of the substance,
location of potential receptors, exposure pathweys, threats to the humaon food chain, and
threats to ambient air and ground water. Sites are place on the National Priarities List
when this score exceeds a benchmark level (28,5). Once listed, the site is eligible for re-

moval or remediation actions, The Record of Decision sets forth EPA’s selected remedy
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and the factors considered to reach this decision. Parties potentially liable for the clean-up
costs include current owners/operators (regardless of their _.involvement in the handling,
disposal or treatment of the relevant hazardous waste), former OWLers/operators, genera-
tors, and transporters.’® CERCLA enforcement actions were discarded from the sample
duc to difficullies in obtaining financial information for all responsible partics.

FIFRA, pronounced fif ra, regnlates the regiatrutioh, nse, cancellation and suspen-
sion of pesticides. It contrals both genernl use, as well as restricted use by private and
commercial certified applicators. Miller (1093, p, 417) states FIFRA requires that the
pesticide will perform its intended function withont. “unreasonable adverse effacts on the

environment.”

RCRA, pronounced rick re, governs companies that reduce their inventories or dis-
card hazardous wastes, as well as accidental spills of hagardous wastes. It is considered
a “cradle to grave” policy since it applies to active gencrators, transporters, and treat-
ment/storage/disposal (TSD) facilities that deal with hazardons waste. TSDs arce required
to obtain a permit for operating conditions. Subtitle I of RCRA addresses existing and
new underground storage tanks containing hazardous substancos (not wastes), petroleum
ar petroleum-hased substances. Violations of Subtitle C or Subtitle T ean result in civil

penaltics of up to $25,000 per day of violation.

The SDWA has two primary purposes. The first is to cnsure that tap water is fil
to drink. The second is to prevent contamination of ground wator which serves as the

principal source of drinking water for a large majority of the population.

With respeet to the first objective, the SDWA regulates public water systems which
are defined as any systemn that provides piped water for human consumption and has at
least fifteen service connections ot serves at least twenty-five individuals on a regular ba-
sis. This statute establishes health-based National Primary Drinking Water Regulations
(NPDWBRSs), in addition to aesthetically-based National Secondary Drinking Water Reg-
ulations (NSDWRs). The NPDWRs set Maximum Contaminant Levels (MCLs) for 83
contaminants and requires piblic water systems to notify the proper regulatory anthority

and its customers when the MCLs or other SDWA requirements are violated.

A transporier is only liable if il selected the disposal or troatment site.
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With respect to the second objective, the SDWA establishes two ground water protec-
tion programs: the Underground Injuction Control (UIC) Program, which regulates the
disposal of liquid wastes underground through a permit system, and Wallhead Protection
Programs, which are developed by the states to prevent contamination of areas surround-
ing wells that supply drinking water to public water systems. Violators are not required

to give public notice under the UIC program.

If EFA ﬁndé a violation of an MCL, it must notify the State and the public water
systern and provide advice for meeting compliance. If the state does not take appropriate
enforcement action within 30 days, EPA is abligated to either issue a compliance arder to
the public water system or begin a civil action. This initial compliance order may not assess
penalties. However, if the order is viclated, EPA may asses administrative penalties of up
to $5,000 per violation. Tf the action proceeds through court, EPA may assess penalties
of up to $25,000 per day per violation. Violations of public notification and monitoring
requirements are also subject to administrative penaltics of 5,000 per vinlation or civil
penaltics of $25,000 per day per violation. EPA may issue compliance orders for violation
of the UIC program, These compliance orders may include administrative penalties of
810,000 per day per violation up to $125,000. Civil penalties range up to $25,000 per day

and prison terms of up to three years,

TS3CA pronounced fos ka, gives EPA the authority to limit or prohibit the manu-
facture, process, use, distribution and disposal of chemical! substances listed on the Toxic

Inventory to the extent necessary to protect against risk,

TSCA authorizes EPA to issue administrative subpoenas te require the attendance
and testimony of witnesses, the production of reports, papers, documents or other such
information ag it deems necessary. Clivil penalties under TSCA are determined in a two-
stage process. First a gravity based penalty is calculated based on the nature, extent,
and cireumstances of the violation. Second, the gravity based penalty is adjusted upward
or downward taking into account nine factors including ability to pay, good faith efforts
to comply, and history of prior non@compliance. Penalties are adjusted up 25 percent
for willful violation and up or down 15 percent depending on the extent of “good faith"

efforts to comply.
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