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S1

SUMMARY REPORT

AIMS AND APPROACH OF STUDY

The aim of this study was to consider the economic implications of
environmental liability systems and to examine the economic case for action
by the EU. A parallel study ® examined the legal aspects.

Environmental liability systems are of interest for a number of potential
benefits that they can offer:

. They can provide incentives to prevent or remedy environmental damage
not currently covered by other instruments.

* They can directly compensate the victim.
* They give force to the polluter pays principle.

* They are, in some circumstances, more economically efficient than
regulatory (command and control) or economic instruments.

The approach taken in this study was to first identify in principle what the
expected benefits and costs of a liability system would be, and then to
examine the available empirical data and supporting studies. Finally,
interviews were carried out with a small number of firms in seven industrial
sectors in each of five countries, four from the EU and one from East
Europe. Interviews were also carried out with representatives of banks and
insurance companiesin the five countries. ‘ '

A significant finding of the study is the surprising lack of previous studies
into the economics of environmental liability systems. None of the EU
countries studied had carried out empirical economic studies into either the
costs, or the benefits, of their existing or future liability systems. A similar
lack of empirical analysis is evident among the principal economic actors;
firms, insurance companies and banks. The research condicted for this
study was unable to find any firm or industrial association which had fully
quantified their existing and future environmental liabilities ®. Nor did

the research reveal that banks or insurance companies were able to quantify
the future costs in any detail.

There are many reasons why the empirical basis for policy making in this
area is poor. Two specific reasons are:

* environmental liability systems are novel in Europe and very little
experience exists;

M “Study of Civil Liability Systems for Remedying Environmental Damage: Legal Study’, McKenna & Co, 1996

@ We are aware that a small number of multinational firms have made provisions in their accounts for some or all of
their expected future liabilities. ~

ERM Economics Economics of Linsiury: EC DG XI



S1.1

* as with the evaluation of other prevention systems (eg policing, fire
services), the target for performance is the avoidance of accident or
damage; this effect is inherently unobservable.

Environmental Liability Systems and Other Instruments

The use of an environmental liability system was compared to alternative
types of instruments, ie regulation and economic instruments, using a
number of criteria:

* economic efficiency in controlling pollution;

* incentives for prevention, remediation and future technology
development;

* transaction costs @;

These criteria were used to provide initial indications of the relative
applicability of environmental liability systems to different types of
environmental problems.

Environmental liability systems work best where there is clear causation, for
example in accidental damage or where a single polluter affects a single
victim. Environmental liability systems can be efficient due to their
flexibility, since they allow the polluter to choose the least cost actions @,
but these choices may be made more difficult due to the uncertainty of the
potential size of Liability. Uncertainty will be greatest where causation is
unclear and the size and value of damage is difficult to assess, eg ecological
damage from diffuse pollution.

Regulatory instruments can be relatively effective where the socially optimal
pollution level is known, small differences in marginal abatement costs exist,
and the regulator has good access to information on abatement costs.
Economic instruments can be effective where the underlying markets are not
characterised by market failures and where there are large variations in
firm’s pollution control costs so that giving firms freedom to choose their
abatement options can reduce these costs. Both regulation and economic
instruments require regular monitoring of the firm’s polluting activities.

Taking these characteristics into account leads to the conclusion that an
environmental liability system has a comparative advantage in accidental
pollution problems to all media, gradual pollution, especially for damage to
soil and water, provided causation can be proved at reasonable cost,and
possibly also for historic soil contamination (provided that transaction costs
can be kept low). Environmental liability systems have comparative
disadvantage for diffuse pollution (especially air, possibly water) where there
are multiple polluters and multiple injuries, and where causation is difficult
to prove.

]

, monitoring and enforcement costs.

() These costs include legal costs, administration costs, risk ment proc

@ This is an advantage they share with economic instruments.

ERM Economics : Economcs of Liasiry: EC DG XI
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There is a complementarity between environmental liability systems and
other instruments, since no one instrument is effective for all types of
pollution. An example of this is ecological damage to natural habitats and the
unowned environment, where the comparative advantage depends on the
type of pollution and its sources.

The efficiency of alternative instruments can, in principle, be compared by
examining the costs they impose on polluters and regulators in order to
achieve a desired environmental objective. In those cases where economic
instruments are applicable to pollution problems, a number of empiric.i
studies have found them to be more economically efficient than regulations,
ie they can achieve the same environmental objective at lower, sometimes
substantially lower, cost. Unfortunately, there are no existing empirical
studies of the performance of environmental liability systems, in terms of
cost-effectiveness or efficiency compared to other instruments.

THE COSTS OF ENVIRONMENTAL DAMAGE
Environmental Damage

There continues to be considerable unremedied environmental damage in the
EU which could, as a starting point, be internalised by an environmental
liability system. In attempting to determine just how large, this study again
faced enormous deficiencies in the data. No EU country has sufficiently
detailed data to be able to produce a comprehensive estimate of this
unremedied environmental damage. Partial estimates exist for some types of
pollution but the data is very scarce and extremely variable. Using an
indicator approach, we have estimated the annual costs of residual damage
for EU countries could vary within the range of 4-7% of GDP ®. This

range arises through three factors:

* the different levels of polluting activity in Member States;
* the sensitivity and concentration of receptors;
* the different levels of existing environmental protection.

A common EU approach to an environmental liability system has the
potential to level out these differences between existing levels of
environmental protection, although it would be complex to design a system
which achieved the same effect within different jurisdictions, even if there
were not variations in the sensitivity of receptors.

The uncertainty in the level and distribution of damage, and the scope for
discrepancies in the valuations between different polluters, is clearly
unsatisfactory. However, if a European system of environmental liability
were introduced, courts would require guidance on the application of
damage valuation methods. A first step could be to prepare a set of

™M Note that if annual damages are as high as this, then it implies that a ‘green accounting’ estimate of GDP growth
would be negative for most countries in most years.

ERM Economics Economics of Liaswnty: EC DG X1
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European guidelines for the application of damage valuation techniques, and
a framework for assessing damage values.

Current Levels of Environmental Expenditure

The study has attempted to collate existing data on European industries’
expenditure on pollution prevention. This is of interest for two reasons:

* discrepancies in expenditure between EU Member States might already be
affecting competition;

* to assess the overall size of current expenditure in relation to the
estimated value of residual damage. If residual damage was internalised
through an environmental liability system, would this significantly
increase the cost burden on firms compared to current environmental
expenditure.

The reliability of the data is very uncertain but it tends to indicate that there
is a discrepancy between countries in spending by industry on pollution
prevention. '

The evidence from industry is that, where an environmental liability system
exists, firms are unable to separate their environmental costs into those
induced by the environmental liability system and those carried out for other
reasons, eg compliance with regulations or company environmental policies.
Most prevention activities are induced by the combined effects of many
factors.

Although firms are not able to identify clearly the extra expenditures which
might be induced by stricter liability systems in the future, overall the costs
of environmental protection and regulation issues remain a “top three’
concern for industry. In combination with other parts of the environmental
protection system, a strict liability framework can be expected to induce a
greater level of care towards environmental protection by firms.

It is not possible to measure the extent to which different elements of a
stricter liability system would induce further preventative expenditure by
industry.

The Impact of an Environmental Liability System

In relation to the environmental problems for which a liability system may
be most effective, what share of environmental damage could be addressed?

Estimates of the share of environmental damage by media suggest that the
proportion of damage to land lies in the range 10% - 40% of total damage.
Another indicator is the proportion of non-diffuse (ie point source) to diffuse
pollution; this is probably around 15%. In relation to soil contamination,
accidental releases may cause only around 15% of damage, compared to 85%
for on-going releases (see Section 2.1).

ERM Econowmcs Economics of Liaswrry: EC DG X]
iv '



S2.4

If an environmental liability system is applied only to those types of
problems to which it is most suited, then it might only internalise a small
percentage of total environmental damage @, although .t can create wider
incentives for prevention.

An environmental liability system might be applicable to some transboundary
pollution problems such as accidental water pollution, but probably not for
other transboundary problems from many different sources (eg air pollution)
where it is difficult to determine and prove which source caused (a share of)
the pollution damage

Competitiveness and the Costs of Liability
Existing Liability Systems

It seems unlikely, based on the results of the interviews, that existing liability
systems in EU member states are currently creating any significant distortion
of trade. In the interviews, no firms indicated that the environmental
liability system on its own was a problem. This is not surprising, since the
current cost of environmental liability system is a negligible percentage of the
value of output, and so has little influence on current production decisions.

Environmental cost differences would have to persist for the long term, and
be expected to continue, to influence decisions about the location of future
investments. Furthermore, the approach of multinational firms, who are the
most frequent types of firms to view investment location decisions in an
international context, is to apply the same environmental standards to all EU
countries that they operate in, irrespective of differences in environmental
standards and legislation.

Most firms indicated that environmental issues overall were a factor in
investment decisions, but not necessarily between countries. Firms are also
concerned about transparency in decision making and a predictable
regulatory environment.

Future Liability

Without a common approach to environmental liability systems in Europe,
the costs of compensation for damage could diverge within the EU.

A trade model of a key competitive industry, the bulk chemical industry, was
used to simulate the effects of future liability systems on competitiveness by
examining the impact of cost differences up to 2% between countries. The
results of simulations showed that in, the long run, this could produce
relative changes in market shares of individual EU countries of between -4%
and +2%. In an industry like the chemical industry, which is very
competitive and where the products of a number of firms are close
substitutes for each other, relatively small differences in costs can have quite

® This can be compared to the estimate for Germany; the environmental liability system is currently estimated to
internalise only about 1% of total environmental damage.

ERM Economics Economics of Luisswry: EC DG XI
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significant effects on loss of market share. However, the trade links and cost
differences with countries outside the EU are an important factor, and
possibly more important than the environment-related cost differences
between EU members and between EU members and third countries, in
altering the relative competitive position of EU countries vis-a-vis third
countries.

Within the EU, the internal market has levelled out a number of
impediments to trade and investment. There is also a greater similarity
within the EU in terms of availability of infrastructure and economic policies,
than is the case with third countries. Therefore, the impact of environmental
cost differences might be expected to be greater within the EU and create
problems of internal competition. In the framework of this study, however, it
was not possible to find conclusive empirical evidence in this regard.

For other industries examined in this study (leather tanning,
pharmaceuticals, electronics, hard coal mining, pulp and paper, wood
industries), the impact on competitiveness of future environmental liability
systems is likely to be less than for chemicals. This is because these
industries are either less competitive than chemicals, are traded less or have
a higher share of transport costs in their total costs.

The Benefits of EU Action

The empirical support for assessing the benefits of EU action has been found
to be limited by lack of data. Itis nevertheless possible to summarise the
general case for EU action.

Environmental liability systems can create effective means to remedy some
types of environmental damage, eg accidental damage with clear causation,
and incentives for prevention of environmental damage in general.
Conversely, it can be argued that in the absence of an environmental liability
system damage would be higher, as firms would then not face any potential

 liability claims. Therefore, a liability system could be a further policy

instrument to use as a complement to existing instruments.

There is already a divergence of environmental liability systems, as well as
current environmental expenditure, across the EU countries. The differences
could increase, for example if those countries who have expressed
willingness to sign the Lugano Convention do implement systems of that
type and other countries do not.. The competitiveness analysis provided
only a general indication of whether the cost differences which might
emerge would distort future trade. But environmental issues are a major
concern of firms in environmentally sensitive sectors. Firms want certainty
across all the EU to promote the single market and facilitate mobility of
capital. In this context, the uncertainty of divergent and changing liability
systems in different countries could be a more important factor in long term
decisions than the direct cost differences.

