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Foreword

Twelve years ago, Congress established the federal Superfund pro-
gram to deal with the cleanup of inactive hazardous-waste sites.
Since its inception, the Superfund program has attracted considerable
public interest and controversy. Public interest in the program was
driven by concerns over the potential dangers that closed landfills like
the Love Canal might pose to public health and the environment.
Public controversy has been sparked both by criticism of EPA’s initial
administration of the program and its slow progress in cleaning up
sites and by disputes about the program’s design and its potential ef-
fects on the cleanup process.

The design dispute has centered on two basic issues. The first relates
to what standards to use in assessing when a site has been “cleaned
up.” This issue of “how clean is clean” has focused on the cost impli-
cations of different standards. The second issue has revolved around
the use of a liability-based approach to ensure that the costs of
cleanup are borne by the parties that caused the problem and not by
the public at large.

The decision to use a liability approach to assign responsibility for
cleanup was controversial from the beginning. Superfund repre-
sented a somewhat novel use of the liability system, which is tradi-
tionally used to assign responsibility for compensating damages after
they have occurred rather than to abate a hazard before the fact.
Moreover, many Superfund sites had been in operation for decades
and could have involved numerous parties whose shares of contribu-
tion to the hazard at the site, and thus their responsibilities for clean-
ing up that hazard, were unknown. Critics of the program argue that
a liability approach would encourage litigation over responsibility and
that the lion’s share of the expenditures would, as a result, go to de-
termine who should pay rather than to paying for the actual cleanup.
Advocates of Superfund’s liability approach, on the other hand, assert
this approach is essential to making sure that the parties who caused
the hazard pay for its cleanup.

Given the ICJ’s focus on the liability system and its consequences,
this second issue was a natural topic for our research. Consequently,
several years ago, we set out to understand the operation of the
Superfund program and the consequences of its liability approach to
hazardous-waste cleanup. In a first study, published in 1989, we de-
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scribed the program and its operation, its progress, and costs. We
also raised issues about the program’s design and its implications for
the pace, costs, and nature of the remedies selected.

The current study moves beyond a basic program description to con-
sider in greater detail the transaction-cost issue. This study focuses
on two of the key players in the hazardous-waste cleanup process:
very large companies who are involved in cleanups at a number of
sites (potentially responsible parties, or PRPs) and insurers who are
brought into the hazardous-waste cleanup process by their policy-
holders’ indemnity claims. The Report does not limit its scope simply
to sites on the National Priority List (Superfund sites), since only a
small fraction of all inactive hazardous-waste sites is on that list, and
an important question is whether Superfund will influence cleanup
practices more generally. The Report describes the experience of
these two players with a particular focus on the scope of their in-
volvement with Superfund and Superfund-type sites and the division
of their expenses between cleanup and transaction costs.

The Report’s findings, which provide the first empirical evidence on
transaction costs in the Superfund program, describe the experiences
of an important part of the population affected by Superfund. It may
surprise some by showing that the transaction-cost experiences of
firms are not uniform and by suggesting some of the factors that in-
fluence that variation. But the picture is still incomplete. We need
information on the experiences of other relevant parties. Small and
medium-sized PRPs, state and local governments, reinsurers, and the
federal government itself will all play an important role in determin-
ing the final transaction costs of Superfund. Also, despite the fact
that Superfund is now a decade old, too few sites have actually com-
pleted the cleanup process to provide a reliable estimate of what the
final cleanup and transaction costs of the program will be.

It may, in fact, be many years before we have a final answer to these
questions. Nonetheless, by providing solid information about a criti-
cal aspect of the Superfund process, this Report should make an im-
portant contribution to the ongoing policy debate about the Superfund
program.

Kevin F. McCarthy, Director
The Institute for Civil Justice



Executive Summary

Congress enacted the Superfund program in 1980 to clean up the na-
tion’s worst inactive hazardous-waste sites. Superfund uses a liabil-
ity-based approach intended to help government tap private-sector
resources to finance and conduct cleanups. In prior work, we focused
on the progress and expenditures of the federal program. In the pre-
sent study, we turn our attention to the activities and expenditures of
two sets of private parties: large industrial firms (the potentially re-
sponsible parties, or PRPs) and insurance companies.

SUPERFUND’S LIABILITY APPROACH

Under Superfund, the government may either clean up a site and sue
PRPs to recover cleanup costs or require PRPs to undertake the
cleanup themselves. The legal basis for this approach is the doctrine
of strict, joint and several, and retroactive liability:

¢ Strict liability means the government needs to prove only in-
volvement at a waste site, not negligence.

¢ Joint and several liability indicates that any involved party may
have responsibility for the entire site, regardless of its degree of in-
volvement.

¢ Retroactive liability means that parties can be held liable for
past actions that may have been legal at the time.

Since its inception, Superfund, like similar programs at the state
level, has generated considerable controversy. Some critics argue
that the liability-based approach shrouds the program in litigious-
ness, slowing the pace of cleanups and creating steep transaction
costs for private parties. Defenders of the program counter that, on
equity grounds, “polluters” should pay and assert that the liability
approach is effective in inducing voluntary cleanups and deterring
unsafe waste-handling practices.

This report attempts to provide a more informed basis for this debate
by examining empirically the effects of Superfund’s liability-based
approach on the cost of waste-site cleanup. We used data from large
PRPs and insurance companies pertaining to each group’s general
experience with hazardous-waste sites and claims. Our analysis
focuses on insurer and PRP expenditures and the breakdown of those



expenditures into cleanup and transaction costs (incurred in resolving
disputes about who is responsible for cleanup). Because we were
interested in the overall impact of Superfund and similar state laws
on business firms, we include in our analysis cleanups instigated by
state programs and those undertaken privately, as well as those that
are in the federal Superfund program.

INSURANCE COMPANIES: GROWING INVOLVEMENT,
HIGH TRANSACTION COSTS

General Description of Insurer Experience

We collected data from four national insurance carriers on claims in-
volving inactive hazardous-waste sites. Both large and medium-sized
insurance carriers were represented. In all, these insurers have re-
ceived over 13,000 claims for cleanups or bodily injury and property
damage (BI/PD) at inactive hazardous-waste sites. Thus, while we
did not sample a large number of different insurers, our data rep-
resent a substantial number of cases.

¢ Between 1986 and 1989, insurer spending rose from an annual av-
erage of $9 million per firm to over $17 million. In 1989, spending
by the individual insurers in our sample ranged from under $10
million to over $30 million.

¢ Over the same period, pending claims against insurers rose
rapidly, from approximately 650 per company to 2,200, and the av-
erage number of policyholders that had filed claims grew from
nearly 200 to 1,000.

¢ If the sampled firms are representative of the insurance industry
as a whole, the nation’s insurers spent $470 million on claims in-
volving inactive hazardous-waste sites in 1989.!

Breakdown of Expenditures

We categorized insurer outlays as either indemnity payments or
transaction costs. Indemnity payments are made to the policyholder,
generally for site cleanup. Transaction costs have twe main compo-
nents: costs of coverage disputes and costs to defend the policyholder.
Coverage disputes pertain to whether insurance policies cover claims
brought by policyholders. Payments to defend the policyholders are
generally made for legal representation of PRPs in litigation with

1These totals include costs for both cleanup and BI/PD claims.



other PRPs, the government, or other private parties over liability.
We found that

Most insurer outlays to date were transaction costs. On average,
transaction costs were 88 percent of total expenditures. The trans-
action-cost shares were consistently high across insurers—ranging
from 80 to 96 percent.

If the sampled firms are representative of the insurance industry
as a whole, insurers spent $410 million on transaction costs in
1989.

The composition of transaction costs varied substantially across in-
surers. Some firms spent a high proportion on coverage disputes
while others spent a high proportion defending the policyholder.
On average, the insurers allocated roughly 42 percent of total out-
lays to coverage disputes and 37 percent to defending the policy-
holders.

We found no evidence of a substantial difference between the
transaction-cost shares for sites on the federal National Priorities
List (NPL) and non-NPL sites.

The transaction-cost share for claims involving inactive hazardous-
waste sites is much higher than for other lines of property-casualty
insurance. For comprehensive general liability insurance as a
whole, the transaction-cost share is approximately 30 percent.

Claim Experience

Several interesting patterns emerged when we examined the claims
received by insurers:

Two-thirds of the claims made against insurance policies are still
open.

The transaction-cost share for closed claims was 69 percent. This
suggests that as insurers resolve more claims, annual transaction
costs as a share of total expenditures may decline. However, the
claims closed thus far may be unrepresentative of claims pending
(for example, they may be less controversial). Even if the share of
transaction costs falls in the future, the overall annual level of
transaction costs may continue to rise.

Claims involving hazardous-waste sites fall into two categories:
cleanup claims and BI/PD claims. Cleanup claims brought by poli-
cyholders attempt to recover costs pertaining to the remedial pro-



cess at the site. BI/PD claims result from suits filed against PRPs
by people who live, work, or own land near a waste site who seek
compensation for bodily injury or property damage allegedly re-
lated to the site. While BI/PD cases do not pertain to the cleanup
per se, they are often based on information released during the
cleanup process on the identities and waste contributions of PRPs.
In that sense, such suits are induced by Superfund and similar
state laws, even though similar suits may well arise whether or not
a liability-based approach is used.

¢ We found that 16 percent of claims insurers receive have a BI/PD
component and that BI/PD claims account for 21 percent of insurer
costs. The transaction-cost shares for cleanup claims and BI/PD
claims were almost identical.

PRP INVOLVEMENT ALSO GROWING, BUT TRANSACTION
COSTS MODERATE

General Description of PRP Experience

Five very large industrial firms (appearing on the Fortune 100 list)
provided data on their expenditures at inactive hazardous-waste
sites. These firms had been contacted by the government or other
private parties regarding cleanup at an average of 144 sites. Again,
although we did not sample a large number of PRPs, our data repre-
sent over 700 firm-site combinations.

We found that PRP annual outlays for site cleanup nearly tripled be-
tween 1984 and 1989, increasing from $2.6 million to $6.1 million.
Though these figures are substantial, they represent a miniscule
fraction of the average annual sales figures for these firms, which in
1989 averaged $70 billion.

Through 1989, the intensity of interaction of the PRPs with their in-
surers was uneven. Two of the PRPs were self-insured up to very
high thresholds and do not expect to pursue insurance coverage at
this point. The other three have notified their carriers, but none has
received any indemnity or defense payments. One PRP has initiated
an omnibus coverage suit against a large number of its insurers,
which generated substantial legal costs in 1988 and 1989.



Breakdown of Expenditures

We categorized the outlays of the five PRPs as investigation and re-
mediation costs (those directed toward site cleanup) or transaction
costs:

¢ Between 1984 and 1989, transaction costs averaged 21 percent of
the total outlays of each firm.

¢ The split between transactional and remedial expenditures was
reasonably consistent across these firms, with individual firm
shares ranging from 15 to 31 percent.

¢ The bulk of the transaction costs was for legal representation.

Transaction Costs Vary Significantly by Site

The five PRPs provided specific information on sites where they had
spent more than $100,000 to date. Eighty-five percent of their total
outlays occurred at these sites. Seventeen percent of the total outlays
at these sites was transaction costs, and when each site is weighted
equally, the transaction-cost share averages 34 percent. This differ-
ence is because the sites with the largest expenditures generally have
the lowest transaction-cost shares. Transaction-cost shares varied
considerably across sites.

We analyzed the relationship between transaction-cost share and a
particular site attribute when other attributes are held fixed. The
most important findings were

* Transaction-cost shares are 34 percentage points lower at single-
PRP sites than at multiple-PRP sites when other attributes are
held fixed, and the difference is statistically significant.

* Transaction-cost shares depend strongly on the stage in the
cleanup process that the site has reached. Sites further through
the process have lower shares even when other attributes are held
fixed.

¢ The difference in transaction-cost shares at NPL and non-NPL
sites was small and not statistically significant.

Transaction-cost shares at sites in the later stages of the cleanup pro-
cess average 23 percent if sites are weighted equally and 12 percent
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when weighted by total costs.? However, we think it premature to
project the ultimate transaction-cost shares for the cleanup program
from these percentages for two reasons. First, these sites may be dif-
ferent from those still in the early stages of the cleanup process.
Second, there may be litigation among PRPs or between PRPs and
their insurers after remedial activities are complete that will cause
the transaction-cost shares to rise.

Our site analysis also found that firms are cleaning up some sites in-
dependently of direct government involvement. We estimate that
PRP-initiated cleanups account for 10 percent of all cleanups where
firm expenditures are in excess of $100,000. While transaction-cost
shares for costs to date are only 8 percent, the transaction-cost shares
for PRP-initiated cleanups do not appear to be different from those in
which the government is involved, when other site attributes are held
constant. This suggests that it is not government involvement in and
of itself that generates transaction costs, but rather the litigation or
negotiation among multiple parties, regardless of who they may be.

ARE THESE FINDINGS REPRESENTATIVE?

We are confident that our findings on the transaction-cost shares for
insurers are representative of the industry as a whole:

¢ The transaction-cost shares of the four firms in oui' sample are con-
sistently high, which gives us confidence that the experience of in-
surers is fairly uniform.

¢ Where comparable, a U.S. General Accounting Office survey of 13
insurers reports averages consistent with our findings.

We cannot be sure that the transaction-cost shares of the five PRPs in
our sample generalize to other very large (Fortune 100) firms.
However, we have reason to think that they are representative:

¢ These firms had different attitudes and approaches to the cleanup
process, yet all transaction-cost shares ranged between 15 and 31
percent.

2]f one is interested in the relationship between the total resources expended at
sites and site characteristics or in projecting a nationwide total for transaction costs
and transaction-cost share, the dollar-weighted average is relevant. If, on the other
hand, one is interested in the expected value of the transaction-cost share for a site
picked at random from a particular category or in comparing sites with different char-
acteristics, the simple average is more appropriate.



¢ The interaction of these PRPs with their insurers is not at odds
with the experiences reported by insurers.

Whether or not these large firms are representative of small and
medium-sized firms remains an open question. Additional data on
the experiences of small and medium-sized firms are necessary before
any conclusions can be reached.

FURTHER QUESTIONS

These results provide information on the activities and expenditures
of two important sets of actors in the cleanup of inactive hazardous-
waste sites. However, a full evaluation of the liability-based approach
must consider all parties. As noted, we require more information on
small and medium-sized firms. We also need data on the level and
breakdown of federal, state, and local government expenditures.
While enforcement costs were 11 percent of the Environmental
Protection Agency’s outlays between FY 1984 and FY 1988 (which
roughly corresponds to the time period of the data reported here), the
breakdown of the other costs into transaction versus remediation
costs is unknown. There is also little information available on the
level and breakdown of state and local expenditures.

A full evaluation of Superfund and similar state programs must also
consider the benefits of taking a liability-based approach. We found
some evidence that firms are initiating cleanups at hazardous-waste
sites, and some of this activity may be due to the liability system.
There are also other possible benefits, however, such as incentives to
dispose of hazardous waste more carefully in the future.

Our understanding of the transaction costs generated by the liability-
based approach is incomplete. Our research suggests that, so far,
substantial transaction costs have been generated, but that while the
share of transaction costs is high for some parties, it is not nearly so
high for others. Our research also suggests that there is considerable
variation in transaction-cost shares across sites. A more thorough
site analysis would likely give more insight into how and where
transaction costs are generated. More information on the characteris-
tics of the nation’s inactive hazardous-waste sites would provide a
better prediction of what transaction costs will ultimately be.
However, it may only be as time passes and more sites move into the
later stages of the cleanup process that we will be able to develop an
accurate picture of the transaction costs generated by the liability-
based approach of Superfund and similar state laws.
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1. INTRODUCTION

Congress established the Superfund program to clean up the nation’s
worst inactive hazardous-waste sites.! The program is based on a
broad liability doctrine intended to shift the cost of waste cleanups
from the government onto the private sector. The program allows the
government either to clean up a site and recover its costs from the
parties responsible for the waste or to require the potentially respon-
sible parties (PRPs) to undertake cleanup themselves.

Since its inception, the program’s approach has been controversial.
Widespread concern has focused specifically on whether the program
motivates private parties to spend more money litigating than clean-
ing up waste sites. This report examines the experience of very large
PRPs and insurance companies involved in the cleanup of inactive
hazardous-waste sites. It characterizes that experience in terms of
total expenditures and the share of transaction costs in those expen-
ditures. The purpose is to provide policymakers with empirical in-
formation about the effects of Superfund’s liability-based approach.

PROGRAM BACKGROUND AND PROGRESS TO DATE

Congress enacted the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) to clean up inac-
tive sites contaminated with hazardous substances. CERCLA, com-
monly known as Superfund, was amended in 1986 by the Superfund
Amendments and Reauthorization Act (SARA), was extended as part
of the Budget Reconciliation Act of 1990, and is scheduled for reau-
thorization in 1994. Many states have adopted laws similar to the
federal statute, and federal, state, and even municipal governments
have implemented the provisions of these laws.23

1Sites in the Superfund program need not necessarily be inactive hazardous-waste
sites. First, Superfund addresses hazardous substances, not just hazardous wastes.
Sites where usable products were spilled that threaten human health or the
environment are subject to the provisions of the law. However, sites with hazardous
substances are commonly referred to as hazardous-waste sites, and we do so here.
Second, sites in the Superfund program need not be inactive. The Resource
Conservation and Recovery Act (RCRA) adresses cleanups at active sites, but active
sites can also be handled under Superfund. Nevertheless, the focus of Superfund is on
inactive sites.

2For example, New York City has organized the cleanup effort at several sites.

3For descriptions of the Superfund remedial process, see Acton (1989) and Lucero et
al. (1989).



A large number of inactive hazardous-waste sites across the country
are potentially subject to Superfund-like programs. As of December
1990, there were nearly 34,000 sites in the Environmental Protection
Agency’s (EPA’s) inventory (the Comprehensive Environmental
Response, Compensation, and Liability Information System
[CERCLIS])) that might require attention. EPA has determined that
58 percent of these sites requires no federal action beyond a prelimi-
nary assessment of the potential hazard, leaving roughly 14,000 sites
across the nation for possible inclusion in the federal program.¢ As of
mid-1991, EPA had placed 1,236 sites on the National Priority List
(NPL)—the list of those sites most hazardous to human health and
the environment (EPA, 1991a).

Through the end of fiscal year 1990, EPA had obligated approximately
$7.5 billion for the Superfund program’s activities. Since 1988,
annual obligations have run at roughly $1.5 billion (EPA, 1991). As
reported in Acton (1989), actual dollar outlays were 63 percent of
obligations through FY 1988. If this pace continued, it suggests that
outlays through 1990 were approximately $4.7 billion. In addition to
the outlays by EPA, there are outlays by state and local governments
and by private parties for the cleanup of inactive hazardous-waste
sites. We have no good estimates of state and local outlays, and out-
lays by private parties are the subject of the current work.

Few NPL sites were cleaned up during the first 10 years of the
program. Table 1 presents a snapshot of where the program stood

Table 1

All Sites Ever on the NPL by Stage of
Cleanup as of September 19902

Sites Percent
Site Studies 702 57
Remedy Selected 64 5
Remedy Design 164 13
Cleanup Ongoing 224 18
Construction Complete 34 3
Delisted from NPL 29 2
Unknown 19 2
Total 1,236 100

SOURCE: EPA (1990).

2Sites classified by the stage of the most advanced
component (operable unit) of the site.

4States may clean up sites that do not qualify for the federal program.



shortly after the period for which we present data in this report.
Cleanup is in some sense complete at 63 sites (5 percent), and most
sites are still in the Site Studies stage. (See Appendix A for
definitions of the cleanup stages.) We currently have no good
estimates of the cleanup status of the non-NPL sites requiring
attention across the nation and so cannot compare the cleanup at
those sites with NPL sites.

POLICY BACKGROUND
Superfund’s Liability Provisions

Legal liability under Superfund and similar state laws is a key in-
gredient driving both costs and outcomes. This liability is strict, joint
and several, and retroactive:

¢ Strict liability means that a PRP is liable for cleanup costs or resto-
ration even when there was no negligence. Indeed, in many
instances, parties may have been acting with an explicit license or
permit from a governmental agency at the time the original dis-
posal took place.

* Joint and several liability is a cost-recovery mechanism, and means
that even if several parties contributed to the waste at a site, one
party can be asked to bear the full cost of the remedy. That party
may then seek contribution to its costs from other parties through
a private legal action.

* Retroactive liability means that the provisions apply to actions that
took place before CERCLA was passed.

A PRP is almost any party that had anything to do with the haz-
ardous substances. The PRP could be any generator of hazardous
substances, a party who transported the substance, a party who ar-
ranged for the transport or disposal of the substance, or the owner or
operator of a site where the substance was stored or disposed of.

The liability provisions of Superfund and similar state laws were the
subject of frequent litigation in the early years of the program. The
provisions of strict, joint and several, and retroactive liability as they
relate to PRPs now seem to be pretty well settled as matters of law
and are not generally litigated de novo. There are several other
aspects of liability that are currently being hotly contested, however:



municipal liability, lender liability, and insurer liability. Municipal
and lender liability are currently being debated on the federal level,
while insurer liability is the subject of state law.

In many instances, a municipality appears to have the characteristics
of either a generator, a transporter, a party that arranged for the dis-
posal, or a party that owned or operated a site contaminated with
hazardous substances. Municipalities often resist paying part of
the cost at a Superfund site, leading to additional controversy and
litigation between other PRPs and these municipalities. EPA has
promised guidelines to resolve issues of municipal liability early in
the cleanup process (Reilly, 1991; Inside Washington Publications,
1991), and legislation has been introduced to address the issue.’
However, as a matter of law, the liability of municipalities at
Superfund sites is very much unsettled and is a source of litigation.

Financial institutions are sometimes named as PRPs when they have
foreclosed on a contaminated property or briefly owned it during a
property transfer. Some financial institutions have fought liability in
such cases, arguing that they play no role in the management of the
site. EPA has proposed rules to protect lenders from Superfund lia-
bility in such circumstances,® and legislation to the same effect has
also been introduced in Congress.” However, the issue remains un-
settled.

The liability of insurance companies under Superfund is unclear, and
rulings vary from instance to instance. The result is that the law
with respect to insurance coverage is very much unsettled, and in-
consistent rulings have come from different state and federal district
courts. The continued uncertainty about insurance coverage is lead-
ing to (1) continued litigation, (2) delay in court, and (3) forum shop-
ping, in which both insurers and policyholders bring actions before
the court that they think is most likely to rule in their favor.

The Policy Debate

Superfund’s liability-based approach has been the focus of consider-
able public debate. Advocates see benefits in this approach, including
the following:

5For example, S. 1557, introduced by Sen. Frank Lautenberg and Sen. Tim Wirth in
1991, and H.R. 3026, introduced by Rep. Robert Torricelli in 1991.

6Proposed rule published in Federal Register, June 24, 1991, 56(121), p. 28798.

TFor example, H.R. 4494, introduced by Rep. John LaFalce, and S. 2827, introduced
by Sen. Jake Garn in 1990.



¢ Low government cost. Shifting the cost of cleanups to private
parties reduces governmental expenditures. Furthermore, by using
the doctrine of joint and several liability, the government can deal
with a smaller number of parties than if it had to seek cost
contributions in proportion to waste contributions.

¢ Perceived fairness. Advocates also feel that it is appropriate for
those who created the hazard to finance the cleanup-—that is, the
program enforces the “polluter pays” principle.

¢ More efficient cleanups. Because the private sector, often pos-
sessing important chemical or engineering expertise, has a high fi-
nancial stake in the process, advocates hope that this experience
will be brought to bear on the cleanup of individual sites, leading to
more efficient cleanups than those the government might under-
take alone.

e Deterrence. The high costs individual parties incur are expected
to deter unsafe hazardous-waste disposal practices, thus protecting
human health and the environment.

Critics see serious flaws in the liability approach, each one almost a
mirror image of the positive points that the advocates have identified:

e High transaction costs for private parties. By using a legal
doctrine that assigns costs to parties regardless of negligence and
regardless of their volumetric share at a particular site, the pro-
gram may create extraordinary legal costs and additional lawsuits
among private parties as they seek to reapportion the financial
burden. The low governmental costs are thus achieved at the price
of high private-sector costs.

* Inequity. Some firms question why they should pay for cleanup
when there may have been no negligence and, in fact, the original
waste disposal may have followed approved hazardous-waste prac-
tices prevailing at the time. Furthermore, joint and several liabil-
ity, which holds a firm liable for the cleanup of an entire site re-
gardless of the share of waste it contributed, is viewed by many as
unfair, since firms may be assessed out of all proportion to their
contribution of waste to the site.

* Postponement of cleanup by legal delay. Critics also feel that
because the liability system encourages litigation, it often delays
cleanups needed to protect human health and the environment.

¢ Encouragement of deception. Some critics are also concerned
that a liability exposure that is too sweeping may encourage
greater amounts of deception and illegal practices, so that parties



cannot be traced for their activities in disposing of hazardous waste
in the future. Thus, rather than improving disposal practices, the
sweeping liability may encourage less-safe practices.

Much of the current debate relies on anecdote, put forth by interested
parties. QOur approach is to emphasize systematic, quantitative in-
formation from a broad range of parties most significantly affected by
the program.

RESEARCH OBJECTIVES AND SCOPE

In prior work, we focused on EPA expenditures and sites dealt with
under the federal Superfund program (Acton, 1989). In the present
study, we focus on very large industrial firms (the PRPs) and on in-
surance companies. We investigate what response Superfund and
similar state programs have induced among these parties at sites that
are the object of these programs—inactive hazardous-waste sites.

In particular, we are interested in the distribution of private-sector
costs between investigation and remediation costs and the costs that
are essentially transactional. Transaction costs are defined more
carefully below, but loosely speaking, they are the costs that do not go
to the understanding or cleanup of particular sites. Instead, they are
related to the apportionment of cost among parties and are essentially
frictional in character. While there has been much speculation that
both the level and share of transaction costs generated in the cleanup
process may be high,8 very little empirical information is available.
In 1990, the U.S. General Accounting Office (GAO) conducted a
survey of insurers to determine costs related to hazardous waste
claims (GAO, 1991). Information on various types of costs was
reported, but certain categories were omitted, and the data were not
categorized so as to allow the calculation of the share of expenditures
going to transaction costs.

Other Issues

This work examines the impact of Superfund’s liability-based ap-
proach on the magnitude and composition of private party costs.® We

8See, for example, Hedeman, Cannon, and Friedland (1991).

9There have been many studies dealing with a large range of issues in the
Superfund process—including remedy selection, implementation strategy, the cost of
cleanup, contractor management issues, and duration of the remedial process. For ex-
ample, see Office of Technology Assessment (1989); GAO (1985, 1988, 1989); Hazardous
Waste Treatment Council (1990); EPA (1989); Church, Cooper, and Nakamura (1991);



also investigate whether Superfund has induced cleanups done
without any direct government involvement. Several other policy
issues fall outside the scope of this research. However, it is worth
noting these issues, because any full assessment of Superfund must
address them. They include the following:

¢ Houw clean is clean? Both the original Superfund act and SARA are
not clear about what cleanup standards are required. This ambi-
guity frequently leaves it unclear which environmental statutes
apply: the Clean Water Act, the Safe Drinking Water Act, the
Clean Air Act, state requirements, or other environmental statutes.
The 1986 amendments (SARA) added to this uncertainty by stating
that all “applicable or relevant and appropriate” environmental
standards should be taken into account in selecting remedies.
Uncertainty about the standard may be an important source of cost
or delay.

¢ Who should study and select remedies? There is controversy over
the appropriate role for PRPs in investigating the site and recom-
mending a remedy. Some parties are concerned that if PRPs
participate in the remedy-selection process, cheaper and less
protective remedies will be chosen than otherwise. Some parties
are concerned that PRPs will implement the remedy less
thoroughly than would government contractors. The opposite point
of view is that if PRPs are asked to finance a remedy, they should
have a role in understanding the problems at a site and in selecting
a suitable remedy. Indeed, some of Superfund’s strongest
supporters think that the substantial financial stake that PRPs
have gives them an incentive to insist on efficiencies that a
government-run program might lack.

¢ Is treatment preferable to containment or destabilization? SARA
states that remedies that destroy the hazardous substance, such as
incineration or bioremediation, should be preferred to containment
of the hazardous waste. There is considerable debate about the
need for very expensive remedies and whether they represent a
good use of limited cleanup resources.

* Does Superfund deter unsafe waste-handling practices? Some par-
ties feel that Superfund’s strong financial incentives encourage
reductions in the generation of hazardous substances, greater recy-
cling, and more careful disposal. Others feel that RCRA provides
adequate incentives for future waste handling.

English (1991); Nakamura, Church, and Cooper (1991). For an extensive catalog of
past and ongoing work, see Environmental Policy Center (1991).



OVERVIEW OF THIS REPORT

Section 2 of this report presents an overview of how the major parties
interact in the Superfund process. This overview provides back-
ground that helps structure our data analyses. Section 3 presents the
results of our analysis of insurers’ Superfund experience. Even
though the primary actors in the Superfund process are PRPs and the
government, we present our findings on insurers first. We do this be-
cause we feel that the insurer findings will help readers follow the
more complex results of the PRP analysis. We also view our insurer
analysis as more complete and believe it helps us to explore the rep-
resentativeness of the PRP sample. Section 4 presents the results of
our PRP analysis. Section 5 offers our conclusions.



2. HOW THE MAJOR PARTIES INTERACT:
AN OVERVIEW

To provide an understanding of the sources and nature of transaction
and other costs at a site involved in a federal or state Superfund pro-
cess, we will describe the basic interactions among the principal par-
ties. We will focus our attention on the Environmental Protection
Agency (EPA) and state agencies that implement Superfund-like
programs, potentially responsible parties (PRPs), and insurance
companies. Other parties include local residents and citizen groups
that may be affected by the site, the trustees of natural resources, and
companies providing reinsurance policies that may apply to the pri-
mary insurance carrier.

EPA IMPLEMENTATION

EPA has considerable latitude in the manner in which it pursues a
hazardous-waste case (and states often have similar leeway). EPA
can proceed with a site under either so-called fund lead or PRP lead.!
Under a fund lead, EPA spends its money on remediation at the out-
set and then may seek to recover those costs from private parties at a
later stage. Under PRP lead, EPA attempts to have private parties
take over the financing and supervision of the cleanup from the
outset.

Many cleanups have proceeded with PRP financing and under PRP
control.2 EPA reports that, through the end of 1990, PRPs had fi-
nanced and supervised approximately 35 percent of the Remedial
Investigation and Feasibility Studies (RI/FSs) and 45 percent of the
Remedial Action (RA) starts.? What is more, the share of PRP-led
activities has steadily risen in recent years. While EPA has funded
the majority of cleanup activities at sites on the National Priorities
List (NPL), it has not, so far, recovered a great deal of money from the
PRPs. From FY 1987 through FY 1990, EPA recovered approxi-

1See Acton (1989) for a more detailed discussion of the steps involved in this
process, the number of sites falling into each category, and the associated time and
dollar costs.

2EPA still oversees the cleanup process when PRPs hire and supervise the cleanup
contractors.

3EPA reports that 470 of the 1381 RI/FSs and 175 of the 406 RAs have been PRP-
led (EPA, 1991a). The RI/FS is done in the Site Studies stage mentioned in Section 1,
and the RA marks the beginning of the Cleanup Ongoing stage.
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mately $295 million from PRPs, which is not large compared with the
$5.7 billion in obligations over the same period.*

EPA also exercises considerable discretion over the number of private
parties named at a Superfund site. Using the doctrine of joint and
several liability, it could conceivably name only one private party re-
gardless of how many others were involved. As a practical matter,
EPA usually names several parties but, in general, fewer than the to-
tal number involved. In the early days of the program, EPA deliber-
ately named a smaller number of PRPs than it was aware of (Mott,
1984). This contributed to some of the early litigation testing the le-
gal validity of this approach. Now it appears that EPA generally
names a greater number of PRPs, but there is considerable variation
from region to region and from site to site.

When there are a large number of PRPs at a site, EPA generally di-
vides them into groups of defendants, referred to as tiers, based pri-
marily on the PRPs’ financial exposure at the site or their financial
viability. Tier I defendants are usually those with the largest volu-
metric share or largest assets. Tier II and Tier III PRPs generally
have progressively smaller volumetric shares or financial assets. As
indicated by the thick, solid line in Figure 1, EPA often seems to
concentrate largely, and sometimes exclusively, on negotiations with
Tier I defendants. EPA may leave it to the Tier I PRPs to pursue
PRPs in lower tiers (see dotted line in Figure 1), or may enter into
serious negotiations with Tier II or Tier III defendants only when
matters have been settled with the Tier I defendants. This may have
the effect of prolonging the period in which Tier II and Tier III
defendants wait to resolve their own liability, forcing them to
continue to incur legal expenses to protect their interests.