The issue of including transboundary pollution within the scope of an
environmental liability system depends on the type of pollution. Most

ERM Economics Economics of Lnsiwimy: EC DG X1



transboundary pollution is airborne, ie of a diffuse nature and with unclear
causation and is not therefore well suited to internalising through an
environmenal liability system. Other existing cases of transboundary
pollution, such as polluted rivers, impaired habitat areas and transport of
hazardous waste, may be amenable to being handled through an
environmental liability system. However, they may also be capable of being
handled through bilateral or international agreements.

S3 THE RESPONSE OF ECONOMIC ACTORS
S3.1 Firms’ Responses

Existing liability systems have only had a limited impact on pollution
expenditure or compensation payments and have not been, of themselves, a
major concern to firms. There has been no clearly identified impact on
competition. However, due to the joint effects problem, firms are mostly
unable to separate the impact, on their costs, of an environmental liability
system from other environmental policies.

It is therefore not surprising that induced prevention costs have appeared to
be small and have been hard to detect. Of the firms in the survey, none
had made quantitative assessments of their liabilities or quantified the
reductions of risk due to preventative expenditure. Similarly, they had not
assessed the consequences of future liability systems and were unable to
distinguish clearly the potential effects of most policy elements.

SMEs

The flexibility of an environmental liability system, in allowing firms to
choose the means of prevention, could be advantageous to SMEs." SMEs
may also welcome the transparency and level playing field that a legal
system offers. However, most environmental policy instruments, including-
liability systems, can bear more heavily on SMEs than on large firms in
relation to their financial resources.

SMEs are more vulnerable to environmental risks since they are not as
diversified as large firms and have limited management capability for
prevention. This makes them more exposed to the risks of a large pollution
incident. Damage caused by one process may therefore create significant
environmental liabilities for a small firm.

The cost of complying with the complex regulations related to an
environmental liability system, and the cost and length of possible litigation,
will tend to be fixed costs which bear more heavily on SMEs.

Limits on liability, if set in relation to the activities of large firms, would be
untenable for small firms; there would need to be a size related element in
determining the limit, although this might lead to some damage remaining
uncompensated. This potential problem would be exacerbated if large firms

ERM Economics Economics of Lusiury: EC DG X1
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created small firms to limit their exposure to risk. It might also be difficult to
set an EU wide limit.

Insurability is a crucial issue for SMEs, since they have limited financial
resources to cover their own risks. Risk assessment procedures carried out
or required by insurance companies (and banks) would be relatively more
costly to small than large firms.

Liability risks could lead banks to take a more conservative approach to
valuing fixed assets as collateral for loans, particularly if insurance companies
place relatively low limits on their cover. This would reduce the borrowing
capacity of SMEs and result in lower investment.

Having said that, a SME’s impact on the environment can be proportionally
greater than its size and SMEs’ collective impact can be considerable.
Therefore it is hard to justify that they be fully exempt from liability rules.
Moreover, there are EU compensatory mechanisms such as the Community
Guidelines on State Aid for Environmental Purposes. These provide more
favourable conditions for SMEs to help them adapt to environmental
standards.

Attitudes of Firms to Future Liability Systems

During the interviews with firms their attitudes to current and possible
future liability systems were discussed. The interviews indicated that most
firms surveyed accept the polluter pays principle but are not willing to pay
for another firm’s damage; hence there was a reluctance to consider
participation in industry-financed joint compensation funds.

Firms also wanted a fitness-for-use criterion applied to clean up standards.

Firms do not want:

* retroactive liability

* compulsory financial security

* joint (industry financed) compensation funds
* strict liability without limits or defences

The interviews also indicated that firms might possibly under certain
conditions accept:

* compulsory insurance

* rights of action by NGOs

Insurance Companies

Insurance companies expressed two distinct concerns in relation to
environmental liability systems. One is the increased vulnerability of
insurance companies from old policy exposure for historic pollution,
especially under a system of retroactive liability. The other is the need to
change insurance policies to cope with stricter environmental liability.

ERM Economics Economics of Lusirmy: EC DG X!



The insurance market’s role is considered to be very important for three
reasons:

* liabilities will probably need to be insurable for all but the very largest
firms, in order that firms can manage their finandial risks;

* to ensure that victims will be compensated when the size of compensat:on
exceeds the firm’s ability to pay;

* the test of insurability is an indicator of whether the environmental
liability system will be able to efficiently internalise the damage costs.
Uninsurable risks, unless arising through known ongoing activities of the

- firm, will either be because the risk is not assessable (in which case the
firm will not be able to respond rationally) or because a claim would not
be able to succeed because the type of problem makes causation difficult
to prove.

The proportion of environmental damage covered by insurance is currently
small, estimated on the basis of our discussions with insurance companies at
less than 1%. However, retroactive liability would create a long tail of claims
for which insurers have not collected a premium, and therefore for which
they do not have planned reserves.

If increased insurance coverage is desired for polluting firms then any

* decisions taken on what will be included in a future stricter environmental
liability system must take into account the views and financial interests of
the insurance industry.

Insurance companies are beginning to separate environmental risks from .
general liability policies, or create pools. They now manage the process of
offering environmental damage cover more carefully with greater risk
assessment. They focus on clearly specified environmental risks where these
can be estimated and premia set accordingly. The new policies tend to reduce
the size of cover and restrict scope, to limit insurers’ overall exposure to
environmental risks. Site audits are becoming increasingly required before
insurance is given to polluter industries. These increase transaction costs
(possibly by adding around 10% to premia) and can affect SMEs’ capacity to
purchase insurance. Although environmental policies are more costly than
general liability policies, they are, in principle, available to all sizes of firms.

Compulsory insurance has been proposed as a way of ensuring that all
victims will be compensated. The experience of compulsory insurance in
Germany has highlighted the practical problems concerning this provision.
Insurers that we have spoken to in the context of our study are opposed to
the idea, one reason being that they do not wish to be placed in the role of
pollution police. There is also a fear that, by intervening in the insurance
market in this way, overall costs and premia will rise. Furthermore, because
of the immaturity of the environmental liability insurance market, insurers
would need to gain considerably more experience before any compulsory
scheme can feasibly be introduced.

ERM Economics Economics of Lusimy: EC DG X1



Compulsory insurance would also prove problematic for potential ,
policyholders, especially SMEs. If individual insurance companies have the
right to refus: ¢ over for high risk firms, they would then either have to close
or incur a large financdial burden to achieve satisfactory pollution prevention
standards as judged by the insurer. In the short term costs might rise
substantially if insurance companies take a conservative approach to limiting
their risks. Insurers would also try to limit the size of cover for high risk
firms.

The key difficulties for the effectiveness of insurance in future environmental
_ liability systems, as identified by the insurance industry, include:

* the lack of a claims history (on frequency and size of claims) on which to
" assess risks;

* the uncertainty in future claims, which will be influenced by a series of
unknown risks @;

* therefore insurers are unable to reliably assess or quantify the scope of
cover or the change in the size of premia under stricter liability regimes.

Prevention incentives for firms may be provided by the self-insurance
components of policies, but, so far, premium rates have not reflected to any
significant extent varying levels of risk in a transparent and objective way.
Current rates may vary widely between different insurers and firms (with
comparable risks). Therefore, so far, the costs of insurance are unlikely to
have provided effective economic signals. However, this market is a fairly
recent one and the accumulation of experience by insurers is likely to lead to
higher economic efficiency in future, as has been the case w1th other
insurance markets.

Insurers will provide some cover under stricter regimes, but the scope or cost
is unknown. In the immediate future, the scope will tend to be limited as
follows:

* No cover for damage to natural habitats and the unowned environment.
* No cover if the burden of proof is reversed with no defences.

* Insurers will not cover retroactive liability.

* Insurers will cover accidental damage but hardly any ongoing pollution.
* Insurers do not expect to cover much or any air pollution damage.

Insurance markets may need considerable time to evolve and mature. The
environmental liability insurance market is not currently attractive to
insurers and they will need considerably more claims experience before they
are able to set premia which reflect the real risks of polluters and have the
confidence to place a significant proportion of their reserves at risk.

@) The particular risks involved in environmental liabilities are: the development of scientific knowledge about
hazardous substances; the claims consciousness of the public; the valuation of damages and/or the standard of
restoration; the litigiousness of the public; and the law court’s interpretation of liability and damages.

ERM Economics Economcs of Liasiry: EC DG X1



S3.3

Due to the circularity of this problem, insurers will need to be encouraged to
increase their cover under environmental liability policies in parallel with the
development of future environmental liability systems. There is therefore a
case for gradual step by step development of this market.

Banks

Banks were also interviewed in the study countries. They appear to be more
uncertain than insurance companies about the implications of current and
future liability systems. The discussions focused on the following issues:

* the impact of an environmental liability system on borrowers’ access to
loans;

* the potential risks to banks of acquiring the environmental liabilities of
their borrowers.

Not all banks are yet fully aware of the environmental risks of their
borrowers but see the problem mainly in relation to SMEs (who form the
bulk of bank’s secured lending).

There have begun to be cases where bad debts have occurred as
contamination of land reduces the value of the banks’ collateral. The need
to carry out even a limited assessment of environmental risk raises the
transaction cost of lending and disproportionately affects small loans. :
Therefore small firms may be particularly affected by costs of risk assessment.
The availability of finance could be restricted for those sectors which have
traditionally borrowed against the value of property, but who are carrying
out potentially contaminating activities, since the security value of property
will be reduced. This would also affect SMEs particularly badly.

If joint and several Liability creates a “deep pocket’ syndrome, the uncertainty
of a firm’s future liabilities will reduce their credit standing and their
borrowing capacity. Banks would be even more cautious if they felt that
they could become the ‘deep pocket’ themselves.

Banks are particularly concerned to limit the liability of the lender in cases
where the bank takes a charge over the assets of the firm. Without this
protection, banks would not be prepared to lend to many high risk firms.

Compulsory financial security is an area where banks see considerable
difficulties. Most financial security instruments have a limited term (eg 5
years) and so would not provide security for damage which has a long term
delayed effect. The value of the financial security would directly reduce the
borrowing capacity of the firm and this would particularly restrict lending to
SMEs.

ERM Economics Economics of Luasimy: EC DG X1



S3.4 Compensation Funds

Compensation funds are under consideration as a complementary
mechanism for compensating victims or remedying damage which might
otherwise not be covered by a liability system. They may also offer some
benefits when remediation is slow or to avoid complicated litigation between
multiple polluters and victims.

Funds which have been examined by this study include those in Germany,
the Netherlands, France, Japan and the US. Experience shows that the
funds have most often been applied to diffuse pollution problems and to
orphan contaminated sites for which there is no responsible party liable to
pay for the clean up, but the funds have had varying degrees of success. It
has proved difficult to predict the level of claims arising and to match the
claims met to the availability of funds.

There are two main drawbacks to compensation funds. Firms are resistant
to compensation funds where it might result in them paying large amounts
for other firms’ pollution, including their competitors. It may appear
inequitable as well as conflicting with the polluter pays principle.
Furthermore, unless financing of funds is proportionate to actual pollution, it
fails to create efficient incentives for prevention. But if proportionate
financing is possible (ie where there is clear causation) there is less need for
a joint compensation fund. Reconciling these two problems requires finding
a funding basis which strikes an delicate balance between maintaining equity
and efficiency while providing a simple and broad funding base.

There may be a valuable role for a compensation fund to remedy damage or
compensate victims where there are many sources of the polluting emissions
(eg air pollution) so that assigning liability for each individual source would
not be worthwhile under an environmental liability system, and where the
emissions could be easily monitored so that taxes on these emissions could
finance the fund. This then would combine a compensation fund to remedy
the damage with an economic instrument (a pollution tax) to finance it.

The level (local, national or EU) at which funds are organised may differ for
administrative and financing purposes. Cost effective administration requires
a strong local involvement, while financing may also appear more equitable
if locally based so that the benefits of the fund are felt by those who have
contributed to it. Using existing national systems for collecting-taxes or
charges can reduce the costs of administering a fund. While it is possible to
argue for economies of scale in large (eg EU level) funds which have a very
broad funding base, there is little evidence to support this and the trend is
towards more locally or nationally based funds.