In its reauthorization in 1986, Congress tried to provide mechanisms
by which parties with a small financial stake (e.g., less than 1 percent
of the expected cost) could be dealt with more expeditiously and
conclude their liability at a Superfund site (perhaps at a premium
over their pro rata share). These amendments included the de min-
imis provisions, in which a party could cash out its obligation and re-
ceive a waiver from future liability, as well as the nonbinding alloca-
tions of responsibility (NBAR), in which EPA could proactively make
an initial allocation of financial responsibility among the parties, sub-

4EPA reports that, as of October 1991, it was seeking an additional $1 billion in the
cost recovery, but it is not known how much of this will actually be recovered (EPA,
1991b).
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Tier | PRPs

Tier Il and il
PRPs

Figure 1—Interaction of Parties in the Superfund Process

ject to later revision. To date, EPA has negotiated 35 de minimis
settlements with PRPs (EPA, 1991b), but there is very little evidence
that NBARs are being used at Superfund sites.

POTENTIALLY RESPONSIBLE PARTIES

Potential costs at Superfund sites are large enough that no firm can
afford to ignore or take lightly its financial exposure—no matter how
small a fraction of the waste the firm may have contributed. EPA re-
ports that the average cost of cleanup for sites on the NPL is cur-
rently $26 million, although these estimates do not include the trans-
action costs that are likely to be incurred during the cleanup process
(EPA, 1990). At some sites, the proposed or approved remedies are
projected to cost hundreds of millions of dollars. However, since rela-
tively few sites have been cleaned up and since the general experience
is that remedies are costing considerably more than the initial pro-
jections, it is highly uncertain what ultimate cleanup costs will be.?
There is also no guarantee that parties will not be asked to return to
a site at a later date to conduct additional remedial activities if au-
thorities deem it necessary. Furthermore, an important provision of
the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 provides that the trustees of natural resources
can recover for damage to those resources. This may include, for ex-
ample, the federal government as the trustee for national parks.

SEPA generally does not track private expenditures for remediation at a site;
rather, it monitors compliance with the agreed-upon remedy. Therefore, EPA will
never know what cleanup actually costs at many sites.
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Although these provisions seem to have been little used to date,’ the
magnitude of this financial exposure is unknown but potentially sub-
stantial, depending on the evolution of court cases.

If EPA names a PRP at a site, the PRP has a choice of cooperating
(and perhaps taking over the lead in investigation and remediation)
or resisting and litigating with EPA. An economically self-interested
PRP will presumably compare the expected benefits and costs of liti-
gation and settlement. If the PRP thinks it has no involvement at the
site or if the proposed remedy costs too much, the firm is likely to liti-
gate, with a corresponding increase in transaction costs. If the PRP
calculates that the likelihood of being found responsible is high
enough, then it is likely to focus on reducing the costliness of the
proposed remedy. It may even take the lead in supervising and
conducting the remedy to control costs.

A PRP may also voluntarily clean up a site for a number of reasons.
Sometimes, the PRP wishes to avoid becoming enmeshed in the legal
disputes over the provisions of Superfund, or the firm may feel that a
preventive cleanup is in the best interests of both the firm’s potential
future financial exposure and the protection of human health and the
environment. In other instances, the firm may clean up a former
hazardous-waste site in preparation for transfer of the site to another
owner—whether or not a formal state law requiring cleanup of trans-
ferred property is in effect in that state.

The size and financial assets of the firm are likely to affect the PRP’s
decision to litigate or settle with EPA. For example, a large firm may
be more concerned with public image and more likely to settle than a
smaller firm, or a smaller firm may not have the resources to settle
and may threaten bankruptcy to avoid a large settlement. The char-
acteristics of the site are also likely to influence the litigate-versus-
settle decision. These characteristics would include the number of
other PRPs at the site, the overall expected cleanup cost at the site,
and the distribution of the type and quantity of waste sent to the site.

The presence of multiple PRPs adds an important layer of complexity
to the cleanup process and increases the likelihood of large transac-
tion costs. PRPs named by EPA may decide to search for other firms
to bring into the process. This may take the form of requests for
payment for a certain share of the cleanup or recovery of past costs.

61t may be only after cleanup is complete at a site that the trustees will sue to
recover residual damages.
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PRPs must weigh the costs of such a search and the legal fees against
the expected recovery.

The presence of multiple PRPs usually introduces heterogeneity
among PRPs. There usually are differences between PRPs in the type
and quantity of waste sent to the site, insurance coverage, whether
they have been named by EPA, and the general attitude toward
Superfund. This may cause PRPs to have very different incentives
that may lead to substantial negotiating costs and delay. For exam-
ple, particularly when there are poor records of who sent what to the
site, allocation of costs among PRPs is likely to be a very contentious
issue. Also, firms that have not been directly named by EPA may
continue to “lie in the weeds,” while others have decided to cooperate.
In our interviews with PRPs, we often heard that virtually every
party that encounters Superfund for the first time is incredulous at
the provisions and contests liability. Experienced firms focus more
immediately on the specific issue of the site.

INSURANCE COMPANIES

PRPs may turn to their insurance carriers for coverage of their costs
related to site cleanup. This may take the form of requesting that
attorney expenses be covered under the duty-to-defend provisions of
the policy, or it may be a direct request for reimbursement—for
example, for the costs of a remedial investigation study.

Like PRPs, insurers cannot afford to ignore or take lightly their fi-
nancial exposure at inactive hazardous-waste sites. EPA estimates
that the sites currently on the NPL will cost $30 billion to $40 billion
to clean up, and insurers may well face claims for a large part of the
bill. This does not include costs at non-NPL sites, which are far
greater in number.

Insurers may contest the applicability of the insurance policies to the
costs in question. Presumably, insurers will weigh the costs of con-
testing coverage with the probability of winning a court judgment.
Included in this calculation will be not only the impact on the particu-
lar claim in question but also the potential precedent set for future
claims. Insurers may also decide to pay the defense costs of a policy-
holder but deny any indemnity payments until coverage issues have
been resolved.

Insurance coverage may affect the incentives of a PRP in the cleanup
process. If insurance is available to pay for remedial activities, it in-
creases the assets PRPs have available. Presumably, firms with in-
surance coverage will be more willing to settle on a proposed remedy
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and less likely to litigate. If, on the other hand, the insurance com-
pany denies that the insurance policy applies, the firm faces a benefit-
versus-cost decision about whether or not to litigate over insurance
coverage. That, of itself, may increase transaction costs for the
PRP—in addition to the increased incentive to litigate with EPA on
the proposed remedy. If the insurance company provides defense cov-
erage to the PRP under a duty-to-defend provision, but reserves
rights with respect to the applicability of the underlying policy, then
the PRP will have an incentive to litigate vigorously and not settle at
a particular site.

Insurance companies often take out policies with other insurers to
protect themselves against the possibility of very large losses on a
particular claim or group of claims. While it appears that, to date,
these policies have been triggered in relatively few cases, they may be
pursued more frequently in the future. This interaction is repre-
sented by the line connecting the two insurance company bubbles in
Figure 1.

OTHER PARTIES

Residents or landowners near a hazardous-waste site may bring suits
against PRPs claiming bodily injury or property damage attributable
to the site. The PRPs may then turn to their insurance carriers for
coverage. In general, there seems to be less controversy over the ap-
plicability of insurance policies to this category of claim—particularly
if it involves a third-party health claim—but there may be vigorous
litigation over the causal linkage from the Superfund site to the al-
leged damage. In addition, other community or environmental groups
may sue EPA or the PRPs for cleanup at the site.

State and local governments often disagree over the pace and reme-
dies that may be appropriate for a site as well. In many instances,
the states have an incentive to argue for accelerated cleanups and
high standards of protection if state resources are not involved. EPA,
on the other hand, may find itself favoring a slower response if it is
engaged in litigation with the parties or if financially viable PRPs
have not been identified. In some instances, state and local govern-
ments may engage in lawsuits with EPA. State and local govern-
ments may also seek reimbursement for their expenses from PRPs.



3. ANALYSIS OF INSURANCE COMPANY
EXPERIENCE

This section details the results of our insurer analysis. We first pre-
sent information on the number of claims opened and closed during
this period and the number of cleanup sites and policyholders in-
volved. We then categorize insurer outlays according to whether they
were indemnity payments to claimants or transaction costs. Our
findings suggest that insurers were involved in a large and growing
number of claims and that most of their outlays—an average of 88
percent per firm—were transaction costs.

CHARACTERISTICS OF SAMPLE AND DATA

We approached seven insurance companies that we had reason to be-
lieve were involved at many inactive hazardous-waste sites. This
group included both very large and medium-sized insurers. Claims
involving such sites are generally brought under Comprehensive
General Liability (CGL) policies, and, in 1980, these seven firms were
distributed throughout the top 25 providers of CGL policies.! Four of
these companies provided data on hazardous-waste claims and out-
lays between 1985 and 1989. These four firms represented approxi-
mately 15 percent of the market for CGL policies (based on 1980 fig-
ures). Thus, while they are few, they are likely to account for a
significant proportion of the industry activity related to hazardous-
waste sites. Discussions with representatives of the four firms
indicated that their policyholders appear to be fairly well diversified
by industry and size. The other three firms were not able to
participate, either because they had no centralized records on
environmental claims or because they could not spare the staff time
to assemble the information. We have no reason to believe that the
experiences of these firms differ significantly from those of the
participating firms.

We then developed a questionnaire to obtain the data presented be-
low. In doing so, we took care to ensure that we collected comparable
information from the participating firms. To this end, we defined a

11n 1980, the top 25 firms accounted for approximately 66 percent of the market for
CGL policies—based on the share of net premiums written for other liability insurance
in 1980 (A. M. Best Company, 1985). The reasons for choosing 1980 are subsequently
discussed.
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claim as a request for coverage or notification by a policyholder that it
faces potential liability at a single hazardous-waste site. Thus, a poli-
cyholder requesting coverage for activities at ten different sites will
generate ten claims. Similarly, a policyholder requesting coverage for
several bodily injury or property damage (BI/PD) suits by residents
living near a single hazardous-waste site will generate one claim. A
site where there is both cleanup and BI/PD activity will also generate
one claim.

The data pertain to claims brought under primary and excess insur-
ance policies, but not on reinsurance policies that may exist between
insurers.?2 Reinsurance policies are written by many of the same
companies, but, according to the insurers participating in the study,
up to this point they have been triggered in relatively few cases.

GENERAL CLAIM EXPERIENCE

Measured by the number of new and pending claims, insurer in-
volvement at hazardous-waste sites was substantial and growing be-
tween 1985 and 1989 (see Table 2 and Figure 2). On average, the
number of pending claims rose from approximately 650 in 1985 to ap-
proximately 2,200 per insurer in 1989.3 The number of pending
claims in 1989 ranged from a minimum of nearly 1,300 for one

Table 2

Number of Claims per Insurer Involving Hazardous-Waste Sites

Average Average Average Minimum  Maximum

Year Opened Closed Pending Pending Pending

1980-1985 736 92 644 144 1,048
1986 595 192 1,047 265 1,606
1987 567 198 1,416 531 2,118
1988 827 344 1,899 1,114 2,794
1989 652 349 2,202 1,296 3,382
Total 3,377 1,175

2Firms frequently buy insurance in layers. Primary policies cover losses up to a
certain ceiling, then excess policies kick in for losses above that ceiling. To spread risk,
insurers often buy policies from other insurers to cover losses above some threshold.
These are called reinsurance policies.

3The U.S. General Accounting Office (GAO) conducted a survey of insurers
regarding hazardous-waste claims in 1990. They found that the 13 insurers
responding had an average of 3,800 claims pending in 1990 (GAO, 1991). While the
definition of claim used by GAO is not stated, these numbers are on the same order of
magnitude as those reported for 1989 here.
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Figure 2—Growth in Number of Claims

insurer to almost 3,400. Throughout our analysis, we will use mini-
mum and maximum values to give the reader a feel for the variations
in our data. By 1989, the insurers had each opened almost 3,400
claims on average and closed about 1,200 claims, or about one-third of
the number opened. Taken together, the four firms have opened over
13,500 claims and closed roughly 4,700 through 1989.

These claims involved a substantial number of sites—an average of
nearly 1,250 per insurer over the 5-year period (see Table 3).4 On
average, 26 percent of each insurer’s sites were on the National
Priorities List (NPL), with a minimum of 18 percent and a maximum
of 31 percent (see Table 4). These low percentages indicate that the
number of sites involved in state Superfund programs or where there
was no direct government intervention is relatively large.

These claims were filed on behalf of numerous policyholders. An av-
erage of 987 different policyholders per insurer filed claims between
1985 and 1989 (see Table 5).

4Because of overlap of sites across insurers, fewer than 5,000 (4 x 1,250) sites are
represented in the data. Not all firms chose to identify the sites, so we cannot
determine the number of different sites represented.
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Table 3

Number of Sites per Insurer

Average Average Average

Year Opened Closed  Pending
1985 237 2 235
1986 180 20 395
1987 243 60 578
1988 347 95 830
1989 242 154 918
Total 1,249 331

NOTE: A site is considered closed when all
claims received by an insurer involving that site
have been closed.

Table 4
Characteristics of Sites with Insurance Claims

Percentage of All Sites
Average per
Insurer Minimum  Maximum
Sites on NPL 26 18 31
Sites with the following types of claims:
Cleanup only 76 74 79
BLPD only 13 9 17
Cleanup and BUPD 4 1 6
Unknown 6 3 10
Table 5
Number of Different Policyholders
for Whom Claims Opened
Average per
Year Insurer  Minimum Maximum

1980-1985 191 60 397

1986 160 80 309

1987 189 80 324

1988 250 189 369

1989 197 99 311

Total 987 512 1,710

As shown in Table 6, 4 percent of the policyholders who had filed
claims were on the Fortune 100 list of the nation’s largest industrial
firms in the 1980s, and an additional 6 percent were ranked between
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100 and 500 on the Fortune list. Since each of these firms has re-
ceived claims from an average of 1,000 policyholders, they have each
received claims from an average of 40 of the firms that have been on
the Fortune 100 list during the 1980s. While most of the policy-
holders who have filed claims are small and medium-sized firms, it is
clear that the experiences of both very large and smaller firms are
represented in the data.

Claim Characteristics

Claims involving inactive hazardous-waste sites fall into two cate-
gories: cleanup claims and BI/PD claims. Cleanup claims brought by
PRPs attempt to recover costs pertaining to the remedial process at a
site—whether these are legal costs or actual payments for cleanup.
BI/PD claims result from suits filed against potentially responsible
parties (PRPs) by people who live, work, or own land near a waste site
who seek compensation for BI/PD allegedly related to the site.
Plaintiffs may allege negative health effects or that their property has
been contaminated or reduced in value. These claims do not pertain
to the actual cleanup process at the site and are not directly the re-
sult of the liability provisions of Superfund and similar state laws.
However, they are often based on information that becomes publicly
available during the remedial process and, in that sense, are a result
of Superfund and similar state laws. As shown in Table 7, most of the

Table 6
Economic Characteristics of Policyholders
Who Have Filed Claims
Percentage of Policyholders
Average per
Firms Insurer Minimum Maximum
Non-Fortune 500 20 87 93
Fortune 100 to 500 6 4 8
Fortune 100 4 3 5
Table 7

Characteristics of Claims Filed to Date

Type of Claim Percentage of All Claims

Cleanup only 78
BI/PD only 11
Cleanup and BI/PD 5

Unknown 6
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claims filed to date involve cleanup only. Eleven percent of the claims
are for BI/PD cases only, and 5 percent are for both cleanup and
BI/PD.

Disposition of Claims

Data on closed claims suggest that half of all claims are resolved
without any external outlays by the insurer. An additional one-fourth
of claims are resolved within two years. The final one-fourth of such
claims are open for three years or more. As we note below in our dis-
cussion of insurer costs, this last group of claims accounts for approx-
imately 87 percent of insurers’ external outlays on closed claims.
This indicates that, for closed claims, the great majority of costs are
concentrated in relatively few claims. It must be noted, though, that
closed-claim data were supplied only by some of our sample of
insurers. Therefore, any conclusions drawn from these data may be
less representative than those drawn from the rest of our analysis.

INSURANCE COMPANY OUTLAYS

Insurers’ total expenditures on hazardous-waste claims roughly dou-
bled between 1986 and 1989. Insurance company costs grew from an
average of $9 million per insurer in 1986 to over $17 million per in-
surer in 1989 (see Table 8). As a result, firms spent an average of
nearly $50 million each over the period of our study. Figure 3 shows
the upward trend in insurers’ average expenditures. This average
captures a wide range of individual expenditures. In 1986, insurer

Table 8
Average Costs per Insurer
(thousands of dollars)

Standard

Type of Cost 1986 1987 1988 1989 Total Deviation?
Internal 811 870 1,230 1,596 4,507 3,088
External 8,108 8,703 12,299 15,958 45068 30,876
Coverage disputes 2,741 3,439 6,189 8,392 20,761 17,580

Defense of

policyholder 4,497 4,343 3,982 5,472 18,294 9,237
Indemnity 871 921 2,128 2,094 6,013 5,639
Total 8,919 9,673 13,5629 17,554 49,575 33,963

aStandard deviation of total expenditures by individual insurers.
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expenditures ranged between $1 million and $20 million. In 1989,
the expenditures ranged from nearly $10 million to over $30 million.

Expense Categories

We categorized these expenses according to whether they went to
cleanup costs (indemnity payments for policyholders) or transaction
costs (including coverage disputes, policyholders’ legal defense, and
internal costs). We briefly define these cost categories below.

Expenses for Indemnification. This category of expenditures by
insurance companies covers sums paid in connection with the obliga-
tion to indemnify a policyholder or otherwise resolve a claim. These
payments are credited toward the policy limit. Indemnity payments
are often targeted by the insurer for specific purposes. In the case of
a claim involving the cleanup of a hazardous-waste site, this would
include payment for a remedial investigation or feasibility study
(RI/FS) or remediation at a site. Indemnity payments are thus used
to clean up the site. In the case of a BI/PD claim, indemnity pay-
ments would compensate the party allegedly injured.
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Expenses for Coverage Disputes. Expenses by insurers for cover-
age disputes arise when the insurance company and the policyholder
disagree on the applicability of the policy. These expenses pay pri-
marily for the insurer’s external legal counsel. As mentioned above,
claims are primarily submitted under CGL policies, and there is con-
siderable contention between insurers and policyholders over whether
these policies apply to hazardous-waste cleanups.5 Insurers generally
contend that their policies do not cover these claims, while policy-
holders argue that they do.

Many issues are under dispute. They involve interpretation of policy
language that was written long before the Superfund law was passed
and before the potential liability of policyholders was foreseen. While
litigation over coverage disputes has been under way for many years,
there is little reason to expect that these issues will be resolved soon.®
First, while some issues have been litigated, there apparently is a
long list of even more complicated ones yet to come. Second, there is
considerable variation in court decisions from state to state.
Coverage issues are fundamentally contract disputes and, conse-
quently, are subject to state law. Some issues have been decided in
favor of one side in one state but not in others. This encourages par-
ties who lose in one jurisdiction to try in another and makes it diffi-
cult to move toward final resolution of these disputes.

Expenses for Defense of the Policyholder. CGL policies general-
ly require the insurer to pay the legal costs of suits brought against
the policyholder. In the case of claims related to hazardous-waste
sites, these payments are again made primarily to external legal
counsel for costs incurred in representing the policyholder against the
government or other PRPs. While the duty to defend is generally felt
to be broader than the duty to indemnify, whether the insurer must
pay depends fundamentally on whether insurers are found to be
liable for the cleanup costs of their policyholders. Thus, insurers may
provide defense costs in states where courts have ruled that coverage
does apply but may not provide it in states where courts have ruled
that coverage does not apply. Frequently, insurers issue a reserva-
tion of rights—they refuse to indemnify the policyholder but agree to
cover defense costs.

5Some insurance-industry contacts also indicated that claims have also been made
under first-party property policies. However, these contacts thought that CGL claims
far outnumber first-party claims and that policyholders have been less successful in
recovering under first-party claims.

6For a good overview, see Davis (1990), Dinkins (1990), and Gordon and Westendorf
(1988).
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In standard CGL cases, the insurer frequently provides the attorney
and pays the defense costs directly. However, in cases where the in-
surer issues a reservation of rights, a conflict of interest may be cre-
ated that makes it inappropriate for the insurer to choose and pay the
policyholder’s attorney directly. Consequently, the policyholder may
hire its own attorney and turn to its insurer for reimbursement.

Internal Costs. Internal costs cover the time spent by the insurer’s
internal staff processing claims, coordinating legal suits related to the
claim, or generally supervising the resolution of these claims. Some
insurers provided us with the burdened costs (salary including bene-
fits) of staff time directly. Others gave us the number of full-time
equivalents in different salary grades and the average salary in each
grade. We then calculated the overall costs. We were able to obtain
internal costs from only a subset of our sample. Given these num-
bers, we estimated internal costs to be 10 percent of external costs
and applied this percentage to all four insurers.

For cleanup claims, transaction costs arise in the process of assigning
liability among the different parties involved in the cleanup process:
among PRPs (defense of the policyholder), between PRPs and the gov-
ernment (defense of the policyholder), and between PRPs and their
insurers (coverage disputes). All internal costs are transaction costs.
Transaction costs do not directly contribute to the actual cleanup of a
hazardous-waste site. For BI/PD claims, transaction costs pertain to
the allocation of liability between policyholder and insurer and do not
contribute to the compensation of the allegedly injured party. We
define the transaction-cost share as the fraction of the total expenses
that is transactional:

Transaction costs

Transaction-cost share= - - :
Transaction costs + indemnity payments

Composition of Insurer Outlays

On average, the four insurers in our sample spent $21 million exter-
nally on coverage disputes and $18 million defending their policy-
holders between 1986 and 1989 (see Table 8). In contrast, the insur-
ers spent $6 million on average in indemnity payments.”

TGAO (1991) reported that the ten insurers responding to its survey spent an
average of $15.8 million on both coverage disputes and defense of the policyholder in
1990. On average, the four insurers in our sample each spent $13.9 million in 1989 on
coverage disputes and defense of the policyholder. These numbers are consistent.



Twelve percent of the dollar outlays between 1986 and 1989 was for
indemnity payments (see Table 9).8 The remaining 88 percent of ex-
penditures was transactional, with 37 percent for defense of the
policy holder and 42 percent for coverage disputes. These proportions
are calculated using the average payments per insurer in the various
categories. This is equivalent to weighting the experience of the
individual insurer by its expenditures and is labeled “Dollar-Weighted
Average” in Table 9. If the transaction-cost shares of the individual
insurers are weighted equally, the results are very similar. (See col-
umn labeled “Average per Insurer” in Table 9.)°

Variations in the Makeup of Transaction Costs

Although transaction-cost shares are consistently high across the in-
surers (80 percent is the lowest share, 96 percent the highest—calcu-
lated from the maximum and minimum indemnity shares in Table 9),
there is a good deal of variation in the share of costs going to coverage
litigation and defense of the policyholder. This may reflect insurers’
different strategies on these matters. However, in spite of this varia-

Table 9
Share of Insurer Costs by Type of Expenditure
(percent)
Dollar-
Weighted  Average per
Type of Cost Average Insurer Minimum  Maximum
Internal 9 9 9 9
External
Coverage disputes 42 38 11 55
Defense of
policyholder 37 41 28 60
Indemnity 12 12 4 20
Total 100 100

NOTE: Based on 1989 dollars.

8In this and subsequent tables in this chapter, transaction-cost shares are based on
totals that have been converted to 1989 dollars. The GNP deflater was used (1989 =
100). Whether real or nominal dollars are used makes almost no difference in shares.

91f one is interested in the resources spent nationwide by all insurers, the dollar-
weighted average is probably more relevant. This is because the firms with larger
expenditures are weighted more heavily. If, on the other hand, one is interested in the
experiences of a firm selected at random without regard to size, the average per insurer
is more appropriate.
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tion, the overall transaction-cost shares of all firms were consistently
high.

Coverage Disputes

Coverage disputes are very expensive. As seen in Table 10, an aver-
age of 120 coverage cases per insurer was opened through 1989.10
Since, for a given insurer, there is usually only one coverage case per
policyholder, and each insurer averages 1,000 policyholders, roughly
12 percent of the policyholders who have filed claims are involved in
coverage cases. While these coverage cases are relatively few, they
average substantial amounts of money per case. The average cost per
coverage dispute was $184,000 between 1986 and 1989, with a range
of $52,000 to almost $400,000 per carrier. What is more, an average
of only 23 cases have been closed per insurer. Thus, the vast majority
of coverage cases are still pending and incurring costs.

Transaction Costs over Time

Based on the dollar-weighted averages, it appears that the balance of
transaction costs shifted between 1986 and 1989. At the beginning of
the period, 31 percent of the expenditures was for coverage disputes
and 50 percent for defense of the policyholder (calculated from Table
8). In 1989, these percentages were almost exactly reversed. This
could indicate an increasing insurer focus on coverage issues.
However, this result is driven largely by the experience of one large
insurer, and there is little upward trend when each insurer is
weighted equally. Thus, we cannot yet determine whether these fig-
ures indicate a true upward trend in the share of outlays spent on
coverage issues by the nation’s insurers.

Table 10
Number of Coverage Cases Through 1989

Average per
Insurer Minimum  Maximum
Opened 120 76 182
Closed 23 10 39
Pending 97 66 143

10GAO found that in 1990 the 13 insurers responding to its survey were engaged in
an average of 151 coverage cases (GAO, 1991). It is unclear from the GAO data
whether this is the average number of coverage cases ever opened or the number
currently pending. However, since we found that few cases have been closed, this
should not make too much difference.
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NPL Versus Non-NPL Sites

While NPL sites account for only 26 percent of the sites (see Table 4),
they account for 40 percent of the expenditures (see Table 11). Thus,
claims related to NPL sites are more expensive than those related to
non-NPL sites. However, the transaction-cost shares for NPL and
non-NPL are very close. This suggests that insurers respond simi-
larly regardless of whether or not the site is on the NPL. Seventy-
nine percent of the expenditures pertain to cleanup claims. The re-
mainder pertain to BI/PD claims associated with a site and are not
directly connected to the remedial process. The transaction-cost
shares for cleanup and BI/PD claims are also very close,!! even
though they may be determined by very different factors.}2

TRANSACTION-COST SHARES FOR CLOSED CLAIMS

Overall, transaction costs represent 88 percent of the total expendi-
tures made by insurance companies through the end of 1989. This
figure includes payments for claims that remain open as well as those
that have been closed. Transaction costs as a fraction of expenditures
may vary significantly during the life cycle of a claim. In particular,
we expect transaction costs to dominate the expenditures in the early

Table 11

Expenditures and Transaction-Cost Shares by
NPL Status and Type of Claim

Average per Insurer (percent)
Share of Total Transaction-Cost
Expenditures Share
NPL status
NPL sites 40 89
Non-NPL sites 60 94
Claim type
Cleanup claims 79 87
BI/PD claims 21 86

110nly a subset of firms could break down their expenditures by NPL and BUPD
status. This explains why the transaction-cost share for the two subsets in Table 11
does not span 88 percent.

12According to some, insurers are more likely to agree to cover BI/PD claims and
thus will spend less on coverage disputes. On the other hand, the party bringing the
suit against the PRP must generally prove causality, and the insurer may spend a
great deal contesting it on behalf of the insured. This may cause expenses for defense
of the policyholder to be high.
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stages when the claim is investigated, the applicability of the policy is
determined, and the overall cost of the claim is explored. Later in the
life of the claim, when settlements take place and the claim is closed,
we expect the share of transaction costs in the costs to date to fall.
Thus, transaction costs as a share of annual insurer outlays may fall
from the 88 percent reported above as more claims mature. It is im-
portant to note, however, that even if the transaction-cost share of
annual insurer outlays falls over time, the annual level of transaction
costs may well rise.

For the subset of firms that were able to provide cost information
separately for open and closed claims, 66 percent of external pay-
ments for closed claims was transaction costs. This compared to 97
percent for claims open at the time of analysis (see Table 12). We do
not have sufficient information to attribute internal costs to individ-
ual claims. However, if we assume that internal costs for closed
claims amount to the same percentage of external costs as for all
claims (9 percent), the transaction-cost share for closed claims rises
from 66 to 69 percent. Since the transaction-cost share for open
claims is already very high, this adjustment makes little difference in
the share for open claims.

Table 13 examines the life cycle of external expenditures for closed
claims in more detail. First, 50 percent of closed claims incurred no
external costs.’® Second, 87 percent of expenditures on closed claims
was on claims that were open at least three years. For these claims,
transaction costs amount to 93 percent of all external costs prior to
two years before closure, 78 percent in the penultimate year,

Table 12

External Expenditures and Transaction Costs
for Open and Closed Claims
(percent)

Share of Total Share of Total Transaction-Cost

Claims Payments Share
All claims? 100 100 91
Open claims 79 81 97
Closed claims 21 19 66

8Calculated only for those firms that were able to provide information
separately on open and closed claims. Thus, the transaction-cost share is
not identical to the average reported in Table 9.

130ne expects all claims to generate some internal costs.
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Table 13

Transaction-Cost Shares During the Life of Closed Claims
(percent)

Transaction-Cost Share for
External Payments

Share of Total In In In

Share of Total Paymentson Early Penultimate Final
Closed Claims Closed Claims Years Year Year

Claims closed without

external expenditure 50 0 — — —_
Claims closed with
external expenditure
Open for 1 year 5 1 — — 97
Open for 2 years 19 12 — 28 98
Open at least 3 years 26 87 93 78 47

NOTE: These are based on total external expenditures for closed claims. The av-
erages are equivalent to weighting each claim by its total cost.

and 47 percent in the last year that the claim is open. Figure 4 pre-
sents the costs incurred by period for these claims. The average an-
nual cost per claim increases as the claim’s closure date approaches,
and 71 percent of the indemnity payments are made in the last year
the claims are open.!4 It appears that, indeed, the bulk of indemnity
payments are made later in the life of a claim, causing the trans-
action-cost share to drop.

One should be very cautious, however, in extrapolating these findings
on claims closed to date to claims that will be closed in the future.
The closed claims analyzed here may have been easier claims to re-
solve and, thus, have lower transaction costs than claims that will be
closed in the future. On the other hand, clarification of outstanding
coverage issues or a less litigious implementation of the Superfund
program may cause the claims analyzed here to have higher transac-
tion costs than claims closed in the future.

REPRESENTATIVENESS OF THE FINDINGS

We believe our findings on transaction-cost shares are likely to be
representative of the insurance industry as a whole for several
reasons. First, the transaction-cost shares of the four firms in our
sample were consistently high (80 to 96 percent), which gives us
confidence that the experience of insurers is fairly uniform. Second,

14T he average cost for all claims closed with external costs was $25,300. For claims
closed with external costs that were open at least three years, the average was $43,200.
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Figure 4—Average External Expenditures for Closed Claims That
Were Open at Least Three Years

where comparable, a 1991 GAO survey of 13 insurers reports aver-
ages consistent with our findings. These include the average number
of pending claims, the average amount spent on coverage disputes
and defense of policyholders, and the number of coverage disputes on-
going. Unfortunately, we cannot compare findings on transaction-cost
shares, because the GAO study omitted certain cost categories.

TRANSACTION COSTS IN PERSPECTIVE: HAZARDOUS-
WASTE CLAIMS VERSUS GENERAL LIABILITY CLAIMS

When compared with all general liability claims submitted to the na-
tion’s property-casualty insurers, the transaction-cost share for
claims involving inactive hazardous-waste sites is high. A. M. Best
Company reports that the transaction-cost share was approximately
30 percent for general liability claims as a whole between 1986 and
1989,'5 of which the Superfund claims analyzed here are a part (see

15Based on outlays for general liability claims from 1986 to 1989 as calculated from
Schedule P, Part 1 (Other Liability) in successive A. M. Best Company reports between
1986 and 1990. Insurance data are reported more frequently in terms of the year costs
were initially incurred rather than the year outlays were made. Transaction costs
incurred as a percentage of total costs incurred were very close to those for outlays
during this period. (See A. M. Best Company, 1990, p. 107.)
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Table 14). The transaction-cost share for closed hazardous-waste
claims (69 percent) is more than twice as high as that for this line of
property-casualty insurance, and the transaction-cost shares for all
Superfund claims (open and closed) are nearly three times as high.16
This is not surprising. In contrast to hazardous-waste claims,
coverage for other CGL claims is usually not an issue. There are thus
fewer expenses for coverage disputes and more indemnity payments
for these claims.