ERM Economics Economics of Lusiumy: EC DG X!



SUMMARY OF ECONOMIC STRENGTHS AND WEAKNESSES OF AN EU
ENVIRONMENTAL LIABILITY SYSTEM

A key finding of the study has been the lack of economic data on costs and
benefits. Analysis of the issues is therefore surrounded by considerable
uncertainty . This suggests that a cautious attitude should be taken in
the shaping of an environmental liability system.

The size of unremedied environmental damage is highly uncertain but is
nonetheless probably quite large. An environmental liability system is a
complementary instrument to other policy instruments. Its appropriate use in
addressing this damage depends on the type of problem; unclear causation is
a key issue in limiting the scope of application of environmental liability.
Accidental damage is well suited to liability, but this is only a small part of
damage.

Environmental liability is potentially a flexible instrument but introduces a
high level of uncertainty for economic actors in assessing their risks. Since
insurability of risks would be a supportive factor for the development of a
liability system, the shaping of an environmental liability system should also
aim to minimise the uncertainty of future liabilities.

Based on the economic issues examined in this study, implications can be
drawn on the strengths and the weaknesses of the economic case for several
of the elements of a future environmental liability systems. These summary
findings are given below (a short explanation is given in brackets after each
point):

THE ECONOMIC CASE IS STRONG FOR:

* Accidental pollution. (An environmental liability system is likely to be
more effective than other instruments, for damage to all media, in both
remedying and compensating damage to the environment, and in creating
incentives for prevention.)

* Gradual pollution, provided causation can be proved at reasonable cost.
(Liability for accidental pollution will also result in increased care towards
preventing gradual pollution.)

* Encouraging the development of the insurance market in specific niche
categories of environmental insurance in parallel with the development of
the environmental liability system.

* Strict but proportionate liability. (This is consistent with polluter pays
principle. Proportionate, rather than joint and several, liability is strongly
preferred by firms, banks and insurance companies, although it may be
difficult to prove which part of the damage is attributable to each polluter
where there are many polluters and causation of damage is not clear.)

) There is a need for more economic studies at the national or sectoral level to address this issue.

ERSf Economics Economics of Liasimy: EC DG XI



* Cost-effective restoration standards. (Limits the cost of unnecessary
remediation). -

* Developing a set of European guidelines for the application of damage
valuation techniques and a framework for assessing damage values; this is
particularly needed if ecological damage is to be included within the scope
of an environmental liability system.

* Providing protection to lenders from the liability of their borrowers (also
providing protection to contractors carrying out site remediation to limit
their liability).

THE ECONOMIC CASE IS UNCERTAIN FOR:

* Rights of action by NGOs. (More cases of environmental damage could be
dealt with if NGOs have a right of action, under control of the judiciary,
especially for ecological damage to the unowned environment where
normally no individual citizen has an interest to take action. However,
even with built in mechanisms to avoid legal procedures as much as
possible, it is likely to increase transaction costs.)

* Reversing burden of proof. (The advantage of placing the burden of proof
on the operator is that he is more familiar with the possible effects of the
emissions from his activities than is the plaintiff. On the other hand, itis .
always difficult to prove something negative, eg that the emissions have
not caused the damage.)

* Limits on firms’ liability. (Most risks are small, but risk averse firms may
over-invest in prevention with unlimited liability. Banks would also
restrict lending under unlimited liability due to a conservative assessment
of the worst case large risks. Insurance companies will always limit cover.
Limited liability, possibly only for a transitional phase, will still give
incentives for prevention, while significantly reducing uncertainty.)

* Special provisions for SMEs. (An environmental liability system can have
both advantages and disadvantages for SMEs. It will increase the burden
on SME:s disproportionately in relation to their financial resources, but
exempting them does not prevent pollution).

* Publicly financed compensation fund. A joint compensation fund
financed by industry contributions may not be efficient or fair since the
current firms are not responsible for the pollution (as in the case of sites
contaminated by past pollution). There is a public good aspect to using
public funds to remedy such environmental damages. '
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THE ECONOMIC CASE IS WEAK FOR:

* Retroactive strict liability with no defences. (Insurers and banks would -
- withdraw from the market, activity on old sites would be inhibited.)

* Industry funded compensation funds. (Firms are not willing to pay for
their competitors’ pollution; clean firms would pay twice, thereby creating
. a disincentive for prevention; the size of contributions would be arbitrary
and therefore not provide effective economic incentives.)

* Compensation fund organised at the EU level. (Locally or nationally .
organised funds may be more effective).

* Compulsory insurance. (Insurance companies may only be able to offer
comprehensive and cost-effective policies in a very mature liability
insurance market where the risks for all firms are well understood. It
would be difficult to ensure that insurers do not charge excessive rates) .

¢ Compulsory financial security. (This could severely reduce lending to
SME:s for investment. It would also be limited in duration and not match

the timescale of potential liability to long term problems.)

* Extending the scope to diffuse sources of damage, eg ongoing air
pollution. (Without clear causation liability is difficult and costly to prove.)

* Joint and several Liability. (This is unlikely to produce efficient incentives
for prevention and can lead to high transaction costs.)
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AIMS AND BACKGROUND TO THE STUDY

This Final Repor‘t has been produced by ERM Economics for DG XI of the
European Commission. The report summarises the issues and findings
resulting from the research carried out during the study:

Economic aspects of liability systems and joint compensation sustems for
remedying environmental damage.

Environmental Liability System (ELS) is the term used where civil law (and
sometimes administrative law) provides a specific opportunity for pollution
victims to bring claims for against polluters. If polluters are found to be
liable for the damage, they will then be required to compensate the victims
or remedy the damage. Special features of an environmental liability systems
as an environmental policy instrument include: it is driven by the pollution
victims, it provides for direct compensation to victims, it seeks to make
polluters fully liable for all the damage caused.

Compensation Funds are usually designed to operate when polluters can not
be identified or can not pay to remedy the damage. The compensation fund
then either compensates victims or pays to remedy the damage. The fund is
financed by a collective group of polluters.

Study Team

ERM Economics’ core team was supported in this work by a large team of
contributors including Fondazione Eni Enrico Mattei (FEEM) of Italy and by
researchers from the Universities of Bonn and Dortmund in Germany. The
main inputs to the study of these and other contributors are shown below:

ERM Economics(Overall project management, UK country analysis, US
experience) '

Professor Helmut Karl, University of Bonn (Germany country analysis)
Professor Ingo Heinz, University of Dortmund (Estimates of environmental
damage costs).

Dr Sven Erichsen, Jauch & Hubener (German insurance industry)

Dr Roberto Malaman and Dr Domenico Siniscalco, FEEM, (Italy country
analysis, small and medium sized enterprises)

TAU Consultora Ambiental (Spain country analysis)

ERM Hungary (Hungary country analysis)

ERM ltaly (firm interviews in Italy)

Dr Ted Buijs, Oranjewoud (Insurance industry, compensation funds and
Netherlands country analysis)

Professor Alistair Ulph (Simulations of industrial competitiveness)

Professor David Pearce (Valuation of environmental damage)

Dr Anthony Heyes (Economic analysis of policy instruments, future environmental
damage).
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11 AIMS OF THE STUDY

This study was designed to investigat: and analyse the economic effects of
civil liability and joint compensation systems for remedying environmental
damage, with a view to providing analytical material on the basis of which
the European Commission can develop its policy in this field. It focuses on
the economic issues. A parallel study was undertaken by other consultants
to examine the legal issues.

The economic analysis aimed to examine whether environmental liability
systems have the potential to be a more efficient tool than other
environmental policy instruments, particularly for the prevention of
pollution. The study addresses the following:

* What are the economic implications of extending the use of
environmental liability systems and/or compensation funds?

¢ What are the main economic effects of action and non-action of the EU
regarding civil liability for environmental damage?

* What are the economic costs and benefits of alternative types of liability
systems and compensation funds?

1.1.1 Background to Environmental Liability in the EC

The European Commission issued a Green Paper ® in 1993 to initiate
discussion in this field. This study was commissioned by the European
Commission in the context of the preparatory work it felt was required to
appraise the need and desirability of further EU initiatives on this subject.

Environmental policy has been implemented, up till now, mainly through the
use of regulatory instruments (command and control). More recently, there
has been a growing interest in the use of economic instruments although
their application has so far been limited.

Civil liability systems for remedying environmental damage are a
complementary set of instruments which offer a third approach.

Civil liability @ is a legal tool to make those responsible for causing
damage, pay compensation for the costs of remedying that damage. The
Green Paper set out various options for the elements of an environmental
liability system.

Many different types of environmental liability system are possible, covering
some or all of the following aspects:

() *Green Paper on the repair of damage caused to the environment’, European Commission, March 1993 (COM (93) 47)

@ Civil liability arises under private law, whereas criminal and administrative liability arise under public law.
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« fault-based or strict liability;

» joint and several or proportionate liability;

* types of environmental damage to be covered;
* limijtations of liability and financial security;

* the right to bring a legal action.

Section 1.2 discussed the economic implications of these and other issues
regarding the different types of environmental liability systems.

Also in 1993 the Council of Europe proposed a convention on civil
environmental liability, known as the Lugano Convention ®, So far this
convention has been signed by eight countries of which five are EU Member
States (Finland, Greece, Italy, Luxembourg and the Netherlands). Although
there has been no ratification of the convention to date, several Meniber
States are in the process of ratifying the convention. This situation raises the
possibility that there could be a growing divergence of environmental
liability systems within the EU.

These two documents stimulated discussion about the overall case for
implementing environmental liability systems and, in particular, whether
action at the EU level was justified by the following particular European
dimensions of the issue:

* the impact of environmental costs on competition in the single market
and the distortion of trade within and outside the EU;

* transboundary pollution issues;

* the subsidiarity principle and Member States” development of their own
liability systems within their diverse jurisdictions.

This study, and the parallel legal study, provide a further and more detailed
examination of the issues related to environmental liability systems in the
EU.

Why have an Environmental Liability System?

No one environmental policy instrument can achieve all the environmental
objectives on its own. Each type of instrument has different strengths and
weaknesses (these are discussed in Section 1.3 below). The particular
characteristics of a liability system are that it has the potential to compensate
directly the victims of pollution, is driven by the actions of the victim or their
representatives as in some cases for NGOs regarding ecological damage to
the unowned environment. In some circumstances, it may also be more
economically efficient than other instruments. The benefits of including a
liability instrument within the panoply of environmental instruments may

M Convention on Civil Liability for Damage Resulting from Activities Dangerous to the Environment’, Council of
Europe, June 1993.
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1.1.3

therefore be seen, in the context of a number of principles and criteria which
guide EU environmental policy, to: .

* provide incentives to prevent environmental damage (the prevention
principle);

* provide a more efficient instrument for certain types of pollution
problems, compared to regulatory or economic instruments (the cost-
effectiveness and economic efficiency criteria);

* ensure that polluters become liable for the damage they cause (the
polluter pays principle);

* create a mechanism to provide compensation for the victims of pollution
(the equity principle);

* remove or reduce the distortion of competition due to differing
environmental costs within the single market; '

* provide improved rules and mechanisms for dealing with transboundary
pollution problems.

The study has examined the extent to which these benefits are likely to be
realised, together with the costs and other economic problems associated
with implementing environmental liability systems within the EU.

Research Methods

The study has been carried by a multi-disciplinary team drawn from several
countries, and has followed four principle lines of research:

* Existing studies; reviewing existing economic studies and experience in
selected EU (and some non-EU) countries.

* Interviews and country analyses; undertaking interviews with key economic
actors (firms, insurance companies and banks) in selected countries.