INDUSTRYWIDE EXPENDITURES

If the insurers in our sample are representative, we estimate that the
insurance industry as a whole spent approximately $470 million on
inactive hazardous-waste site claims in 1989. We based our estimate
on the market for general liability claims accounted for by the four
participating insurers in 1980. According to information provided by
one insurer, most of the policies against which policyholders have
submitted claims so far were written between 1975 and 1985.17 We
took the midpoint, 1980, as representative of the period over which
the primary policy exposure applies. The market share of the four
participating firms in 1980 was 15 percent.!® This market share,

16T ransaction-cost share for general liability insurance is also among the highest of
any line of property-casualty insurance. Best’s divides property-casualty insurance
into 28 lines. For costs incurred in 1989, the five lines with the highest transaction-
cost shares were medical malpractice (42 percent), other liability (32 percent), surety
(32 percent), commercial multiple peril (23 percent), and burglary and theft (22
percent). For property-casualty insurance as a whole, the transaction-cost share was
15 percent. (A. M. Best Company, 1990, p. 128.)

171t should be expected that few claims have been submitted against policies
written after 1985. Beginning in 1986, an absolute pollution exclusion was written into
most policies; to date, this has made it practically impossible for policyholders to
recover costs under these policies. However, it is surprising that more policies written
before 1975 have not been affected. It may be that many of the hazardous substances
were deposited at the sites after 1975. Alternatively, it may be that it is difficult to
locate older policies, and the more recent ones have been used, at least initially. In any
case, it becomes increasingly difficult to track the market shares of the units that
currently constitute the four participating insurers the farther back one goes in time,
because of acquisitions and divestitures. The market share between 1975 and 1985
may thus be the best estimate of the share of general liability claims written by these
insurers in earlier years.

185, M. Best Company (1985, p. 107). Based on net premiums written for other
liability insurance. While the four insurers who participated in the study said that
their comprehensive general liability policies were classified as Other Liability claims,
other insurers report that their policies affected by Superfund fall in the Commercial
Multiple Peril line. Nevertheless, the four-insurer market shares for Commercial
Multiple Peril are practically identical to those for Other Liability. Also, 15 percent is
almost identical to the average market share of the four firms between 1975 and 1985.
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Table 14

Transaction Costs for Hazardous Waste Claims
and All General Liability Claims
Between 1986 and 1989

Transaction-Cost Share

(percent)
All hazardous-waste claims 88
Closed hazardous-waste claims 69
General liability claims 30

coupled with $70 million in 1989 expenditures by the four firms,
yields an industry estimate of $470 million.

Based on our analysis, 88 percent of these expenditures, or $410 mil-
lion, were transaction costs, including $200 million on coverage dis-
putes and $175 million defending policyholders.

To put these numbers in perspective, we will compare them first with
site cleanup costs and second with insurance-industry outlays for
CGL policies. The $410 million spent on transactions could have paid
for a substantial amount of hazardous-waste cleanup.!® Based on
EPA’s current estimates that the average NPL site costs $25 million
to $30 million to clean up, these transaction costs could finance be-
tween 13 and 16 entire site cleanups in a given year. Thus, they rep-
resent a significant amount of resources that is not going to cleanup.

Outlays for CGL policies by the nation’s property-casualty insurers
were approximately $11 billion in 1989.2° Thus, expenditures on
hazardous-waste claims ($0.47 billion) are approximately 4 percent of
industry outlays for this line of insurance. Clearly, these expendi-
tures do not dominate revenues now. However, they may be of major
concern to insurers for two reasons. First, these expenditures may
grow in the future. Second, if, as insurers maintain, hazardous-waste
claims were not foreseen when policies were written, premiums were
never collected to offset these expenditures.

19These totals include costs pertaining to BUPD claims (21 percent of total). It may
be that these claims will arise whether or not a liability-based approach is used to
clean up hazardous-waste sites or even whether or not they are cleaned up at all.
However, the liability approach has identified PRPs to sue, tremendously facilitating
such claims.

204, M. Best Company (1990, Schedule P, Part 3H, p. 107).
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SUMMARY OF INSURER EXPERIENCE

During the second half of the 1980s, the number of claims involving
hazardous-waste sites and the costs associated with them rose rapidly
for the four insurers participating in this study. Both the number of
policyholders who filed claims and the number of sites generating
claims also rose quickly. Most of the claims opened during this period
are still pending; of the claims settled to this point, most have in-
volved little or no payment. By 1989, the four insurers were each
spending an average of almost $18 million a year on these claims. It
appears that these costs are concentrated in relatively few claims. If
these firms are representative of the industry as a whole, insurance
industry spending totaled an estimated $470 million nationwide.

The vast bulk of this spending went to transaction costs: on average,
88 percent per insurer. The transaction-cost shares were consistently
high across the insurers. We found no evidence of a substantial dif-
ference between the transaction-cost shares at NPL and non-NPL
sites, and the transaction-cost share for BI/PD claims was very close
to that for cleanup claims.

We think these findings are representative of the insurance industry
as a whole. First, where comparison is possible, our findings are con-
sistent with a survey of 13 insurers done by GAO. Second, the high
transaction-cost shares for all insurers in our sample give us confi-
dence that, in terms of overall transaction-cost share, the experiences
of other insurers are comparable.

We did find variation in the composition of transaction costs across
insurers. Some insurers spent a high proportion on coverage
disputes, while others spent a high proportion defending the
policyholder. On average, the insurers allocated 42 percent of total
outlays to coverage disputes and 37 percent to defend the
policyholder. Using our estimates of nationwide expenditures, this
implies that the nation’s insurers spent approximately $200 million
on coverage disputes and $175 million defending policyholders in
1989.

At 69 percent, the transaction-cost share for closed claims was lower
than that for annual outlays on all claims, opened or closed. This
suggests that, as more claims mature, annual transaction-cost shares
will decline. While one can reasonably expect that transaction-cost
shares will fall as more claims mature, we are reluctant to suggest
that 69 percent is the correct expectation. Across all four firms, only
one-third of claims ever opened have been closed, and these may be
unrepresentative of the claims that are still pending.



4. ANALYSIS OF THE EXPERIENCE OF VERY
LARGE INDUSTRIAL FIRMS

This section presents the results of our analysis of large industrial
firms that are potentially responsible parties (PRPs) at inactive haz-
ardous-waste sites. The data show that PRPs were involved at an av-
erage of 144 sites each and that their expenditures, which were con-
centrated in relatively few sites, grew over the period from 1984 to
1989. Transaction costs for PRPs averaged 21 percent of total outlays
over this period, but varied substantially according to site character-
istics.

CHARACTERISTICS OF SAMPLE AND DATA

We focused on the experiences of the nation’s largest industrial firms.
We expected most very large firms to be involved at a substantial
number of sites and thus to provide the most information for the re-
sources available to the project. We also felt that, given their size,
very large firms would account for an important piece of the expendi-
tures by all PRPs at inactive hazardous-waste sites.

We asked eight firms on the Fortune 100 list of U.S. industrial com-
panies to participate in the study. Five firms agreed to participate.
They supplied the data on the condition that it be kept confidential;
therefore, all our results are presented as statistical averages across
firms. The five firms represent a mixture of petroleum, chemical, and
manufacturing firms. The other three firms declined to participate
either because of resource constraints or concerns about confidential-
ity. We have no reason to believe that the experiences of the firms
that did participate differed in some fundamental way from those
that did not.

We asked the firms to provide information on all hazardous-waste
sites at which they were involved, whether or not these sites were on
the National Priorities List (NPL). We asked firms to restrict their
attention to inactive hazardous-waste sites. We specifically excluded
cleanups related to the Resource Conservation and Recovery Act from
the analysis.

To collect comparable data, we developed a set of survey forms that
asked for a detailed breakdown of costs by site and year. (This
breakdown will be discussed below.) Our approach was to obtain de-
tailed data and then to aggregate it into the categories of interest to



us. We visited the firms one or more times to discuss the cost break-
down. Some firms subsequently filled out the survey forms, and we
resolved any ambiguities by phone. Other firms were able to provide
a detailed ledger of their internal and external costs. These ledgers
identified the party that received the payment, and since the firms
usually hired different firms for different types of services, we were
able to determine the purpose of the payment. Given the very differ-
ent ways the firms supplied the data, the consistency of the results re-
inforces our confidence in the validity of the data.

GENERAL CHARACTERISTICS OF INVOLVEMENT

As expected, these five firms had been contacted regarding the
cleanup of a substantial number of hazardous-waste sites. Table 15
indicates that, on average, the firms had received some sort of gov-
ernmental or third-party contact at 144 sites, ranging from 118 to 166
sites per firm.! Thus, while we did not sample a large number of
PRPs, our data reflect experiences at over 700 site-firm combinations.

Although firms were involved at a large number of sites, expenditures
were concentrated in a fraction of these sites. Using a cutoff for total
outlays of only $1,000, we found that approximately half the sites in-
volved less than $1,000 in expenditures to date. We discovered while
interviewing the firms that when they receive inquiries from a gov-
ernment agency or private party requesting information about a par-
ticular hazardous-waste site, they check their records and often find
no indication that they sent anything to the site. They then send a
reply letter to that effect and frequently hear nothing more about the
site. We counted these as sites where these firms have had contact,
although the related costs were minimal. It is clear that the firm’s
actual costs are dominated by less than half of the sites, those with
the higher levels of outlays. Later in this section, we will further dis-

Table 15
Number of Sites per Firm
Average Minimum Maximum
Sites with contact 144 118 166
Sites with costs > $1000 73 30 75

1Also included in these figures are any sites where the firm initiated cleanup
activity independent of direct government involvement—whether alone or in
coordination with other firms.
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tinguish expenditures for those sites that involve firm outlays of over
$100,000.

PRP OUTLAYS
Total Expenditures

As shown in Table 16, the average reported annual total cost per firm
grew from $2.6 million in 1984 to $6.1 million in 1989. Overall, this
represents outlays averaging $28.3 million per firm over the 6-year
period, with expenditures by individual firms ranging from approxi-
mately $10 million to over $40 million. When compared with the total
operations, these expenditures are not large. In 1989, these five firms
averaged annual sales of $70 billion (Fortune, 1991).

Some firms were able to provide almost a complete picture of their
costs. Among the most difficult costs to capture were the internal
costs incurred by various technical departments scattered around the
firm and by upper-level management. Firms made an attempt to es-
timate such costs, but it is likely that some were omitted. Other firms
were able to provide external costs only for their larger sites (i.e.,
sites with expenditures over $100,000) and on their total internal
costs. For these firms, we have not captured their total expenses.
However, given the concentration of costs at the more expensive sites,
we estimate that for four of the five firms, the costs reported here ac-
count for at least 90 percent of their outlays at inactive hazardous-

Table 16

Average Reported PRP Costs
at Inactive Hazardous-

Waste Sites
(thousands of dollars)
Year Costs
1984 2,597
1985 2,163
1986 4,009
1987 6,918
1988 6,439
1989 6,137

Total 28,263
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waste sites.2 The fifth firm was able to provide cost information on its
NPL sites but not on non-NPL sites. Thus, the fraction of total costs
reported by this firm was lower.

Categorization of PRP Outlays

To divide PRP outlays into investigation and remediation (I&R) and
transaction costs, we split internal and external costs into several
categories. Turning first to internal costs, we asked firms to provide
the cost of internal staff time devoted to hazardous-waste cleanups,
including the value of fringe benefits. Some firms did this directly,
others gave us the number of full-time equivalent staff by year and
the average salaries of the different categories of personnel. We then
calculated internal costs. Internal costs were broken down into legal
and non-legal costs and then further broken down into the categories
presented in Figure 5.

For external costs, we first asked firms to break down their costs by
the destination of the payment—whether to government, to a PRP
committee, or directly to an outside firm (see Figure 6). These expen-
ditures were in turn broken down into the same categories as for in-
ternal costs.

Defining Transaction Costs

Transaction costs, unlike I&R costs, do not contribute directly to the
cleanup process; instead, they are concerned with the assignment of
financial liability and legal issues. Legal costs are clearly transaction
costs, but engineering and other nonlegal expenses incurred at a site
can sometimes be transaction costs and sometimes I&R costs. For
example, engineering studies to characterize the waste at a site would
be considered transactional if their purpose was to assist in the
search for another PRP or to contest a remedy chosen by EPA (e.g., a
duplicate Remedial Investigation and Feasibility Study [RI/FS]). On
the other hand, they would be I&R if they contributed to the cleanup
process.

In the case of government-coordinated cleanups, we classified non-
legal expenses as transaction costs if the activity did not have some
sort of government approval. This might be by a consent decree, an
administrative order, or some other type of agreement. Activities

2These figures do not include taxes these companies may pay to fund the federal
Superfund program.
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Internal costs

Nonlegal

Site
1&R
activities

Transaction costs Government
approved

Figure 5—Categorization of Internal PRP Costs

done without an agreement are likely to duplicate government efforts.
In such situations, one of the activities does not contribute to the
cleanup process. We arbitrarily classified the PRP payments in such
cases as transaction costs. For cleanups that have no direct govern-
ment involvement, (e.g., a cleanup negotiated between two firms as
part of a property sale), it is unlikely that there would be any duplica-
tive remedial activities; however, in those instances, we have re-
viewed individual payments and used our judgment to classify them.
To implement this classification, we asked the firm if the particular
remedial activity had some sort of government approval. We supple-
mented this with information from the Environmental Protection
Agency’s (EPA’s) database on site cleanup activity.?

We used these rules to break down internal payments, external direct
payments, and payments to PRP committees into I&R and transac-
tion costs. However, we did not attempt to break down payments to
the government. In this study, we consider such payments I&R costs.
They are not transaction costs incurred by PRPs in the cleanup pro-
cess. Rather, they represent the outcome of negotiations between

3EPA, SCAP-11 extract, January 1990.
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PRPs and the government.# The government, however, may use
these payments to cover its own transaction costs or I&R payments.
Government transaction costs would include the costs of finding, ne-
gotiating with, or litigating with PRPs. A full study of the transaction
costs by all parties would have to consider these costs, but this is be-
yond the scope of the current study.? Transaction costs are shaded in
Figures 5 and 6.

For the PRPs, we define transaction-cost share as

Transaction costs

Transaction-cost share =
Transaction costs + I&R costs

The Composition of Outlays

We found that between 1984 and 1989 the average transaction-cost
share per firm was 21 percent; that is, an average of 21 percent of all
outlays per firm was transactional, while 79 percent was for I&R (see
Table 17).

Table 17

Average Transaction Costs and Transaction-Cost Shares

Transaction-Cost Share

Costs ($1000) (percent)
Dollar-Weighted  Average
Year I&R Transaction Total Average per Firm
1984 2,084 513 2,697 20 20
1985 1,624 539 2,163 25 24
1986 3,095 914 4,009 23 23
1987 5,902 1,017 6,918 15 16
1988 5,126 1,313 6,439 20 24
1989 4,489 1,647 6,137 27 28
Total 22,319 5,943 28,263 21 21

NOTE: Nominal dollars.

4In this sense they are analogous to indemnity payments by insurers.

5Acton found that between FY 1984 and FY 1989 (which corresponds roughly to the
period for which we have costs for the PRPs) 11 percent of EPA outlays were for
enforcement (Acton, 1989). These are clearly transaction costs, but there may also be
some transaction costs in the remaining expenditures. Eleven percent is thus a lower
bound for the transaction-cost share of EPA outlays.
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As can be seen in Figure 7, transaction costs grew gradually between
1984 and 1989. By 1989, the firms were spending an average of $1.6
million in transaction costs. I&R costs, on the other hand, rose
rapidly in 1986 and 1987, then declined somewhat in 1988 and 1989.
Transaction-cost shares remained relatively low throughout the
period. The percentage share dipped somewhat with the rapid
growth of I&R expenditures in 1987, but then rose again in later
years.

Even though there was a fair amount of variation in the total
expenditures across firms, in no case did the transaction-cost share
exceed one-third for any firm: Transaction-cost share varied from 15
percent to 31 percent (see Table 18).6 What is more, the average
transaction cost remains at 21 percent whether it is calculated in
nominal or in real dollars or whether firms are weighted equally or by
dollar outlays.

1&R

Transaction costs

Costs ($ millions)

1984 1985 1986 1987 1988 1989
Year

Figure 7—Average Outlays per PRP

6This and the following tables in this section are based on 1989 dollars. The GNP
deflater was used for conversion.
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Table 18

Variation in Total Outlays and Transaction
Costs Across Firms

Total outlays 1984—-1989 ($1000)

Average per firm 30,242
Standard deviation across firms 12,675
Transaction-cost share (percent)

Dollar-weighted average 21
Average per firm 21
Minimum 15
Maximum 31

NOTE: GNP deflator (1989 = 100) used to convert to

1989 dollars.

Other Characteristics of PRP Outlays

As with insurance companies, the major outlays by large PRPs are
made externally (see Appendix B). On average, only about 10 percent
of expenditures were internal, with about 85 percent of these costs
transactional. Internal expenditures are incurred for in-house attor-
neys or for environmental staff members who attend PRP committee
meetings, monitor site activities, and the like. The firms in our sam-
ple rarely provided direct cleanup services themselves.” In contrast,
external expenses were primarily for I&R of the site. The transac-
tion-cost share for external outlays was 15 percent.

Some of the firms were able to disaggregate their transaction costs
into legal and nonlegal expenditures. For these firms, 75 percent of
the transaction costs were for external or internal attorneys (see
Table 19). The individual proportions ranged from 66 to 84 percent.

Table 19
Share of Transaction Costs Devoted
to Legal Services
(percent)
Dollar-weighted average 75
Average per firm 78
Minimum 66
Maximum 84

"When they did so, for example by using in-house engineers, this was captured as
an interdepartmental transfer. Following our rule for assignment of expenses, if this
occurred before a consent decree, it was transactional; otherwise, it was I&R.
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Firms did not perform much duplicative RI/FS or similar technical
work. Since transaction costs are 21 percent of total costs and since
75 percent of these costs are legal, not more than 6 percent of firm
expenditures was for duplicative technical work.

Table 20 summarizes the destination of external expenditures for the
firms that were able to provide this information. The bulk of total ex-
ternal expenditures (74 percent) was made directly to outside contrac-
tors, such as lawyers and engineering firms. However, there is a wide
range of experience across firms—proportions vary from 7 to 83 per-
cent. Eighteen percent of the expenditures these firms reported went
to PRP committees but, again, with large variation across firms.
Differences in the PRP organization at the sites the individual firms
were involved with and differences in firm strategy are likely expla-
nations for this variation.

The proportion of payments made directly to the government was uni-
formly low (between 4 and 10 percent). Our interviews indicate that,
in many cases, EPA and other governmental agencies prefer to collect
payments from the PRP committee rather than from individual PRPs.
Thus, some of the PRP payments made to the PRP committee may
ultimately go to the government. The firms that participated in the
study could not always identify all PRP committee payments that
went to the government, but given that PRP committee payments
were 18 percent of the total for all firms, we do not believe that such
payments were large relative to total external payments.

All the PRPs reported being involved in contribution suits with other
PRPs at some of their sites. We were not able to break out the costs
of contribution cases from other transaction costs in all cases.
However, we were able to determine that most of the transaction
costs did not pertain to contribution cases. Given that transaction
costs are 21 percent of overall costs, costs related to contribution
cases are not large compared to overall costs.

Table 20
Destination of Reported External Expenditures
(percent)
Dollar-
Weighted Average
Average per Firm Minimum  Maximum
PRP committee 18 36 7 89
Government 8 8 4 10

Direct 74 56 7 83
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The PRPs also reported few costs for BI/PD suits brought by individ-
uals living or owning land near hazardous-waste sites. While some
cases have been filed, and costs are accruing, the amounts are small
relative to costs related to site cleanup.

PRP INTERACTION WITH INSURERS

Through 1989, the extent of interaction between participating PRPs
and their insurers was uneven. Two of the PRPs were self-insured up
to very high thresholds and did not expect to pursue insurance cover-
age at that point. Should cleanup costs balloon, however, their posi-
tions may change. Three of the five PRPs have notified their carriers
of their involvement in cleanups or BI/PD cases, but none has re-
ceived any indemnity or defense payments. One PRP has initiated an
omnibus coverage suit against a large number of its insurers and in-
curred substantial legal costs in 1988 and 1989. However, these costs
are not large when compared with the overall expenditures of the five
firms. Others may more aggressively pursue coverage disputes when
high deductibles have been satisfied or when coverage issues have
been settled.

How representative is this behavior of other very large firms? The in-
surers in our sample reported that they were involved in coverage
suits with 12 percent of their policyholders, on average. In compari-
son, we find that 20 percent (one firm) of the PRPs in our sample has
initiated coverage suits. The insurance company data also indicated
that a large number of Fortune 100 firms have filed claims (an aver-
age of 40 Fortune 100 firms per insurer had submitted notification).
In our sample of Fortune 100 firms, 60 percent of the PRPs have noti-
fied their insurers. While this, of course, does not show that the ex-
periences of the five PRPs are representative in this regard, it is not
at odds with the insurer data.

TRANSACTION COSTS BY SITE

The findings reported so far aggregate a firm’s expenditures across all
its sites. Now we will analyze how transaction costs and transaction-
cost shares vary across sites. To do this, we will focus on sites where
the firm has spent at least $100,000.

We asked firms to give us site-specific information on sites where
they had spent at least $100,000. Some firms were able to do so.
Others were able to give us information on some subset—such as NPL
sites with expenditures greater than $100,000. In cases where a sub-
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set of sites was provided, we took care to make sure that the sample
was not selected in some unusual way.8

We expected these expensive sites to account for a large share of a
firm’s total outlays. Earlier, we noted that expenditures averaged
less than $1,000 for 50 percent of the 144 sites at which the firm had
been contacted. For those firms that were able to provide complete
data, we found that sites with expenditures over $100,000 amounted
to 15 percent of all sites but accounted for 85 percent of total expendi-
tures. Thus, while we restrict our analysis to expensive sites, we are
addressing a large proportion of a firm’s expenditures.

General Characteristics of Site Data

The five firms provided data on 73 sites at which they had spent over
$100,000.° Taken as a whole, the transaction-cost share for these
large sites is 13 percent (see “Dollar-weighted average” in Table 21).
For two reasons, this is lower than the 21 percent transaction-cost
share presented above for total reported firm expenditures. First, as
will become clear below, transaction-cost shares drop as expenditures
at the site increase. Thus, excluding sites with lower expenditures
will decrease the transaction-cost share. Second, and more impor-
tantly, this number excludes costs that firms were unable to attribute
to sites, and the unattributed costs were predominately transactional.

Table 21

Expenditures and Transaction Costs at Sites
with Costs Greater than $100,000

(attributed costs only)
Number of sites 73
Transaction-cost share (percent)
Dollar-weighted average 13
Site average 30
Standard deviation 32
Site expenditures ($1000)
Mean 1,443
Standard deviation 2,709

8For example, one firm was willing to provide detailed information only on NPL
sites, but they provided data on all their NPL sites where their expenditures were over
$100,000. In another case, a firm provided information on all the sites that were on a
list we developed at the beginning of the study for possible in-depth study.

9There was some overlap in the sites at which individual firms spent over $100,000:
There are 73 distinct site-firm combinations and 64 different sites.
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Firms were unable to attribute some costs to sites either because they
did not record this information or because some activities were not
particular to any one site. For example, it may be difficult for man-
agers of environmental staff to attribute their time to specific sites.

For four of the five firms, unattributed costs averaged only 5 percent
of total costs, so this was not much of an issue. The fifth firm was
able to attribute only a small proportion of its expenditures. It would
be inappropriate to assign these expenditures to a small number of
sites. However, this firm had relatively high transaction costs, and
their exclusion account for the bulk of the difference between the 21-
percent and 13-percent values.

Because unattributed costs are excluded, the 13-percent transaction-
cost share understates the true transaction-cost shares at these sites.
We investigated how much transaction-cost shares would rise if we
assigned the unattributed costs in various ways. Unattributed costs
were assigned in proportion first to the total site costs and second to
site transaction costs.® In both cases, average transaction-cost
shares rose approximately 4 percentage points. Thus, we estimate
that including the unattributed costs will raise the transaction-cost
shares for sites with attributed expenditures over $100,000 from 13 to
17 percent.

The average attributed cost is $1.44 million at these sites, with sub-
stantial variation in individual observations (see Table 21).1! The
dollar-weighted transaction-cost share of 13 percent implies that, on
average, the PRPs incurred $187,000 in transaction costs at these
sites and $1.25 million in I&R costs. The mean transaction-cost share
when each site is weighted equally is 30 percent (“Site average” in
Table 21). The difference between the dollar-weighted average and
the simple average is driven by the fact that the sites with the largest
dollar outlays to date have the lowest transaction-cost shares.?

10We did not assign costs for the firm with a high proportion of unattributed costs.
That firm reported that the site-specific information they provided already included all
site costs.

11When the unattributed costs are included, the average site cost rises to $1.51
million.

121f one is interested in the relationship between the total resources expended at
sites and site characteristics or in projecting a nationwide total for transaction costs
and transaction-cost share, the dollar-weighted average is relevant. If, on the other
hand, one is interested in the expected value of the transaction-cost share to date for a
site picked at random from a particular category or in comparing sites with different
characteristics, the simple average is more appropriate.
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Large Variation in Transaction-Cost Share Across Sites

As indicated by the standard deviation of the transaction-cost share
reported in Table 21, there is considerable variation in transaction-
cost shares across sites with expenditures over $100,000.1® Figure 8
visually depicts the dispersion of transaction-cost shares across these
73 sites. Nearly 40 percent of the sites have shares less than 10 per-
cent for attributed costs, and approximately 10 percent have shares
greater than 90 percent. This illustrates how both Superfund’s de-
tractors and advocates can point to sites that have either high or low
transaction-cost shares when they select part of the universe for dis-
cussion.

Description of Site Attributes

To better understand the patterns of expenditures, we characterized
sites in six dimensions: (1) who oversees cleanup, government or pri-
vate parties; (2) single- versus multiple-PRP involvement; (3) NPL
versus non-NPL sites; (4) stage in the cleanup process; (5) who fi-
nances cleanup, government or private parties or both; and (6) ex-

Percentage of sites

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100
Transaction-cost share (percent)

Figure 8—Distribution of Transaction-Cost Shares at Sites with
Expenditures Greater than $100,000 (attributed costs only)

13In calculating the standard deviation, each observation is weighted equally.
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penditures to date. The six dimensions and the attributes in each
dimension are listed in Table 22.

Who Oversees Cleanup. The federal government (EPA) currently
supervises three-quarters of sites with expenditures over $100,000,
and state and local governments supervise another 15 percent of the
sites.’* PRPs also initiate and conduct the cleanup at some sites in-
dependent of any direct government involvement. These are impor-
tant sites to examine, because they may be examples of the indirect
benefits of the liability-based approach: Firms clean up sites to avoid
entanglement in the government programs. We found that 8 percent
of the large sites were being cleaned up with no direct government in-
volvement (see “PRP-initiated” in Table 22). Half of these cleanups
were related to property transfers that stipulated that the selling
party must clean up any contamination that was later discovered.
Another site was being cleaned up after a state agency threatened to
bring the site into its remedial program. The remaining two sites
were being cleaned up under threat of private-party law suits.

As discussed above, firms were not able to provide information on all
of their sites with expenditures over $100,000. Eight percent of the
reported sites were PRP-initiated, but because of incomplete data,
this understates the percentage of the cleanup at all such sites.
Based on those firms that were able to provide information on all
their expensive sites, we estimate that 10 percent of all cleanups with
costs to date over $100,000 was undertaken independently of gov-
ernment involvement.

Single- Versus Multiple-PRP Involvement. Approximately 15
percent of the sites involve only one PRP. This classification does not
refer to the number of PRPs that have been named by the govern-
ment at the site, but rather, to the number of parties that may poten-
tially be held liable. At single-PRP sites, the allocation of liability is
not an issue because there is only one party that can be held liable.!5

NPL Versus Non-NPL Sites. Approximately two-thirds of the sites
are on the NPL.

14Sjtes can move between government agencies. For example, a state may oversee
a site initially but then decide to turn it over to EPA. Sites are categorized according to
the government agency currently managing the site.

15Tn some cases these sites may have been owned by another party in the past, but
that firm has dissolved or is bankrupt and is not a potential participant in the process.
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Table 22
Expenditures and Transaction Costs at Sites with Costs
Greater than $100,000®
Transaction-Cost Share
Cost ($1,000) (percent)
Number Mean Dollar-
of Site Std. Weighted Site Std.
Category Sites Cost Dev. Average Average Dev.P
All sites 73 1,443 2,709 13 30 32
Overseeing agency
Federal 55 1,190 2,555 15 34 33
State 9 1,281 2,018 14 28 31
Local 2 2,760 3,732 - 35 30 08
PRP-initiated 6 3,636 4,381 01 04 10
Unknown 1 1,610 —_ 01 01 —
Number of PRPs
Single-PRP 12 3,427 3,389 01 03 06
Multiple-PRP 61 1,053 2,400 20 35 33
NPL status
NPL site 49 1,325 2,693 15 35 35
Non-NPL site 24 1,683 2,785 09 20 24
Cleanup stage
Site Studies 19 1,197 2,017 19 32 30
Remedy Selected 1 130 — 22 22 —
Remedy Design 15 509 519 50 57 38
Cleanup Ongoing 29 2,407 3,772 07 21 27
Construction
Complete 9 556 627 15 12 18
Financing
Government 21 1,093 1,644 26 35 33
PRP 43 1,766 3,269 08 22 27
Mixed 7 851 1,484 22 61 43
Unknown 2 243 181 51 56 13
Cost to date
$100K-500K 39 243 117 39 38 34
$500-1M 14 688 128 25 28 35
$1M-3M 12 1,858 453 22 22 20
>$3M 8 7,990 4,077 04 05 12

2Attributed costs only. Including unattributed costs would raise transaction-cost
shares an estimated 4 percentage points.

bStandard deviation of site transaction-cost shares.

Stage in the Cleanup Process. Sites are next categorized accord-
ing to the most advanced stage they have reached in the cleanup pro-
cess. Except for sites classified as “Construction Complete,” the site
is classified by the most advanced operable unit.1® There may be

16For NPL sites, the cleanup stage was taken from EPA’s “Understanding the
Nation at Large” We categorized the non-NPL sites using the same definitions.
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other operable units at earlier points in the cleanup process.
Approximately 50 percent of these sites are in the Cleanup Ongoing
or Construction Complete stage. This is much higher than for all
1,236 sites on the NPL. As seen in Table 1, 23 percent of NPL sites
are in the Cleanup Ongoing stage or beyond. This reflects the fact
that we have restricted our attention to sites where at least one PRP
has made considerable expenditures.

Who Financed the Cleanup? So far, 60 percent of the cleanups at
these large sites has been financed by the PRPs, 29 percent by the
government, and 10 percent by both the government and PRPs.
When the government finances a cleanup, it generally attempts to re-
cover its costs from the PRPs.

PRP Expenditures to Date. Sites are grouped into four cost cate-
gories in Table 22. It is noteworthy that even when we restrict our
attention to sites with costs over $100,000, expenditures are concen-
trated at relatively few sites. The eight sites where firms have spent
over $3 million account for 61 percent of the expenditures at these 73
sites.1? It is important to note that these are not the total outlays by
all firms involved at the site, nor are they necessarily a good proxy for
the firm’s ultimate overall cost at the site.

The same tabulations for the NPL and non-NPL sites are presented
in Appendix C. Ignoring categories with only a few observations, the
patterns that emerge for NPL and non-NPL sites separately are con-
sistent with those for the entire sample.

THE RELATIONSHIP BETWEEN TRANSACTION COSTS AND
SITE ATTRIBUTES

We now turn to the key issue of how transaction-cost share varies by
site characteristic. To do this, we will first present a tabulation of
transaction-cost share by category. Then we will present findings
from a multivariate analysis, in which we examine the relationship
between transaction-cost share and one site attribute when other
attributes are held fixed. This analysis suggests that the most impor-

Operable units designate particular areas of the site or one component of the remedy
when EPA chooses to proceed with the cleanup in stages.

17Given this concentration, it is useful to describe the attributes of these eight large
sites. They are predominantly single-PRP sites (63 percent) and are more often
independent of direct government involvement (25 percent) than the sample as a whole
(8 percent). As might be expected, they are more likely to be in the Cleanup Ongoing or
Construction Complete stages (75 percent) than the sample as a whole (50 percent).
However, they are equally divided between NPL and non-NPL sites and are financed in
a similar way as the sample as a whole.
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tant attributes are the number of PRPs and the stage in the cleanup
process, so we will also present breakdowns for these two dimensions.

Before we proceed, however, it is worthwhile to make a comment
about the subject of our analysis. Our analysis of site transaction-
costs focuses on transaction-cost share rather than the level of trans-
action costs. We do not pursue levels in this report because we have
not yet developed the variables necessary for such an analysis, such
as the overall expected cleanup cost at a site. Without these vari-
ables, comparisons of the costs at different sites can be misleading.
When interpreting transaction-cost share, the reader should keep in
mind two important facts. First, even if the transaction-cost share is
moderate in some circumstances, the level of transaction costs may
still be high. A moderate share of a large number may still be a large
number. Second, the transaction-cost share may drop as, say, sites
move through the remedial process, but the cumulative level of trans-
action costs can only stay the same or rise. Increments in transaction
costs may be offset by large enough increments in I&R costs to cause
the transaction-cost share to drop.