* Topic papers; five key topics were examined in greater detail: valuation of
environmental damage; impacts on industries’ competitiveness; insurance;
implications for small and medium sized enterprises; and compensation funds.

* Industrial competitiveness simulations; carrying out simulations of the impact on
trade competitiveness of possible future costs due to divergent liability systems.

Existing Studies

An early step in this study was to attempt to collate information, at the
national level, from similar economic studies to this one. It had been
expected that the costs and benefits of liability systems would have been
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Table 1.1a

researched elsewhere, especially in those countries which have introduced
some form of environmental liability systems of their own (eg Germany, UK,
Netherlands, Denmark).

Surprisingly, it was found that almost no substantive studies had been
carried out in the EU countries either by Governments or industry. Table
1.1a indicates the paucity of studies and lack of existing economic
information within the EU countries selected for this study and three other
countries with a strong interest in liability systems. Most analyses refer back
to the US data on Superfund where the costs, and also to a very limited
extent, the benefits have been examined in some studies (eg Probst et

al (1)).

National Empirical Studies on the Economics of Liability Systems and
Compensation Funds

Existing Economic Studies Covering:

Country Costs of liability Benefits of Compensation
systems liability systems  Funds

Germany None None Some

Hungary None None None

Italy None None None

Spain None None None

UK , None None None

Netherlands None None Yes

Denmark None None None

Japan None identified None identified None identified

us Yes Limited Yes

Interviews and Country Studies

In order to maximise the usefulness of the study while keeping its costs and
duration within acceptable boundaries, the research focused on five countries
selected to be representative of the range of approaches to environmental
protection and stages of development of liability systems in Europe. These
countries were:

* Germany;
* ltaly;

* Spain;

« UK;

* Hungary.

™ *Footing the Bill for Superfund Clean Up: Who pays and how?’, Probst et al, The Brookings Institute and Resources
For the Future, 1995,
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An in-depth analysis was carried out for Germany, as their experience of
liability systems since 1991 is the most extensive in Europe. Shorter
comparative country case studies were carried out for the other four
countries. Hungary was included as an example of an East European
country with more limited experience in environmental liability. A summary
of the current legal framework for environmental liability in these countries
appears in Annex B.

Specific research was also carried out in the Netherlands, Denmark, Sweden,
France and Japan, and the US experience of Superfund was also reviewed.

The country studies collated the available information on past economic
studies, estimates of the valuation of environmental damage and current
expenditure on environmental protection. Interviews with industry,
insurance companies, banks and relevant Government departments were
carried out to assess the costs and implications of existing environmental
liability systems and to seek views on current and possible future liability
systems and compensation funds. Interviews were carried out with 16
insurance companies and 7 banks in the UK, Germany, Italy, Spain and
Hungary. The main industrial interviews were carried out with 63 firms and
focused on firms and industrial associations in the following major sectors:

* chemicals, petrochemicals, oil production and refining;
* pulp and paper;

* pharmaceuticals;

* leather tanning;

* electronics;

* wood treatment;

* mining;

¢ iron and metals.

Topic Papers

Six topics were identified as being of particular concern for their economic
implications. In addition to industrial competitiveness (see below), the topics
covered were the insurance industry, valuation of environmental damage,
compensation funds, implications for SMEs. In addition experience with
Superfund in the US was reviewed.

Industrial Competitiveness Simulations

A trade simulation model of the basic chemicals industry was used to
simulate the possible competitiveness implications of cost differences between
EU countries and its main trading partners, if environmental liability systems
were to diverge in the future. US Superfund costs were used as indicative of
the maximum likely cost impacts. The implications for a number of other
industries (wood products, pharmaceuticals, electronics, leather tanning, pulp
and paper, mining) were also assessed by comparison with the chemical
industry simulations.
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Limitations

It became evident early in the study that there were serous limitations to the
availability of empirical economic data. There are a number of reasons why
this problem was faced.

* Prediction difficulties. A liability regime is more difficult to model than
other policy regimes. The response of economic actors is highly sensitive
to the context (legal and market structure), to the precise design of the
liability system, and to the interpretation of the courts. Furthermore, the
elements of the liability system can be linked with each other and it is
difficult to assess the effects of the separate elements of a liability system.

* Joint effects problem. The impact of a liability system is difficult to separate
from the simultaneous impact of other environmental policy instruments.
Firms carry out pollution prevention measures in response to the
combined effect of all the pressures they face (eg environmental
regulations, liability and public pressure) and are unable to associate a
particular expenditure activity with a particular policy instrument (the
joint costs/joint effects problem).

* Speculative and uncertain effects. There is very little actual experience of
liability systems in Europe. Even in the US, where the Superfund system
has been operating since 1980, the transferability of experience is limited
and the criticism of the approach has now led to a number of very
different proposals for radical reform. Thus even within the US domain
past experience is still leaving considerable uncertainty over future
directions.

* Poor data. There is a severe lack of reliable data with which to
characterise the problem, ie on environmental damage (that might be
captured by a liability system), on current and future costs of preventative
measures, and on the potential liabilities faced by different firms and
industries.

* Uncertain damage values. Reliable valuation of damage is required by all
economic actors in order to make rational decisions (eg on preventative
expenditure, insurance premia, bank lending). However, the size of faced
by a firm are dependent on a series of unquantifiable risks:

* the public’s attitude to pursuing litigation and the likelihood of the
victims taking legal action;

* the uncertainty of legal proofs of liability;

* the uncertainty of valuation methods;

* the uncertainty of interpretation by the courts.

This study has therefore had to test theoretical arguments against very
restricted empirical data in order to draw inferences on the economic
implications of future environmental liability systems.

ERM Economics Economics of LusiLmy: EC DG XI



1.1.5

1.2

Layout of Report

This Volume I comprises the Main Report. The remainder of Section 1
introduces the economic issues in liability systems, compares this instrument
to other environmental policy instruments, and briefly characterises the
environmental liability systems in the selected countries.

Section 2 presents the findings from the empirical analyses to assess the costs
of environmental liability systems in relation to the estimated total cost of
environmental damage and also in relation to current expenditure on
pollution control.

Section 3 discusses the results and summarises the findings on the economic
issues arising out of the interviews with the main economic actors (firms,
banks and insurance companies) and the analysis of the potential impacts on
industries’ competitiveness.

Section 4 provides a short review of compensation funds.

Volume 11 comprises a series of discrete topic papers elaborating on the issues
in the Main Report. These topic papers cover:

* Valuation of environmental damage: review of methods;
* Impacts on industries” competitiveness;

* Implications for the insurance sector;

* Implications for small and medium sized enterprises;

* Compensation funds;

* Economic review of the US experience with Superfund.

THE ECONOMIC ISSUES IN ENVIRONMENTAL LIABILITY SYSTEMS

Environmental liability systems can differ enormously in their design and
implementation. Each main element of the liability system can have varying
economic implications. The purpose of this section is therefore to discuss the
main economic issues related to the various elements of liability systems and
to highlight those issues which are analysed more fully in Sections 2-4. Key
economic impacts, which are used to assess the issues, include:

* the effect of the type of system on transaction costs;
* the efficiency of incentives for pollution prevention expenditure;

* the degree of uncertainty in quantifying risks and the effect of this on
decisions taken by economic actors.

ERM Economics Economics of LusiLmy: EC DG X1



1.2.1

Uncertainty

In contrast to regulatory instruments, which tend to have predictable and
certain effects, a liability instrument involves a considerable amount of
uncertainty regarding the level of prevention that will occur, the damage
that will occur, and the financial liabilities that will result from the damage.
There are several sources of this uncertainty since many economic actors are
involved and they are not always able to foresee the risks. Sources of
uncertainty include:

* The probability that unforeseen or unexpected damage will occur.
* The likelihood that victims will make a claim.

* The difficulty of proving who caused the damage. Proof involves several
steps linking the emissions of the polluter to the damage caused. Proof
becomes more difficult where there are time lags between emissions and
damage occurring or being detected. Establishing individual liability is
also complicated where multiple polluters have contributed to the damage
and more costly under a joint and several liability regime.

* The size of the . A number of factors contribute to this uncertainty,
including the methods of economic valuation of damage, the size of
liability under a fault based regime, the restoration standards and speed of
restoration required, the subjectivity of Courts’ interpretation. '

The difficulties and uncertainties of proving who caused the damage and of
valuing the damage are particularly pronounced for diffuse sources of
ecological damage.

The effect of uncertainty is likely to be to impose higher costs on various
economic actors. These costs may appear in a number of ways.

Banks may respond by limiting the size of loans they offer, raising the
interest rate, or raising the amount of collateral they require. Insurance
companies may similarly respond by lowering the amount of cover they offer
or raising the premium rates. Both banks and insurance companies are likely
to incur higher risk assessment costs and these will ultimately be passed on
to firms. The consequences of this could be disproportionately higher on
SME:s.

The response of risk averse firms who are faced with uncertain future costs
may be either to over-invest in pollution prevention ® or, in some cases, to

withdraw from risky activities altogether. This may particularly affect SMEs.
A possible alternative response, particularly by SMEs, might be to under-

(1} Over-investment may occur because firms will be strongly averse to the possible costs of a large accident or damages
claim, even if it has a very low probability of occurring. This will lead them to invest an uneconomically large amount
(ie more than is socially optimal for the sector as a whole) in avoiding low probability damages. This type of B§K-aveérse
behaviour is sometimes referred to as the lottery effect. T
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1.2.2

invest where the size of the potential liability is greater than the firm’s total
resources

Although uncertainty is a disadvantage for environmental liability as an
instrument, the size of the effects may be small and may diminish over time
as experience grows. Many of the implications are discussed more fully in
later sections.

Scope of System

The scope of the system determines the extent of coverage of different types
of environmental damage and is also important in relation to the costs
involved in proving causation. At the simplest level of categorisation,
environmental problems may be characterised by the affected medium:.

¢ human health;

* materials and buildings; .
* land/soil;

* water;

. air,-

* ecological damage @;

and by type of causation:

* accidental damage or damage triggered by a unique event;
» gradual or ongoing pollution.

The economic impacts of the scope of the system are influenced by media
and types of damage covered, as these affect how easy or difficult it is to
prove causation. If causation is not clear, the main economic impacts will be
twofold. Firstly, it will raise the costs of bringing a claim (administrative
costs, scientific investigations, legal costs of both parties etc - these costs are
collectively referred to as transaction costs). Secondly, it will introduce
uncertainty to all the economic actors (firms, insurance companies, banks)
about the size of their potential liabilities. A risk averse actor will tend to act
cautiously when faced with uncertainty which may lead to uneconomic
outcomes, eg under (or over) investment in pollution prevention, high
insurance premia, restricted availability of bank finance.

One criterion for determining scope is to focus on the largest areas of
unremedied damage and/or those which are unlikely to be satisfactorily
controlled by other policy instruments, eg ecological damage.

This criterion would orient liability towards achieving overall environmental
objectives but could lead to high transaction costs and considerable
uncertainty concerning the size of future liabilities.

M In this study the term ecological damage is used to refer to damage to natural habitats, natural resources or species
which are either publicly owned or unowned, sometimes referred 1o as the unowned environment. An example is the loss
of habitat of an endangered bird species.
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The criterion of clear causality is important in order to establish certainty of
effects and rationality of actions by the economic actors. For example,
insurers are more likely to be willing to provide cover for a potential liability
for which a claim could be pursued through the Courts. If this is not
possible, it may well be an uninsurable risk since insurers might refuse to
accept the claim.

Causation is easiest to prove when:
* there is a single polluter with scientifically established effects;

* there is no, or a short, time lag between releases of pollutants and damage
occurring;

* damage can be traced to a unique incident or event; and
* there is an injured party who can sue.

Under these circumstances, transaction costs would be relatively low and
liability could be reasonably assessed. Conversely, proof is more difficult
when the damage is caused by multiple polluters through gradual pollution
and when the effects are revealed after a long delay. This situation can lead
to high transaction costs and unquantifiable risks.

Environmental problems where causation could be more easily established
include:

¢ accidental releases to soil and water;

e some accidental releases to air;

» possibly gradual releases to soil; and

* possibly some gradual releases to water.

Historic and Future Pollution

Historic damage, especially the problem of soil contamination of old
industrial sites, has created a large legacy of remediation costs raising a
number of issues.

Some damage was created by firms who were either complying with existing
requirements at the time or were not able to know of later discovered toxic
effects. These firms have not therefore included the unanticipated costs of
clean up in their production costs and have not set aside financial reserves
for the purpose ®. The same problem applies to insurance companies who
were unwittingly providing cover for unanticipated without building up
reserves. A further problem is that many sites have passed through multiple
ownership and uses. Liability is difficult to apportion equitably and some
polluters may no longer exist, creating the problem of orphan sites.

() We are aware of a small number of multinational companies who have made provisions in their accounts for future
liabilities.
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There is no incentive effect in making existing firms retrospectively liable for
historic damage. However, if they knowingly polluted with hazardous
substances or contravened the then existing regulations, it is nevertheless
justifiable to make them pay for the remediation of such damage. The
problem of paying for remedying the remaining damage is primarily a
question of creating a funding mechanism to pay for cleaning up pollution
caused by past activities. This raises the question of what share should be
borne by industry, consumers and public funds?

Retrospective Liability may frequently also involve unclear causation, raising
the problems of high transaction costs and large uncertainty concerning the
level and attribution of the liabilities.

Future liabilities can be considered in four cases.

* Releases in contravention of existing regulations. A liability system would
strengthen the economic incentive for compliance.

* Releases at levels in compliance with current permitted standards, but
which later turn out to cause damage. If these are covered it would create
incentives for firms to continue researching into acceptable release levels
of both controlled and uncontrolled substances, since they have the best
information about their actual releases.

* Accidental releases. A liability system covering these could create
incentives for due care in continuing operations and the installation of
appropriate preventive measures.

* Development risks. The discovery, through scientific advance, of
hazardous substances which were previously thought to be safe. Making
firms liable for development risk creates incentives for research and
development into new pollution problems and control methods. This is
likely to be efficient since polluting firms are also the ones who have the
greatest access to information on the release of substances, and therefore
the most efficient research and development possibilities.

1.2.4 Restoration Standards

The standards applied to the remediation of damage are a major cost factor.
The alternative approaches are:

* restoration to original condition;

* restoration to a standard based on cost-effectiveness or fitness-for-use for
the planned use.

ERM Economics ' Economics of Liasiry: EC DG XI
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The first approach was originally used by Superfund. It resulted in
remediation costs estimated to be about 35% greater than those .ikely under
the second approach .

Due to the criticisms of high costs in Superfund, there is now a strong
pressure @ for more flexible approaches to be taken to restoration

standards and speed (ie the second approach) even though this may result in
a gradual degradation of the environment in relation to its original condition.

Strict Versus Fault Based Liability

Strict liability makes the polluter liable so long as it can be shown that he
caused the damage. Fault based liability requires the additional proof that
the polluter was negligent in relation to some duty to behave according to a
certain standard. Strict liability therefore eases the burden of establishing
liability which will tend to incur lower transaction costs than a fault based
system.

Both strict and fault liability create prevention incentives, but to different
extents. Strict liability extends the scope of the system and hence leads to
more remediation and/or more damage prevented with greater compensation
for victims. Potentially liable parties need to be able to assess the costs they
would face if damage occurs, and this may be clearer under strict liability
since under fault liability there is the additional uncertainty of establishing
fault. If polluters can assess their risks, they can then determine their optimal
level of prevention expenditure.

Fault liability may also be economically optimal but this depends on whether
the court’s negligence criteria reflects the economically optimal level of
prevention.

There are a number of economic consequences which may be anticipated
from a strict liability system in comparison to a fault based system, although
their individual and collective significance is difficult to assess. Strict liability:

* could increase the incentive for prevention to reduce environmental risks
since the polluter is liable for any damage that he causes;

* increases the demand for insurance, while insurers may be expected to
impose lower financial limits;

* may have higher damage costs since where the victim may influence the
level of damage costs (eg if the victim fails to take precautions to minimise
the damage to his property);

D Brattle/IRI (1995) Assessment of Cosls Savings Resulting from Implementation of the CMA Remedy Selection
Approach. Report prepared for Chemical Manufacturers Association, USA

@ Including in proposals for revision of Superfund.
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* raises the level of insurers and banks’ transaction costs in setting up
policies/loans, since they may need to carry out more comprehensive risk
assessments;

* increases the frequency of claims ) while the costs for proof decrease
since there is no need to prove faulty behaviour.

Defences

The impact of strict liability may be moderated by allowing certain defences
on the part of the polluter. For example, defences include:

* Acts of war or a natural phenomenon of an exceptional, 1nev1table and
irresistible character;

* Where damage resulted necessarily from compliance with a spemﬁc or
compulsory measure of a public authority;

* Where the victim contributed to or caused the damage due to a negligent
or deliberate act @ ; '

* Where it was not scientifically known at the time that the activity would
create adverse environmental impacts.

Allowing the possibility of defences has two effects. It reduces the amount
and cost of remediation but raises the transaction costs in proving and
defending the liability.

Joint and Several or Proportionate Liability

Where multiple polluters have contributed to damage, the issue arises _
whether liability should be proportionate to their contribution to damage or .
whether any polluter should be joint and severally liable for the whole
damage and then have to recoup contributions from the other polluters.

Proportionate liability conforms with the polluter pays principle since it
places responsibility for damage in relation to cause. It creates a regime of
reasonable certainty for economic actors to assess risks and undertake

prevention.

However, there are two problems with proportionate liability where multiple
polluters are concerned. Firstly, victims may need to bring multiple claims
and may not easily be able to identify the responsible parties. This will
create a disincentive to bring a case and will raise the victim’s transaction
costs. Secondly, it may be difficult to prove which party caused the damage.

Joint and several liability, on the other hand, increases the transaction costs
of the polluters. The costs of litigation increase since it encourages multiple
litigations between firms and between insurance companies (this can also be

M But note that in the case of product liability the claims frequency has not increased since there has been a trend
towards settlement rather than litigation.

@ The first three defences outlined above are set out in the Lugano convention (Convention on Civil Liability for
Damage Resulting from Activities Dangerous to the Environment, Council of Europe, June 1993).
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a problem under proportionate liabi]ity - unless the share of lability is
decided by administrative body).

Joint and several Liability can encourage two phenomena, the deep pocket
syndrome and forum shopping. The deep pocket syndrome is where the-
victim seeks redress from one of the polluters with the greatest financial
resources to pay, irrespective of the size of the contribution to the damage.
This can create considerable uncertainty among firms and other economic
actors about their possible liabilities. Faced with *his uncertainty, firms may
withdraw altogether from risky activities. It also creates reduced incentives
for prevention, since the liability for damage does not reflect the actual level
of care @, Finally, it may also temporarily distort competition since some
firms may be forced to pay for their competitors’ damage.

Forum shopping occurs where the victim chooses the jurisdiction in which he
brings the claim, and may search around different countries to find the most
favourable regime. This may arise were the multiple parties are based in
different countries.

Joint and several liability arises as an issue principally where multiple
polluters contribute to the damage and clear causation for individual
polluters would otherwise be difficult to prove. It has already been noted in
Section 1.2.1 that this type of problem is not well suited to an environmental
liability system.

Rights of Standing for Interest Groups

A number of rights of standing may be granted to public interest groups (eg
NGOs). These include the rights to intervene in administrative decisions, the
rights to be granted a judicial review, or the rights to bring actions on their
own account. The advantages of granting a right of standing to interest
groups are:

* an increased commitment of the public with respect to environmental
protection;

* public bodies may not be able to deal with all cases of ecological damage;

* in some cases, NGOs may have more expertise than small local public
authorities where ecological damage is concerned;

* decisions by public bodies may be influenced by short term political or
economic interests rather than long term environmental interests.

M On the other hand, joint and several liability is likely to increase prevention activity, since more cases are likely 1o be
brought and the risks of a large size of claim increase. Without joint and several liability the victim may not be able to
prove the share of causation.
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1.2.8

If rights to bring an action are only granted to private individuals, two types
of environmental damage may not be easily pursued. One is where there
are multiple victims and each individual victim only suffers a small damage.
In this case the transaction costs of pursuing many individual claims would
be too high. They could be lowered by granting rights to an interest group
to bring a class action.

The second is the question of who would bring claims to get restoration or
compensation for ecological damage to the unowned environment. The
issue for this problem is whether to grant rights of action to NGOs and/or
individual citizens rather than leaving it entirely to a public body.

The problems associated with granting a right of standing are:

* Too many false or weak claims may be pursued (especially with reversed
burden of proof - see below) ). However, so far there is no experience
to support this in the countries where NGOs do have a right of standing.

* Some NGOs may pursue claims for political purposes, eg by bringing a
claim against a high profile company.

* NGOs are strongly represented in some EU countries, but not in others.
Information Rights

Since firms have a near monopoly of information relating to the production,
prevention and release of pollutants, they may be required to reveal that
information at some point during the legal process.

If firms are not required to provide information prior to a court case, then
the costs for plaintiffs in establishing their case may be very high and create
a disincentive to pursue their claim. On the other hand, there could be
excessive costs to the firm if they were required to release information to any
party before they had established the basis for a reasonable claim.

Burden of Proof

The burden of proof normally rests with the plaintiff. Under certain liability
systems the burden may be reversed to the defendant. This encourages
plaintiffs to bring claims and increases the claims frequency. On the other
hand, since most information rests with the firm, it is overall economically
efficient for the firm to produce the relevant knowledge about causation at

the lowest cost. It also creates increased prevention incentives.

There are degrees of facilitation of the burden of proof for the plaintiff.
Proof involves three steps. These are proving that:

) Fishing trips is the term that has been given to the possible situation where a victim with a weak case nevertheless
makes a claim at very little expense, but where the costs of proof are all reversed to the defendant.
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1.2.9

1.2.10

* specific substances were emitted;
* the emissions were capable of causing the damage; and
* damage must be shown to have been a result of the emissions.

A limited degree of facilitation of the burden of proof for the plaintiff may
relate only to one or two steps, eg the first step, establishing that the firm
could have emitted the substance because the firm falls in an industrial
category or type of process that tends to emit the substance due to the raw
materials or technologies used.

Financial Limits

The issue of financial limits arises where there is a potential risk of damage.
which exceeds the financial resources of the firm. In order for economic
actors to take rational decisions, they expect to be able to quantify their risk.
If firms are exposed to excessively large potential liabilities there could be a
number of impacts.

Insurance companies will always impose financial limits on their cover; any
risk to the firm greater than this would go uninsured. Banks may not lend if
liability could exceed the firm’s reserves. Firms, especially small firms, may
therefore withdraw from risky activities. Another possibility is that firms
may ring fence their risky activities into limited liability firms with minimal
assets. They would not be able to compensate the victims out of their assets
if large occurred. '

Unlimited liability risks are hard to calculate and may create uncertainty,
particularly for small firms ®. On the other hand, if financial limits on
liability were imposed, it would lead to some unremedied damage. However,
most current claims for are small and therefore a level of financial limits
could be found which would contain the majority of .

Compulsory Insurance or Financial Security

Compulsory financial insurance or some other form of financial security is a
means of ensuring that each firm has a minimum level of resources to
compensate victims if they cause damage. The issues associated with this
option is whether this is an effective way to ensure victims are compensated,
whether it will encourage the growth of the insurance market, and whether
it will impose unreasonable costs on the insured.