The dollar-weighted average transaction-cost share (sites weighted by
outlays) and the “Site Average” share (sites weighted equally) are re-
ported by attribute in Table 22. These shares are for attributed costs
only. As was the case for sites with costs over $100,000, we found
that the various methods we used to assign unattributed costs in-
creased transaction-cost shares by approximately four percentage
points in each category.

Several interesting patterns emerge in Table 22, These may not,
however, be due to changes in the attribute that is explicitly varied,
but to changes in other attributes. Take, for example, the finding
that PRP-initiated cleanups have a transaction-cost share of 4 per-
cent, compared with the 28 to 34 percent observed for government-co-
ordinated cleanups (attributed costs only). As might be expected,
PRP-initiated cleanups occur more frequently at single-party sites.
Fifty percent of the PRP-initiated cleanups occurred at single-party
sites, even though only 15 percent of all 73 sites were single-party
sites. Thus, multiple-PRP involvement at the site may be more im-
portant than government supervision in determining transaction-cost
shares.

To control for confounding factors, we used statistical techniques to
examine the relationship between transaction-cost share and a par-
ticular attribute when other attributes are held constant. Using the
statistical techniques described in Appendix D, we predicted the
transaction-cost share of a reference site and then predicted transac-
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tion-cost share when one site attribute is changed while the others
are held constant. This allows us to correlate changes in one site at-
tribute and the transaction-cost share. This technique does not estab-
lish causality, because we do not have information on some important
site attributes, such as overall expected cleanup cost, and these are
thus not held constant. However, the relationships reported here
suggest the true, underlying relationships. The attributes varied one
at a time are: the number of PRPs, the cleanup stage, the party fi-
nancing the cleanup, the NPL status, and the overseeing agency.1®

The Number of PRPs

The number of PRPs at a site has an important relationship to trans-
action-cost share, even when other factors are held constant. The
transaction-cost share is 34 percentage points lower at a single-PRP
site than at a multiple-PRP site with the same attributes, and the dif-
ference is statistically significant (see Table 23). This suggests that
transaction-cost shares are much higher at multiple-PRP sites than
at single-PRP sites. One expects the costs of communication and ne-
gotiation to grow as the number of PRPs grows.

The large difference in transaction-cost share for single- and multiple-
PRP sites when other characteristics are held constant is readily ap-
parent in the data. Table 24 compares the observed transaction cost
share for single- and multiple-PRP sites for sites in different cate-
gories. For all categories, the share is much lower for single-PRP
sites.

The Cleanup Stage

Transaction-cost shares also depend on how far along the site is in the
cleanup process. As seen in Table 23, the share of transaction costs in
the costs to date do not differ much for sites in the Site Studies,
Remedy Selected, and Remedy Design stages, when other site at-
tributes are held constant. However, the transaction-cost shares are
20 and 33 percentage points lower for sites in the Cleanup Ongoing
and Construction Complete stages. These differences are statistically
significant.

18Costs to date are not included in the analysis because they are a poor measure of
the expected ultimate cost of the site to the firm, as well as to the ultimate overall site
cleanup costs.
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Table 23

Changes in Transaction-Cost Share
When One Site Attribute Is Varied
and Others Are Held Constant

Difference from Reference

Attribute (percentage points)

Number of parties

Multiple-PRP —

Single-PRP —-34*
Cleanup stage

Site Studies —

Remedy Selected 1

Remedy Design 2

Cleanup Ongoing —20*

Construction Complete —-33*
Financing

Government —_

PRP -18*

Mixed 20
NPL status

NPL —_

Non-NPL 4
Overseeing agency

EPA —

State 3

Local —20

PRP-initiated 5

NOTE: *Indicates difference is statistically significant
at 5 percent. A dash indicates a reference attribute.

As was the case for single-PRP sites, the observed transaction-cost
share is generally lower in later stages when sites with a given char-
acteristic are compared (see Table 25).

The transaction-cost shares examined here are for costs to date at an
individual site. They do not break shares down by stage for a particu-
lar site. However, if sites currently in earlier stages of the cleanup
process follow the same pattern as those currently in later stages,
then the data reported in Table 23 suggest that the transaction-cost
share falls as a site moves through the remedial process. This seems
reasonable. One expects large remedial outlays in the Cleanup
Ongoing stage to dilute transaction costs and cause the transaction-
cost share to drop. It is important to note, however, that even though
the share may drop over time, the annual level of transaction costs
may still be substantial.
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Comparison of Transaction-Cost Share at Single-PRP and
Multiple-PRP Sites with Costs Greater than $100,000
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Single-PRP Sites Multiple-PRP Sites
Number Per ge Transacti Number P tage Transacti
of of Cost Share®  of of Cost Share?
Sites Sites (percent) Sites Sites {percent)
Al sites 12 100 3 61 100 35
Overseeing
agency
Federal 5 42 3 50 82 37
State 4 33 6 5 8 45
Local 0 0 —_ 2 3 30
PRP-initiated 3 25 1 3 5 8
Unknown [ 0 — 1 2 1
NPL status
NPL 6 50 3 43 70 40
Non-NPL 6 50 4 18 30 25
Cleanup stage
Site Studies 5 42 2 14 23 42
Remedy Selected 1 8 22 0 0 —
Remedy Design 0 0 — 15 25 57
Cleanup Ongoing 6 50 1 23 38 26
Construction
Complete 0 0 - 9 15 12
Financing
Government 3 25 11 18 30 38
PRP 8 67 1 35 57 27
Mixed 1 8 1 6 10 Kp!
Unknown 0 0 — 2 3 56
Cost to date
$100K-6500K 2 16 12 37 61 40
$500K-1M 3 25 3 11 18 35
$1M-3M 2 16 1 10 16 27
> $3M 5 42 1 3 5 13
8pttributed costs only. Including unattributed costs would raise transaction-cost shares an es-
timated 4 percentage points.
bites weighted equally.

Sites that have actually made it to the Cleanup Ongoing and
Construction Complete stages have transaction-cost shares for at-
tributed costs of 21 percent and 12 percent, respectively (see Table
22). When unattributed costs are included, these shares rise to 25
and 16 percent. These averages weight each site equally; however,



Table 25

Transaction-Cost Shares at Sites with Costs Greater than $100,000:
Sites in Early and Late Stages?®

Early stages® Late Stages®
Number Percentage Transaction Number Percentage Transaction
of of Cost Shared of of Cost Shared
Sites Sites (percent) Sites Sites (percent)
Total sites 35 100 42 38 100 19
Overseeing
agency

Federal 25 72 47 30 79 23

State 7 20 36 2 5 1

Local 2 6 30 0 —_ —_

PRP-initiated 1 2 1 5 13 5

Unknown 0 —_ — 1 3 1
Number of PRPs

Single-PRP 6 17 5 6 16 1

Multiple-PRP 29 83 50 32 84 22
NPL status

NPL 23 66 50 26 68 26

Non-NPL 12 34 29 12 32 12
Financing

Government 8 23 40 13 34 31

PRP 21 60 32 22 58 12

Mixed 4 11 95 3 8 16

Unknown 2 6 56 0 — —
Cost to date

$100K-500K 23 66 46 16 42 28

$500K-1M 5 14 51 9 24 16

$1M-3M 5 14 26 7 18 20

> $3M 2 6 17 6 16 1

2Attributed costs only. Including unattributed costs would raise transaction-cost
shares an estimated 4 percentage points.

l"Em'ly stages are Site Studies, Remedy Selected, and Remedy Design.
®Late stages are Cleanup Ongoing and Construction Complete.
dSites weighted equally.

from the perspective of overall resources spent on cleanup, weighting
each site by the total site outlays may be more relevant. Including
unattributed costs, the dollar-weighted shares are 11 percent for sites
in the Cleanup Ongoing stage and 19 percent for those in the
Construction Complete stage.

However, we think it premature to use any of these numbers as esti-
mates of what the ultimate transaction-cost shares for these five
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firms will be when all cleanup is complete. As illustrated in Table 25,
the attributes of sites in the Cleanup Ongoing and Construction
Complete stages are quite similar to those in earlier stages. (The only
major exception is that a disproportionate share of the PRP-initiated
sites are in later stages.) Nevertheless, even if they are similar along
the attributes we have measured, they may not be similar across at-
tributes we do not measure. For example, the technical issues at
these sites may be less complex, or the allocation of liability may be
more straightfoward, and thus transaction-cost shares may be lower.
What is more, the transaction costs may be incomplete even for sites
in the Construction Complete stage. PRPs may later pursue contri-
bution suits against other PRPs, challenge the remedy that was se-
lected, or pursue insurance coverage to recover costs. Such back-end
litigation would cause transaction-cost shares for these sites to rise.1®

While we think that transaction-cost shares will drop over the life of a
typical site, given that large remedial expenditures occur in the
Cleanup Ongoing stage, we think it difficult to predict based on cur-
rent information what the ultimate transaction costs will be. In any
case, these results do serve as a reminder that the share of transac-
tion costs in a firm’s expenditures to date may not be a good indicator
of what the share will be when the cleanup process is complete.

Party Financing Cleanup

With other factors held constant, sites with PRP-financed cleanups
have lower transaction-cost shares than sites with government-fi-
nanced cleanups (see Table 23). The difference is 18 percentage
points and is statistically significant. Several factors could account
for this. It may be that the cost recovery process associated with gov-
ernment-financed cleanups is contentious. It may also be that the
cost recovery is not complete, so that the PRPs have yet to make large
I&R payments.

NPL Status and Coordinating Agency

As shown in Table 23, we found no statistically significant relation-
ship between whether a site was on the NPL and the transaction-cost
share when other site attributes are held constant. Likewise, there

19The ultimate transactioncost shares may also change if government
implementation of the program changes over time. For example, if more stringent
cleanup standards generate more negotiation and higher transaction costs, final
transaction-cost shares for sites still in early stages may be higher than those that
have already completed the process.
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was no statistically significant relationship between who oversaw the
cleanup and the transaction-cost share. Of particular interest is that
PRP-initiated cleanups have very similar transaction-cost shares as
cleanups overseen by EPA or state agencies when other attributes are
held constant.2® This suggests that it is not government involvement
in and of itself that generates transaction costs, but rather the
interaction among multiple parties, regardless of who they may be.?!

Ultimately, a key factor in determining the eventual overall transac-
tion costs of cleaning up the nation’s inactive hazardous-waste sites
will be their characteristics. However, important information on the
characteristics of both NPL and non-NPL sites is missing. For ex-
ample, even at the nation’s NPL sites, EPA does not know how many
are single-PRP and how many are multiple-PRP.

REPRESENTATIVENESS OF THE FINDINGS

We cannot be sure that the experiences of the five PRPs in our sample
generalize to other very large (Fortune 100) firms. However, we have
two reasons to think that they may well be representative. First,
these firms had different attitudes and approaches to the cleanup
process, yet the breakdown of their expenditures was quite similar.
One has actively pursued insurance. The others have not. Some ag-
gressively try to minimize their transaction costs and resolve cases
rapidly, and others do not. Some handle cleanups from a centralized
office and others do not. In spite of this variation, the transaction-
cost shares of the individual firms ranged only between 15 and 31
percent.

Second, the interaction of these PRPs with their insurers is not at
odds with the picture painted by the insurers. The insurers reported
that a large number of Fortune 100 companies have contacted their
insurers. Most of the five large firms in our sample have contacted
their insurers. On average, insurers are engaged in coverage litiga-
tion with 12 percent of their policyholders. Out of these five PRPs,
one firm is currently engaged in coverage litigation.

We are more confident that the relationships we observed between
transaction-cost shares and site attributes will hold up. These are
based on a sizable number of firm-site observations.

20In the tabulations in Table 22, PRP-initiated sites have much lower transaction-
cost shares. However, when other factors are controlled for, this difference disappears.

21Half of the PRP-initiated cleanups at sites with expenditures over $100,000
involve property transfers, and there may be significant legal costs involved in such
transactions.
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The experiences of these very large firms may or may not be repre-
sentative of small and medium-sized companies. Several factors
could make smaller firms different. For example, smaller firms may
typically have smaller volumetric shares at sites and thus be more
likely to “lie in the weeds” and avoid large transaction costs. On the
other hand, smaller firms may contest liability more vigorously than
large firms, because large payments may bankrupt such firms. It
may also be less likely for smaller firms to be involved at single-PRP
sites, where transaction-cost shares are low, and small firms may
simply not have the resources to make the large I1&R payments that
dilute transaction costs that large firms do. How these conflicting
tendencies interact is an open question. Additional data are neces-
sary before the experiences of small and medium-sized firms can be
accurately characterized.

SUMMARY OF THE PRP EXPERIENCE

The five very large firms participating in the study have each been
contacted regarding the cleanup of an average of 144 inactive haz-
ardous-waste sites. Roughly half of these sites have required little or
no spending to date by firms.

Average annual outlays per firm grew significantly in 1986 and 1987
and leveled off in 1988 and 1989. The expenditures in 1989 averaged
$6.1 million per firm, and each firm reported spending an average of
$28.3 million between 1984 and 1989. Most expenditures were con-
centrated at relatively few sites.

Between 1984 and 1989, $5.9 million, or 21 percent, of the outlays
were transaction costs. Transaction-cost shares for the individual
firms ranged from 15 to 31 percent. Approximately three-quarters of
these transaction costs were legal costs. All the firms reported being
involved in contribution suits with other PRPs; three out of five had
notified their insurers of their involvement in or potential liability for
site cleanups; and one firm had initiated an omnibus coverage suit.

There was large variation in the transaction-cost share across sites.
The analysis of this variation can be used to focus attention on trans-
action-cost-intensive aspects of the liability-based approach to clean-
ing up hazardous-waste sites. Holding other site attributes constant,
the transaction-cost shares at single-PRP sites are much lower than
at multiple-PRP sites. The low transaction-cost shares for single-PRP
sites (7 percent when both attributed and unattributed costs are con-
sidered) suggest that these firms are not spending significant re-
sources contesting the liability provisions of CERCLA. The much
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higher shares for multiple-PRP sites (39 percent) point to the negotia-
tion and litigation costs between PRPs and between multiple-PRPs
and the government as the primary source of transaction costs for
these firms.

Statistical analysis also showed that sites that have reached later
stages in the cleanup process have lower transaction-cost shares than
those still in earlier stages, when other site attributes are held con-
stant. If the pattern of transaction-cost shares for more mature sites
is consistent with that of less mature sites, this suggests that trans-
action-cost shares fall as sites move through the remedial process. It
is not surprising to find transaction-costs shares lower for sites in
later stages of the cleanup process. It is likely that the majority of
remedial expenditures will be made in the Cleanup Ongoing stage,
and these will dilute transaction costs. It is important to note that
even if the share of transaction costs in expenditures to date falls as
the site matures, the annual level of transaction costs may well con-
tinue to rise. What is more, since overall site cleanup costs can be
very large, even modest transaction-cost shares may imply substan-
tial levels of transaction costs.

PRP-financed cleanups appear to have lower transaction costs than
government-financed cleanups, even when other site attributes are
held fixed. However, while the cost recovery process may be transac-
tion-cost intensive, it may also be that cost recovery is not complete.
Once PRPs finally make payments to the government, the transac-
tion-cost share may be no different than at PRP-financed sites.

PRPs did initiate cleanups independent of government involvement,
although not many. We estimate that these cleanups account for 10
percent of cleanups where firm expenditures exceed $100,000. These
PRP-initiated cleanups may be induced in part by the liability created
by Superfund and similar state laws. While the transaction-cost
share was much lower for PRP-initiated cleanups (8 percent of at-
tributed and unattributed costs) than for government-coordinated
cleanups (32 to 38 percent), the difference was small and not statisti-
cally significant when other site attributes were controlled. This sug-
gests that the interaction among PRPs, not government involvement
in and of itself, generates transaction costs.

Finally, there was no statistically significant relationship between
NPL status and transaction-cost share.

The findings in this report are based on costs incurred to date. It will
be many years before the nation’s inactive hazardous-waste sites will
be cleaned up. Of primary concern is what transaction costs and
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transaction-cost shares will be once the cleanup process at all sites is
complete. The sites in our sample that are in the Cleanup Ongoing
and Construction Complete stages have average transaction-cost
shares of 25 and 16 percent respectively, when both attributed and
unattributed costs are considered. However, we think it premature to
generalize these findings to other sites. First, these sites may be dif-
ferent from sites still in earlier stages of the cleanup process. Second,
there may yet be litigation at these sites—either between PRPs over
contribution suits, with insurers, or with the government.