Insurer’s costs of risk assessment are likely to rise if they have to carry out
risk assessments on firms that are high risk and might otherwise not have
received insurance cover. Although firms can be required to have cover, it is
more difficult to ensure that insurance companies provide that cover.
Potentially, this places insurance companies in the position of deciding

) However, the Product Liability Directive has been implemented by most Member States with unlimited liability,
without any reported adverse effects.
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1.3

whether or not to sanction a firm’s polluting activities. Insurers are
unwilling to act as pollution regulators.

Firms are also likely to be concerned that they may become captive to high
insurance premium rates or that insurance may not be available to them.

Joint Compensation Funds

The principle of a compensation fund is that damage is remedied or victims
compensated from a fund which is financed by a collective group of
polluters. The need may arise where no liable party can be identified or no
longer exists, where a large number of polluters is involved, or in emergency
cases where there is an urgent need to restore damage quickly. In practice,
most funds are focused on dxffuse pollution problems (eg air pollution) or
orphan sites @,

The operation of compensation funds raises the issues of economic incentives
and the polluter pays principle. The conflict in the application of
compensation funds lies between the desire to target the financing of funds
at the actual polluters, whereas the compensation is directed towards
pollution without a clearly responsible party. Firms will have economic
incentives for prevention only if the costs they face relate to their actual
pollution and if increased prevention lowers their contribution to the fund.
However, if polluters can be clearly identified for the purposes of financing,
do not need to be compensated through a fund. If the fund is financed
through a common charge on all polluters, it raises the possibility that clean
firms may be contributing to the pollution costs of heavy polluters and firms
who may be their competitors. A similar conflict arises if the fund is
financed by a charge on current polluters in order to pay for the remediation
of past pollution @, ‘

A further issue relates to the question of whether a fund should be
administered locally, nationally or at the EU level. The benefits of local
administration are likely to be that the benefit is felt locally by those who
have contributed to the fund and no transfer of income is involved, while
national or EU level funds have the greatest possibility of spreading the
financial burden and applying a common approach to compensation.

ENVIRONMENTAL LIABILITY AND OTHER INSTRUMENTS

,A variety of policy instruments are available for use in the control of

polluting activities. These instruments include the broad classes of regulation
(eg emissions standards, technology-based standards), economic instruments
(eg taxes, charges or tradeable permits) and liability systems.

M An orphan site is a contaminated site where the responsible party can not be found.

@ This problem may potentially be avoided if the charge is levied as a surcharge on insurance premia.
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These instruments can be complementary. They have different strengths
and v/e knesses when applied to different pollution problems. Regulatory
instruments are likely to perform well where the control costs for firms are
known or similar and the socially optimal level of emissions is known.
Regulatory instruments will be reasonably certain about achieving a target
level of environmental emissions.

Economic instruments are likely to perform well where the marginal value of
damage is known and where there are large variations amongst firms’
pollution control costs so that efficiency savings can be obtained by enabling
firms to choose their own level of abatement to minimise the sum of their
costs of control and the costs of damage.

A liability system has potentially even more flexibility since it is driven by the
victim’s claims and does not require any prior knowledge about standards,
costs or damage values. It leaves to the firm the choice about the extent and
type of pollution prevention and abatement measures - a feature that it
shares with economic instruments

In comparing policy instruments, a number of criteria can be considered
(each of these five criteria relate to one column in tables 1.3a and 1.3b below):

* how great is the incentive for preventative action?
* how great is the incentive for clean up and remediation? *

* how great is the incentive for R & D into pollution prevention
techniques?

* how cost-effective is the instrument in prevention and clean up?
* how large are the transaction costs likely to be?

Applying these criteria to the types of pollution problems in Section 1.2.2
enables an indicative picture to be drawn of the relative strengths and
weaknesses of environmental liability systems for various types of
environmental problems, as shown in Table 1.3a.

The applicability of each instrument in relation to a damage type has been
subjectively assessed against each one of the above criteria which is
applicable. The instrument has been rated as either having a relative
strength (v), a relative weakness (%), or neither (?) (balance of strengths and
weaknesses, or uncertain). Not all the criteria are relevant to each case, and
not all the instruments may be realistically applied to each damage type.

The first category covers environmental damage caused by accidental
discharges to air or water bodies where the damage is clearly identifiable (eg
evidence of fish kill from a water pollution spill) and fairly readily traceable
to a single source. These cases are examined in Tables 1.3a4 and 1.3b.
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The second category covers gradual pollution (eg leakages of polluting
substances to scil and water bodies) from one or more identifiable sources
where the causation regarding the damage can be established, although not
always easily. In this category transaction costs may be higher than with
accidental pollution since gradual pollution can involve a long time period
between the pollutants being gradually discharged and the damage
becoming evident, which can raise the costs of proving that the polluter is
responsible for the damage. Where there are many sources of gradual
pollution and the causation is even more unclear, then the transaction costs
of liability systems would be higher still and liability systems are less

applicable.

This category also has a ? for the effect on incentives for R&D regarding air
pollution since it may be more difficult to determine that a single polluter
caused the gradual air pollution. This lowers the incentive for such polluters
to invest in R&D to reduce the risks of becoming liable for the damage.

The third category relates to ongoing pollution ® involving diffuse damage
from many sources where there is no clear causation. Where the ongoing
pollution can be clearly traced to a single or many sources (clear causation),
this category would entail similar entries to the gradual pollution category

above,

Under the criterion of cost-effective clean-up, all the entries are ? since the
position on this criterion depends on how the standards defining the clean
up of the damaged asset are determined (see Section 1.2.3 above).

Liability systems cannot have an incentive effect to prevent past land
contamination since the contamination has already occurred. Nevertheless,
they might create an incentive for firms to carry out R&D to improve
(technologies for) the clean up of contaminated land and prevent future

contamination.

() Such ongoing pollution is the residual environmental damages from a firm’s ongoing level of pollution emissions that
are permitted under the existing regulations because it would be excessively costly to require that the emissions are

eliminated.
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Table 1.3a  Advantages and Disadvantages of Environmental Liability Systems for
Differert Environmental Problems

Criteria

Incentive for:

Medium Damage type Cost- Low
Prevention Clean up R&D effective Transaction
clean up Costs

Water Accidental releases, v/ 4 v ? v/
clearly identifiable
damage, single or multiple
sources with clear
causation

Gradual pollution, single v/ v/ v/ ? ?
or multiple sources,

causation may be difficult

to prove

Ongoing pollution, diffuse x x x ? x
damage, many sources, no
clear causation

Air Accidental releases, single 4 v/ v/ [ /
or multiple sources with
clear causation

Gradual pollution, single 4 v/ ? ? ?
or multiple sources,

causation may be difficult

to prove

Ongoing pollution, x % X ? x
diffuse damage,

many sources, no clear

causation

Land Cumulative historical x v ? ? v/
contamination: single or
multiple sources, with
clear causation

Cumulative historical % ? ? ? x
contamination: many
sources, no clear causation

Future contamination, v/ v v ? v
accidental releases, single

or multiple sources with

clear causation

Future contamination, v/ v s ? ?
gradual pollution, single

or multiple sources,

causation may be difficult

to prove

Future contamination, x x x ? x
ongoing pollution, many
sources, no clear causation

Key: / = strength X = weakness ? = balanced or uncertain

ERM EcoNomics Economics of LiseiLiy: EC DG XI
21



The applicability of environmental liability systems to ecological damage
depends in part on the type of pollution involved. Environmental liability
systems may be applicable to damage to ecological assets where the damage
can be readily traced to a single or multiple source (eg from accidental
discharges or gradual pollution) and where reasonable costs for the
restoration of the damage can be readily derived. But environmental liability
systems are unlikely to be applicable for damage to ecological assets due to
ongoing diffuse pollution from many sources since there are the following
three areas where ecological damage raises greater difficulties for the
application of environmental liability systems than is the case of damage to
other receptors such as damage to buildings or humans.

* It can be more difficult to prove causation, ie that a polluter caused the
ecological damage, where there are many possible sources of the damage,
long time lags in the impact mechanisms and a variety of other possible
factors affecting the condition of the ecological asset and the incidence of

the damage.

* Ecological damage raises greater difficulties and uncertainties concerning
the valuation of the damage than is the case of damage to more tangible
assets such as human health and property. In some cases (eg restocking a
river following a pollution incident) restoration costs can be fairly readily
estimated. However, in other cases, restoration of the damage may not be
feasible. In such cases, and also when restoration of the damage would
be very expensive, it may be necessary to value the damaged assets to
determine compensation or compare restoration costs to benefits.
Valuation involves difficult and subjective issues (see section 2.1).

* In addition, ecological assets are generally not owned by an individual or,
if they are owned by an individual, the owner may not be interested in
the restoration of the ecological damage. This raises issues of who can
bring a claim for such - the public authorities or NGOs or individual
citizens - and who should receive the compensation for ecological
damage? In some other cases there may be relevant property rights
involved (eg rights of fishing on a river). In such cases damage can be
fairly readily assessed and liability systems may be appropriate.

Table 1.3b presents a comparison of the strengths and weaknesses of
environmental liability systems compared with the other main environmental
policy instruments for tackling these major different types of environmental
problems. Each entry (eg v or %) in Table 1.3b presents an indicative
assessment of each instrument in respect of each of the criteria detailed
above and in Table 1.3a.

ERM Economics Economics o LuasiLmy: EC DG X!

22



Table 1.3k

Comparison of Environmental Policy Instruments

Advantages and Disadvantages of
Alternative Instruments for Different
Environmental Problems®

Medium

Damage type

Liability System Regulations

Economic
Instruments

Water

Accidental releases, clearly
identifiable damage, single or
multiple sources, with clear
causation

'L AN E B'E -
v

Gradual pollution, single or
multiple sources, causation may be
difficult to prove

IV sk x?? -

Ongoing pollution, diffuse
damage, many sources, no clear
causation

XXX?% s./yX? VISV

Air

Accidental releases, clearly
identifiable damage, single or
multiple sources, with clear
causation

SIS s XKy .

Gradual pollution, single or
multiple sources, causation may be
difficult to prove

AR B -

Ongoing pollution, diffuse
damage, many sources, no clear
causation

X XXX /./yx? SIS

Cumulative historical
contamination: single or multiple
sources, with clear causation

Xs2?2/ - : -

Cumulative historical
contamination: many sources, no
clear causation

X277 % oo -

Future contamination: accidental
releases, single or multiple
sources, with clear causation

SEATAVE X 2 W -

Future contamination: gradual
pollution, single or multiple
sources, causation may be difficult
to prove

EE AN IE S -

Future contamination: ongoing
pollution, many sources, no clear
causation

X X X272 % VAN AN S R A GV N N 4

(1) Each symbol (eg #, ? or X) refers to the criteria set out at the sta-t of this sub-section
and in Table 1.3a

{2) Economic instruments (eg landfill waste charges) may provide incentives to reduce
waste generation and disposal or reduce emissions of other pollutants and also provide
resources for clean up as part of a programme of public expenditures or financial assistance
to clean up contaminated sites. Such charges might form part of the contributions to a
compensation fund.

Key: v = strength X = weakness

? = balanced or uncertain - = not applicable
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The table illustrates the potential complementarity between the instruments
so that in most cases the best result may be achieved by a combination of
the alternative instruments rather than relying on a single instrument. For
example, environmental liability systems may be most appropriate for
ensuring that the polluters pay the victims for any damage from accidental
releases, for preventing future land contamination and paying for the clean
up of future land contamination. Such environmental liability systems might
effectively complement the traditional environmental regulations and
economic instruments - the latter have potential merits for promoting further
reductions in ongoing pollution below the existing levels where it is easier to
measure emissions than damage and where valuation of the environmental
damage costs can be more easily determined by the public agencies.
Environmental liability systems have merits where it is easier for the damage
costs to be valued by the victims.

Drawing together the assessments indicated in Tables 1.3a and 1.3b, a -
preliminary indication of the relative strengths and weaknesses of a liability
system in comparison to other policy instruments is that:

an environmental liability system has a comparative advantage for tackling
future environmental damage:

* accidental releases to all media;

* gradual pollution, especially for damage to water and soil contamination
especially non-historical (and other than from diffuse sources), provided
that causation can be proved at reasonable cost;

an environmental liability system has a comparative disadvantage for:

* diffuse pdllution (air, water, land), multiple polluters;

* multiple injuries with unclear causation.
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2.1.1

EXISTING ENVIRONMENTAL DAMAGE COSTS AND POLLUTION
CONTROL COSTS

This section (Section 2.1) first reviews existing techniques that are currently
being applied in Europe for valuing environmental damage costs to see how
well they could underpin an environmental liability system. It also defines
the types of environmental damage costs and the techniques for their
valuation that are referred to in Section 2.2

Section 2.2 then reviews some available estimates of environmental damage
costs so as to indicate the scale and nature of the existing residual
environmental damage costs and how they may evolve in the future. It also
highlights differences in these environmental damage costs between EU
countries.

Section 2.3 reviews briefly the available estimates of the expenditures in
different European countries on existing pollution controls.

The analysis in Section 2.2 and 2.3 of the differences between individual
Member States’ environmental damage costs and their existing expenditures
on pollution controls is designed to help inform discussions of any possible
scope for the development of an environmental liability system at an EU
wide level.

TECHNIQUES FOR VALUING ENVIRONMENTAL DAMAGE
Introduction

Sound and uncontroversial environmental valuation techniques are ideally
desired to support the implementation of an environmental liability system.
An environmental liability system involves actual financial payments so that
doubts about the robustness of the underpinning valuation techniques
creates the potential for costly disputes ), although the implementation of
an environmental liability system could itself significantly increase the
application and robustness of damage valuation techniques - as has occurred
in the US.

Uncertainties about the valuation of environmental damage both for
individual cases and at the aggregate level could create difficulties for the
main parties involved in making key decisions concerning an environmental
liability system:

* the Courts who would have to determine the appropriate level for the
damage costs;

* the authorities who would have to determine the appropriate level for the
environmental damage costs to be recovered from polluters (in
administrative liability cases);

) Navrud, S., Pruckner, G.J.,, (1996), Environmental Valuation - To Use or Not to Use? A Comprehensive Study of the
US and Europe. To be published in Environmental and Resource Economics
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* the firms who would have to determine the level of their envirohmental
Liabilities and the extent to which they should implement pollution
prevention measures to reduce these liabilities; '

* the insurers who would have to determine the extent of their possible
exposure for environmental liabilities so as to determine whether it is
worthwhile for them to offer insurance and, if so, the appropriate level of
premia to set for such policies;

* the banks who would have to determine the extent of environmental
liabilities for firms to whom they provide loans and their effect on the
bank’s bad debts and also whether the banks would provide bonds for
the environmental liabilities of firms.

* the victims who need to know the level of environmental damage costs to
press for.

This section therefore aims to examine the existing techniques for valuing
various types of environmental damage costs with respect to their adequacy
for the implementation of environmental liability systems.

In addition, this section examines briefly any variations in the valuation
techniques that are commonly applied in different European countries so as
to indicate whether an EU wide environmental liability system could be
consistently applied across the EU.

Criteria for Assessing Valuation Technigues

A key issue for the effective and efficient operation of liabi]jty and
compensation system for remedying environmental damage is how adequate
are the existing available techniques for determining a monetary valuation
for the environmental damage costs in question.

Criteria for assessing the adequacy of existing valuation techniques to fulfil
this role include:

* Robustness and the scope for disputes about the valuations. This
concerns the following issues:

* The validity of the assumptions that have to be made concerning key
variables on which data are lacking.

* The extent to which different valuations have been or can be produced
by the plaintiffs and victims due to differences in approaches,
methodologies, data and assumptions; and hence what is the incentive
for both parties to incur transaction costs in commissioning separate
studies and critiques of each other’s studies.

* The extent of possible disputes or consensus about the appropriate
approach and methodology for valuing the environmental damage
costs.

* Public acceptance of the valuations.
* Acceptance of the techniques by the courts.

* Practicability in terms of availability of data.

ERM Economics Economics of Lasiiy: EC DG X]
26



212

* Costs of acquiring data and applying the techniques to determine the
valuations.

Whereas some valuation techniques may be appropriate for determining
approximately the significance of environmental damage to input into the
environmental policy making process, their application for an environmental
liability system entails much stricter tests in respect of the criteria outlined
above.

Review of Tech:iques for Valuing Environmental Damage Costs

Major types of environmental damage costs are impacts on use values which
include:

* Losses of economic outputs such as reduction in yields in agriculture or
forestry due to air pollution.

* Extra defensive expenditures incurred by individuals or firms such as
increased expenditures on repainting or replacing materials damaged by
air pollution or expenditures incurred to prevent damage arising (eg
moving stock animals away from polluted site).

» User damage costs such as lower or impaired recreation benefits due to
water pollution or damage to forests caused by air pollution or destruction
of natural habitats.

In addition, there can be impacts on non-use values which include:

* Welfare losses to individuals who do not currently use the affected
environment but derive welfare benefits from having the option of doing
so or from knowing about the quality of the environmental assets
(existence values).

* Intrinsic valuations of to the natural environment for its own sake rather
than the above valuations which concern losses of human welfare arising
from damage to the environmental assets.

The uncertainties and difficulties of valuation become progressively greater
as one moves down the above list of possible types of environmental damage
costs.

The main steps involved in the valuation of environmental damage costs
include:

* identifying and estimating the level of the discharges of the pollutants
that caused the damage, and converting the discharges into ambient
concentration levels of the pollutants;

* assessing the physical impacts of these discharges and ambient
concentrations of the pollutants through, for example, the use of dose
response relationships @

® Dose response relationship give estimates of the effects of a pollutant on physical parameters such as incidence of an
illness, yield losses of agricultural crops etc.
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* assessing the economic valuation (and significance) of these impacts.

The lack of information, uncertainties and scope for controversy are more
pronounced as one moves towards the last step.

The techniques for the economic valuation of environmental damage costs
include:

* Estimating the costs of restoring the damaged environmental asset. It is
relatively easy to obtain such cost estimates. However, this technique
does not represent the value of the damaged asset as such. Moreover, it
raises important and difficult issues concerning definition of the standards
to which the asset should be restored since using a cost-effective fitness
for use standard entails much lower costs than restoring the environment
to its original condition ™, which can be difficult to specify.

* Market based approaches which apply existing market prices to the
physical impacts estimated through dose response relationships (eg
changes in yields of agricultural crops or timber due to air pollution).

* Estimating the defensive expenditure incurred as a result of the pollutants
(eg the costs of protecting, cleaning, repairing or replacing the affected
asset, such as materials and buildings).

These valuation techniques can be fairly readily applied to derive directly
tangible estimates of damage costs for certain types of environmental
damage, although considerable uncertainties and potential for disputes still
remain concerning the estimates. These environmental damage costs are
termed type I environmental damage costs in this study and in the analysis
of available data on damage costs in Section 2.2.2 and Annex C.

In addition, there are the following types of techniques for valuing
environmental damage costs which involve greater uncertainties and
difficulties - these are termed type II environmental damage costs in this
study and in Section 2.2.2 and Annex C.

* Travel costs methods which have been used to assess impacts on
recreation where the extra travel costs that consumers pay to visit a
recreation site, instead of an alternative, are used to estimate the value of
to this site (eg water pollution at a lake).

* Hedonic pricing methods where the differences in prices or rents for
properties and land in areas with different environmental pollution levels
(eg noise or air pollution) are analysed to indicate the value of damage
costs from these pollutants.

* Surveys where users and non-users are asked either directly for their
willingness to pay for the changes in the quality of an environmental
asset (eg loss of a natural habitat, damage to a lake or river) (contingent
valuation methods) or their willingness to pay estimates are derived from
their responses to questions about their relative preferences for the
environmental impacts (eg noise or air pollution emissions from traffic)

) Brattle/IR] (1995) Assessment of Cost Savings Resulling from Implementation of the CMA Remedy Selection
Approach. Report prepared for the Chemical Manufacturers Association, USA.
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compared with an item involving a monetary payment (eg fares) (stated
preference *echniques).

* Benefit transfer methods where the valuations derived from any of the
above studies for other situations are applied to a particular case.

Navrud and Pruckner (1996) @ review the existing studies involving the
above valuation techniques and found that some hedonic pricing studies
were carried out in Europe and the US in the 70s and early 80s, but that
there has since been a move away .-om hedonic pricing and travel cost
techniques towards contingent valuation methods.

They also state that benefit transfer methods can involve greater
uncertainties due to potential for disputes about the valuations made in the
original study and its applicability to the case in question. They conclude
that benefit transfer is best suited for deriving ball park estimates to guide
policy development, but that their use is not defensible for environmental
liability cases (Navrud and Pruckner (1996, p9). Consequently, original
damage valuation studies are likely to be needed for environmental liability
cases entailing considerable transaction costs.

-Table 2.1a identifies some possible techniques for valuing the environmental
damage cost categories examined in Section 2.2 and highlights some issues
regarding their adequacy.

* The valuation techniques have been most extensively applied for the
traditional pollutants (eg acid rain) on which there is a body of experience -
and data on their applications;

* The least knowledge, experience and data are available on the main
emerging pollution problems (such as health impacts of chronic toxic
water and air pollutants) about which there is the greatest uncertainty
and concern.

* The long time lags before many current pollutants create perceived (eg
increased deaths or illnesses) increases the uncertainties and disputes
about damage costs and the difficulties of valuing them.

* Lack of baseline data, especially on environmental conditions before the
incident may make it difficult to assess the damage caused by an incident.

There are some uncertainties concerning the survey techniques, such as
contingent valuation methods (CVM), to determine individuals” willingness
to pay for the remediation of intangible environmental damage costs such as
ecological damage. These uncertainties concern:

* whether the respondents can adequately comprehend the changes in
environmental conditions; _

* whether the questioner providing information on the environmental
conditions biases the respondents’ views;

* the specific manner in which the questions are posed;

* how respondents have interpreted these questions;

) Navrud, S, Pruckner, G ] (1996) Environmental Valuation - To use or not to use? A comparative study of the United
States and Europe. Forthcoming in Environmental and Resources Economics.
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* which specific aspects of the environmental conditions that respondents
are valuing;

* how respondents hive interpreted the questions;

* possible biases in respondents’ valuation such as over estimating the value
where they think they will not in fact have to pay (free rider issues);

* whether the sample is representative and how the findings should be
interpreted and grossed up.

There have recently been attempts to provide guidelines in the US for
carrying out CVM to overcome these limitations ®.

The value of these intangible environmental damage costs are essentially
determined by the public preferences which are difficult to anticipate. Public
concern about environmental damage, especxally for damage to natural
habitats, is likely to keep rising in the future as incomes rise and with
increasing pressures on a declining stock of natural habitats. -

As a result, it would be difficult for insurers to anticipate and predict what
the public’s preferences and valuations will be' and hence what could be
their liabilities for ecological due to a pollution incident that might arise
some time in the future.

Navrud and Pruckner (1996) review the experience in Europe with
environmental valuation and suggest that there are large differences across
Europe in people’s preferences towards environmental protection. This is
due in part to differences in income levels and environmental conditions.
Differences in people’s environmental preferences and valuations due to
these factors would not affect the efficiency and effectiveness of
environmental liability systems. One potential advantage of an
environmental liability system is that it could provide a mechanism for
raising environmental standards in those locations where the individuals
concerned are most concerned about the environmental .