We cannot be sure that these findings are representative of the expe-
riences of other very large (Fortune 100) firms in terms of overall
transaction-cost share. However, we have some reason to believe that
they are. It remains an open question whether the experience of
these large firms is representative of small and medium-sized firms.



5. CONCLUSIONS

This report examines the experiences of insurance companies and
very large industrial firms identified as potentially responsible par-
ties (PRPs). We were interested in general patterns of involvement
for each of these parties, how these patterns vary for different firms
and sites, and what these patterns tell us about the Superfund pro-
gram. A central concern in the policy debate over Superfund’s liabil-
ity provisions is that a large share of private-sector resources is con-
sumed in transactions. Qur analysis addresses this issue.

INSURER AND PRP INVOLVEMENT

The involvement of insurers and very large PRPs is substantial and
growing:

* Between 1986 and 1989, pending claims against insurers rose from
approximately 650 per insurer to 2,200, and the average number of
policyholders that had filed claims grew from 200 to 1,000. Over
the same period, insurer spending rose from an annual average of
$9 million per firm to over $17 million.

¢ Very large PRPs had been contacted at an average of 144 sites each
and, between 1984 and 1989, average annual spending per
company grew from $2.6 million to $6.1 million.

The growing involvement of both parties is another indication that
Superfund is still in a relatively early stage. Almost half of the most
expensive sites in our analysis are in the early part of the cleanup
process, and relatively few sites on the NPL had actually been
cleaned up.

TOTAL OUTLAYS

Total outlays are sizable and are concentrated in a few sites:

* Outlays for the four insurers in our sample totaled approximately
$72 million in 1989. Based on the market share of liability insur-
ance held by the companies we sampled, we estimated that the in-
surance industry as a whole spent about $470 million in 1989 on
hazardous-waste claims.
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PRP outlays for our sample of five very large firms totaled $31
million in 1989. It is premature to extrapolate this to the universe
of PRPs.

The most expensive sites and claims accounted for a substantial
majority of both PRP and insurer outlays. Fifteen percent of sites
accounted for 85 percent of PRP outlays, and 25 percent of the
closed insurance claims accounted for 87 percent of external in-
surer costs for closed claims.

TRANSACTION-COST SHARES

Transaction-cost shares are high for insurers, lower for PRPs:

The share of insurer outlays spent on transactions averaged 88
percent across the four insurers and was fairly uniform. These
costs were split about evenly between coverage disputes (42 percent
of total outlays) and policyholder defense (37 percent).

PRP transaction-cost shares were much lower—21 percent of total
outlays. Most of these costs were for legal expenses. The transac-
tion-cost shares for the five very large firms ranged between 15 and
31 percent.

Moderate PRP transaction-cost shares at expensive sites can ob-
scure the fact that the actual dollar amounts for transaction costs
at such sites may be very large. Only the magnitude of the overall
cleanup cost may cause the transaction-cost share to appear small.

VARIATION OF TRANSACTION-COST SHARES FROM SITE
TO SITE

Transaction-cost shares vary substantially from site to site:

The number of parties at a site drives transaction-cost shares.
Transaction-cost shares were 7 percent at single-PRP sites, versus
39 percent at multiple-PRP sites. The difference was large and
statistically significant even when variation in other site attributes
was controlled.

Transaction-cost shares appear to fall as sites move through the
remedial process. This suggests that as more of the nation’s inac-
tive hazardous-waste sites move into the later stages of the
cleanup process, transaction-cost shares will fall. Transaction-cost
shares for sites in the Cleanup Ongoing and Construction Com-
plete stages averaged 25 and 16 percent respectively. However,
these sites may not be representative of sites still in early stages of
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the cleanup process, and back-end litigation may raise the final
transaction-cost shares.

* Transaction-cost shares for NPL and non-NPL sites were not sta-
tistically different when other site attributes were held fixed.

DIRECTIONS FOR FUTURE RESEARCH

Our understanding of Superfund’s liability-based approach has been
considerably improved by the data presented in this report, but it is
still incomplete. Questions about insurers and very large PRPs re-
main. We need to know whether insurers’ high transaction-cost
shares will hold up as more claims reach resolution. We need to know
if the high transaction-cost shares are due to insurance claims pri-
marily involving the more contentious, multiple-PRP sites. With re-
spect to very large firms, we would also like to know how transaction
costs will change over time; in particular, will some of these firms en-
ter greater numbers of lawsuits over cost contribution and will they
have more extensive litigation with insurers?

Beyond these questions—which generally will require additional
years of data to answer—other questions for future research include
the following: (1) What are the transaction-cost shares for small and
medium-sized firms? (2) What are the transaction costs incurred by
federal, state, and local governments? (3) What are the characteris-
tics of the nation’s inactive hazardous-waste sites, and what does this
tell us about the expected level of transaction costs? (4) What are the
benefits of a liability-based approach, and are they commensurate
with the costs?



Appendix A
EPA DEFINITIONS OF CLEANUP STAGES

EPA classifies each site according to the most advanced stage to
which it has progressed. The stages are defined as follows:

Site Studies. Investigations are under way to determine the nature
and extent of the contamination at the site and what remedies are
feasible.

Remedy Selected. The cleanup strategy has been selected for at
least one operable unit. Operable units designate particular areas
of the site or one component of the remedy when EPA chooses to
proceed with the cleanup in stages.

Remedy Design. The technical specifications for the selected rem-
edy are being designed.

Cleanup Ongoing. Cleanup of at least one operable unit has com-
menced.

Construction Complete. The capital investment for all operable
units has been completed. Some sites in this category may be un-
dergoing long-term pumping and treatment of groundwater, oper-
ation and maintenance, or monitoring.

Delisted from NPL. EPA has formally removed the site from the
NPL.



Appendix B
DETAILED BREAKDOWN OF PRP COSTS

The following table presents a detailed breakdown of average PRP
costs by year.

Table B.1
Average PRP Costs (nominal $1000)

1984 1985 1986 1987 1988 1989  Total

Internal 272 283 371 425 574 576 2,500
I&R 13 29 63 93 93 79 370
Non-I&R legal 141 133 147 200 247 ) 330 1,198
Non-I&R nonlegal 84 79 87 37 39 43 370
Non-I&R unknown 33 42 73 94 195 124 562

External 2,325 1,880 3638 6,494 5865 5,561 25,763

I&R 2,071 1,595 3,020 5,808 5,032 4,411 21,937
Non-I&R legal 22 201 483 522 654 827 2,709
Non-I&R nonlegal 229 79 105 157 178 322 1,070
Non-I&R unknown 4 5 5 6 1 1 23

Unknown 0 0 24 0 0 0 24

Total (excluding

unknown) 2,597 2,163 4,008 6,918 6,439 6,137 28,263




Appendix C

EXPENDITURES AND TRANSACTION COSTS FOR
NPL AND NON-NPL SITES WITH COSTS GREATER
THAN $100,000

Table C.1 presents total site cost and transaction-cost share by site
attribute for the NPL sites in our sample. Table C.2 presents the
same information for the non-NPL sites.

Table C.1
Expenditures and Transaction-Cost Shares at NPL Sites with Costs
Greater than $100,0002
Transaction-Cost Share
Cost ($1,000) (percent)
Number of Mean Site Standard Dollar-Weighted  Site Standard
Category Sites Cost Deviation Average Average Deviationb

All sites 49 1,325 2,693 15 35 35
Overseeing agency

Federal 46 1,314 2,775 14 34 34

State 2 1,211 9,765 55 67 30

Local 0 —_ —_ —_ —_ —

PRP-initiated 1 2,030 - 1 1 -

Unknown 0 — —_ — —_ —
Single-RP 6 2,545 1,978 2 3 3
Multiple-PRP 43 1,164 2,753 19 40 35
Cleanup stage

Site Studies 9 610 685 26 39 33

Remedy Selected 0 — — —_ — —

Remedy Design 14 538 527 50 56 39

Cleanup Ongoing 23 2,135 3,751 9 24 29

Construction

Complete 3 929 1,070 16 7 11

Financing

Government 17 984 1,441 21 31 34

PRP 26 1,639 3,443 12 30 30

Mixed 6 926 1,611 21 66 45
Coet to date

$100K~-500K 27 246 118 41 42 37

$500-1M 8 652 127 38 42 41

$1M-3M 10 1,905 4856 24 25 21

>$3M 4 8,502 5,801 2 2 2

8Attributed costs only. Including unattributed costs will raise transaction-cost shares an
estimated 4 percentage points.

bStandard deviation of site transaction-cost shares.
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Table C.2

Expenditures and Transaction-Cost Shares at Non-NPL Sites with
Costs Greater than $100,000?

Transaction-Cost Share

Cost ($1,000) (percent)
Number Mean Site Standard Dollar-Weighted  Site Standard
Category of Sites Cost Deviation Average Average Deviation?

All sites 24 1,683 2,785 9 20 24
Overseeing agency

Federal 9 554 452 24 31 29

State 7 1,301 2,296 3 17 22

Local 2 2,760 3,730 35 30 8

PRP-initiated 5 3,837 4,828 1 5 11

Unknown 1 1,610 — 1 1 —
Single-RP 6 4,308 4,415 3 4 9
Multiple-PRP 18 809 1,234 25 25 25
Cleanup stage

Site Studies 10 1,725 2,657 17 26 27

Remedy Selected 1 130 —_ 22 22 -

Remedy Design 1 114 — 65 65 —

Cleanup Ongoing 6 3,450 4,017 2 8 12

Construction

Complete 6 370 215 13 15 22

Financing

Government 4 1,552 2,567 39 47 26

PRP 17 1,960 3,077 3 09 13

Mixed 1 397 — 30 30 —

Unknown 2 243 181 51 56 13
Cost to date

$100K-500K 12 236 119 34 31 28

$500-1M 6 737 124 9 9 12

$1M-3M 2 1,620 14 10 10 13

>$3M 4 7,478 2,110 7 9 18

BAttributed costs only—including unattributed costs will raise transaction cost shares an
estimated 4 percentage points.

bSt.andard deviation of site transaction-cost shares.



Appendix D

REGRESSION ANALYSIS OF TRANSACTION-COST
SHARE AND SITE ATTRIBUTES

To examine the relationships of individual site attributes to transac-
tion-cost shares when other attributes are held constant, we ran ordi-
nary least-squares regressions of the following form:

K Ip-1

P=a+2 ZB,-,, d;

k=1i=1
where

_ |1if site falls in category i of group k
%710 otherwise

and P is the transaction-cost share, there are K different groups of
characteristics, and I, categories in each group. This is equivalent to
regressing the transaction-cost share on a series of indicator variables
that take the value of unity if the site has the particular characteris-
tic. In this approach, an omitted category in each group serves as the
reference category.

The results with the full set of regressors! are reported in the second
and third columns of Table C.1.23 The regressions are also run ex-
cluding financing and then financing and agency. This was done to
check the sensitivity of the remaining coefficients to specification. As

1The transformation 2*arcsin(sqrt(P)) is often suggested for proportion data. All
regressions were run with and without this transformation, but there was little differ-
ence in the signs and significance levels of the coefficients. The regressions reported
here use the untransformed share.

2PRP cost to date is not included in these regressions. What we would like is a
measure of the expected total cleanup cost to the firm at the site. However, cost to date
is not a good proxy. Consider, for example, multiple-PRP sites where we have observed
the expenditures of only one PRP to date.

3F tests were run to test the significance of groups of variables. The firm group,
stage group, and financing group were all significant at 5 percent [F(4,55) = 2.99,
F(4,565) = 3.65, and F(3,55) = 4.80, respectively]. The overseeing agency group was not
significant [F(4,55) = 0.56).
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Table D.1
Regression of Site Transaction-Cost Share on Site Characteristics

Specification 1 Specification 2 Specification 3

Coeff. Std. Error Coeff. Std. Error Coeff.  Std. Error
Constant 0.6183%2  0.1076  0.5337% 0.1085  0.50272 0.1025
Firm 1 0.1189 0.1142 -0.0048  0.1182  0.0280  0.1143
Firm 2 (reference)
Firm 3 0.0262 0.1511 -0.0017  0.1649  0.0270  0.1609
Firm4 —0.1490® 00771 -0.1406° 0.0841 -0.1069  0.0798
Firm 5 02754 01431 -0.3201% 0.1511 -0.2650° 0.1435
Overseeing agency
EPA (reference)
State 0.0344 0.1164  0.0012  0.1253
Local -0.2000 0.2067 -0.1996  0.2241
PRP-initiated 0.0468 0.1347 -0.0528  0.1438
Unknown -0.2692 0.2805 -0.3978  0.3035
Single-PRP —0.3413%  0.1007 -0.3570® 0.1091 -0.3302% 0.0978
Non-NPL 0.0415 0.0976  0.0315  0.1020 -0.0222  0.0807
Stage
Site Studies (reference)
Remedy Selected -0.0127 0.2882  0.1478  0.3010  0.173¢  0.2894
Remedy Design 0.0297 0.1062  0.1117  0.1100  0.1170  0.1055
Cleanup Ongoing —0.1979% 00831 -0.1547° 00898 -0.16167 0.0844
Construction Complete -0.33522 0.1194 -0.3254® 0.1290 -0.2927% 0.1161
Financing
Government (reference)
PRP -0.18012 0.0801
Mixed 0.1991®  0.1190
Unknown 0.0792 0.2170
n 73 73 73
R-square 0.5371 0.4160 0.3918
Root MSE 0.2506 0.2741 0.2705

8Gignificant at 5 percent.
bSig'niﬁcant at 10 percent.

can be seen in Table D.1, omitting these variables does not change the
other coefficients much.

In Table D.2, the regressions are rerun on the NPL and non-NPL
subsets. The findings for the NPL subset are quite similar to those
for the complete sample. This is not too surprising, since NPL sites
account for approximately two-thirds of the observations. With a re-
duction in the number of observations, however, there is a drop in
statistical significance that is due largely to an increase in standard
error. The results for the non-NPL subset are, by and large, consis-



Table D.2

Regression of Site Transaction-Cost Share on Site Characteristics,
NPL Sites Versus Non-NPL Sites

69

All Sites NPL Sites Non-NPL Sites
Coeff. Std. Error Coeff. Std. Error Coeff.  Std. Error
Constant 0.61832  0.1076  0.6408% 0.1585 067742  0.1246
Firm 1 0.1189 0.1142 0.0669 0.1521
Firm 2 (reference)
Firm3 0.0262 0.1511 -0.0166 0.1960
Firm 4 -0.1490 0.0771 -0.1799 0.1239 0.0280 0.1091
Firm & —O.2754b 0.1431 -0.4060 0.2435 0.0361 0.1583
Overseeing agency
EPA (reference)
State 0.0344 0.1164 -0.0418 0.2536 0.0032 0.1420
Local -0.2000 0.2067 -0.1608 0.1434
PRP-initiated 0.0468 0.1347 0.0841 0.3317 0.0069 0.1126
Unknown -0.2692 0.2805 -0.1440 0.1944
Single-PRP 034132  0.1007 -0.36952 0.1473 -0.2036  0.1261
Non-NPL 0.0415 0.0976
Stage
Site Studies (reference)
Remedy Selected -0.0127 0.2882 -0.2882 0.2165
Remedy Design 0.0297 0.1062 0.0161 0.1454 0.1968 0.3211
Cleanup Ongoing -0.19792 0.0831 -0.2172 0.1190 -0.0503 0.1039
Construction Complete -0.3352% 0.1194 -0.3592 0.1973 -0.2017 0.1185 -
Financing
Government (reference)
PRP -0.18012  0.0801 -0.1312 0.1076 -0.4704%  0.1200
Mixed 0.1991" 0.1190 0.2444 0.1508 -0.2031 0.2103
Unknown 0.0792 0.2170 -0.2505 0.2616
n 3 49 24
R-square 0.5371 0.4878 0.8317
Root MSE 0.2506 0.2871 0.1563
AGignificant at § percent.
bSig'niﬁcant at 10 percent.

tent with those for the NPL subset.
shares for non-NPL sites, although the difference is not as large as for

Single-PRP sites have lower

NPL sites and is no longer statistically significant. Transaction-cost

shares remain lower for sites in the later cleanup stages, although the
relationship is not as strong. Sites with PRP-financed cleanups have
much lower shares than do government-financed cleanups. The effect

is stronger than for NPL sites.

The statistical significances of the differences reported in Table 23
are calculated using the method in Theil (1971, p. 122).
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