However, the differences across Europe in people’s preferences and
valuations are also fundamentally due to differences in the availability of
information on the state of the environment and their knowledge and
perceptions of the environmental . Therefore better information on
environmental conditions is needed. Differences in individual’s knowledge
and perception mean that an environmental liability system based on civil
liability would lead to greater clean up and pollution prevention in countries
where the individuals are more aware of the and also where the individuals
(or the environmental groups) are more likely to take legal action. These
countries are likely to be those with already higher environmental standards
(eg Germany, UK). Hence there is unlikely to be an even application of
environmental liability systems across Europe, especially if there are
differences in the acceptance of valuation techniques across Europe (see
below).

M Arrow, K Solow, R, Portney, P R Leamer, EE, Radner, R, Schuman, H, (1993). Report of the National Oceanic and
Atmospheric Administration Panel on Contingent Valuation. Resources for the Future, Washington DC.
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Valuation Techniques for Specific Environmental Damage Costs

Table 2.1a
Receptor Type of Damage Possible Valuation Techniqgue  Example Adequacy
Human health Mortality impacts Dose response functions plus: Health Costs of Particulate  Dose response relationships for
Matter, Pearce and some pollutants (PM,, NO,,SO,
standard value of statistical life Crowards (1996). and Lead), but great
estimates- ie WTP to reduce uncertainties for other
risk faced by individuals Health Costs of SO,, NO,,  poliutants( CO, dioxins, VOCs,
and Particulates, Landrieu  Ozone);
medical costs of treatment (19995). chronic effects of pollutants
paid by rest of society much less understood than
acute effects;
some forgone output and Will courts accept economic
productivity values of iife?
Morbidity impacts: Dose response functions plus: Health Costs of Particulate  As above
Matter, Pearce and
Crowards (1996)
Surveys of individuals' WTP to Uncertainties and disputes over
avoid morbidity estimates, or survey methodology and
medical treatment costs. findings; costs of surveys
Buildings Material Analysis of incremental Benefit of Reducing SO, Fairly well established; need
replacement/restoration replacement/repainting costs  emissions, ECOTEC (1994). inventory of materials affected;
costs uncertainties about dose
response relationships for
specific poliutants
Loss of historic WTP surveys Durham Cathedral Study, Uncertainties and disputes over
buildings Willis (1994) survey methodology and
findings? costs of survey
Travel costs methods Problems of interpreting results.
Agriculture Loss of crop output Dose response relationships Effect of Ozone on Wheat,  Fairly well established;
plus market value of loss Brown et al,, (1996). Uncertainties about dose
output response relationships and
specific effects of pollutants
Industry/commerce  Loss of tourist profts  Changes in tourism profits Costs of Amoco Cadiz ol  Lack of data on tourism (visitor
spill (Bonnieux and Rainelli  numbers and profits) so that
( 1991, 1993) surrogate indicators needed
(bread consumption);
Problems of determining
baseline of position in absence
of oil spill.
Increased industrial Estimates of extra costs Determining extent extra costs
costs (eg water (market based techniques) due to poliution;
treatment, repair of Definition of extra costs -
buildings) whether just incremental
expenditures or short or long
run marginal costs of additional
resources used.
Land Costs of treating Estimate of costs of Costs of treating Definition of standard for
contaminated soil techniques contaminated sites (Carrera treatment (?use of cost-
and Robertiello (1993)) effective and fitness for use
criteria);
Variations in definition of sites
needing treatment;
lack of consistent data on sites
and their costs.
ERM ECOMMES ECONOMICS OF LIABILITY. EC DG X!
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Receptor Type of Damage Possible Valuation Technique  Example Adequacy
Contamination of WTP surveys Nitrate Poliution, Hanley Usual concems over CVM
aquifers 1989. applies.
Milan study, Press 1995.
Costs of treating aquifer or
altemnative water supply sowce Cambridge Water Co vs No dispute over level of claim
Eastern Counties Leather  and estimate costs of
remedying contaminated aquifer
Study for Chemical Whether alternative more cost-
Manufacturers Association  effective options are available
of cost-effectiveness of (eg altemnative supplies);
treating Superfund sites determination of the opportunity
costs of these supplies.
Forests Loss of revenue and  Dose response relationships,  Damage to Forests in Fairly well established;
extra costs from plus valuation by Market Europe bt problem of determining
deterioration in tree based studies of extra costs basefine of costs and profits
growth due to air and foregone profits withowt air poliution;
poliution long lags before poliutants

Reduced recreational
benefits

Non-user and option
value benefits

Lost yields/catch and
extra costs

Fishing industry

Extra water treatment
costs

Water supply

Natural habitats and  Loss of biodiversity
biodiversity loss from acid deposition

Costs of remedying
damage to water
courses from water
pollution incident

Surveys of visitors' views on
impacts and WTP to prevent
them

Travel cost methods

Hedonic Property Price
Method

Costs of remedying damage
(eq replant trees) or recreating
a forest or habitat elsewhere

Surveys of general populalioﬁ

Market based studies

Estimates of extra costs

WTP survey

Costs of restocking river;
Costs of remedial operations

Recreational Value of
Forests, Willis and Benson
(1991)

Garrod and Willis (1991)
Merlo and Signorelli (1990)

Norfolk Forest (forthcoming)
Bateman.

ECOTEC (1994).

MacMillan et al., 1994,

Section 16° of Water
Resources Act in UK,
NRA's guidance on
standard costings

affect trees; disputes about
dose response relationships.

See above for surveys re
historic buildings

Ditto

Fairly easy to estimate; but
possible disputes about
whether costs reasonable and
most cost-effective options;
Are replaced trees an adequate
substitute?

lack of baseline data on original
conditions of forest

See above for surveys of
historic buildings;

Fairty straight forward, but
problems of determining
baseline position without
poliution;

Problem of previous position of
overfishing

Fairly straightforward

See above for surveys re
historic buildings

NRA's guidance facilitates cost
recovery; but

lack of baseline data on
environmental conditions before
poliution incident;

disputes about mortality rates
for restocked fish and number
of new fish needed

ERM ECONOMICS
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Type of Damage Possible Valuation Technique

Example

Adequacy

Residual damage that  Surveys of users/visitors to
cannot be restored natural habitats

Option values and non-
users’ values

Loss of Tourism and  Economic impacts on tourism
user benefits

Surveys of users

Impacts of Amoco Cadiz
(Bonnieux and Rainnell
(1991)

Definition of residual damage;
problems with surveys even
more marked due to intangible
nature of damage to
imeplaceable assets;

increasing importance of
damage due to rising pressures
on natwal habitats and
increasing public concern

Ditto; plus problems of defining
sample

Difficulties of defining baseline
of tourism levels in absence of
environmental impacts;

how allow for changes in
quality as well as number of
visits

See above for problems of
surveys, especially how users
perceive the environmental
damage

Footnote:
individuals.

CVM = Contingent valuation method for valuing the environmental good

WTP = what individuals are willing to pay to secure or prevent an environmental change - WTP usually estimated by surveys of
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2.1.3

Current Practice with Valuation Techniques in Europe

Valuation techniques have been much less extensively applied in Europe
than is the case in the USA ?. Experience with applying valuation
techniques is currently more limited in Europe, especially in Cohesion
countries, although some valuation studies have been carned out over the
last few years in Spain and Portugal

There is a lack of scientific and economic data in Europe concerning
emissions levels, ambient environmental conditions, scientific dose response
relationships and the economic valuation of (margmal) changes in the levels
of these impacts. CORINE provides data on air emissions @, but there is a
lack of consistent data on water pollution, wastes and contarmnated sites.

A number of valuation studies have been carried out in Germany,

Netherlands, Sweden, UK and France on, for example, the impacts of air

pollutants such as SO2 on human health, forests, agriculture and buildings. ‘
Most of this work has built on scientific analysis of dose response

relationships. Many of the existing studies have applied market based

techniques such as estimates of additional costs of repairing damage to

buildings.

Interest and application of contingent valuation methods has occurred later
in Europe than in the US, but the number of CVM studies has increased
significantly over the last few years - mostly in the UK, Norway and Sweden
although some CVM studies are now being carried out in Central and
Southern Europe. More than 200 valuations of environmental in Europe
have been carried out using contingent valuation, travel costs or hedonic
pricing valuation techniques.

There are some differences between European countries as to the extent to
which the various valuation techniques have been applied. Valuation
techniques, especially contingent valuation studies, have been more
extensively applied in the UK, Norway, Sweden and Finland than in
Germany and the Netherlands. Few valuation studies have been carried out
in Southern European countries. These differences are largely due to the
lack of expertise in the latter group of countries to carry out valuation
studies.

In Germany and the Netherlands, there have been studies of type I
environmental damage costs based on dose response relationships and
market based valuation of the resulting physical impacts in terms of output

™ For a review of valuation studies in Europe see:

Georgiou, S (1994), UK Studies of the Economic Valuation of Environmental Impacts. Review prepared for the
Department of the Environment.

Navrud, S, Pruckner, G ] (1996) Environmental Valuation - To use or not to use? A comparative study of the United
States and Europe. Forthcoming in Environmental and Resources Economics.

Navrud, S (ed) (1992) Pricing the European Environment. Oxford University Press, Oxford.

Merlo, M, Della Puppa, F, (19%4), Public Benefit Valuation in ltaly. A review of forestry and farming applications. in
Budgaard, A, Bateman, 1, Merlo, M, (eds) Identification and Valuation of Public Benefits from Farming and Countryside
Slzwardshxp

For a review of contingent valuation studies see:

Carson N, Wright R T J, Alberini A, Flores N, (1995): A bnbhography of Contingent Valuation Studies and Papers.
Natural Resource Damage Assessment Inc.

@ Eurostat (1995) Europe’s Environment: Statistical Compendium for the Dobris Assessment.
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losses and financial expenditures for cleaning, repair and replacement of the
damaged assets rather than use of the more uncertain and controversial
consumer survey techniques such as contingent valuation methods (CVM).

Greater application of valuation techniques in European countries would be
needed to develop the greater experience and data needed to underpin an
environmental liability system.

The European Community’s Fifth Environmental Action Programme @
recommends that a community cost-benefit methodology should be drawn
up for application to all projects and policies with an environmental
dimension. There are differences in Member States’ current practices and
expertise regarding the alternative valuation techniques. Adoption of best
practice appears necessary to achieve a consistent application of the
techniques across member states. However, under the prevailing situation it
would probably not be effective to require simply the adoptlon of best
practice.

Therefore as a first step it appears fruitful to encourage the adoption of best
practice by collating and sharing available experience on the application of
valuation techniques in European countries, developing and promulgating
guidelines for the performance of valuation studies and promoting the
development of expertise to carry out such studies (eg training and technical
and financial assistance).

Application of Valuation Techniques in Environmental Liability Cases

US Experience

Valuation techniques have for many years been much more extensively
applied in the US than in Europe. The greater expertise in the US is related

to the greater interest in environmental valuation in the US. Thus Executive
order 12291 of 1981, for example, required that a formal regulatory impact

‘ analysxs be carried out of the costs and beneflts of policies or regulations

imposing significant costs.

Interest and experience in valuing environmental impacts in the US has been
increased by the passage of CERCLA. More importantly, in tandem with the
implementation of CERCLA, considerable efforts were made in the US to
develop and promulgate best practice guidance on valuation methodologies.
This included the work of the National Oceanic and Atmospheric
Administration (NOAA)". A specific Government Department - the
Department of Interior - was responsible for promoting the assessment of
environmental damage costs and promulgating regulations for the
assessment of natural resource under CERCLA.

The US Department of Interior expressed a preference for use of market
prices to value the losses or, where market prices are not appropriate, then
to use the uniform appraisal methodology used for federal land acquisition.
Only for those types of environmental damage costs such as non-use and
option values, then contingent valuation methods (CVM) should be applied.

) European Commission (1993) Towards Sustainability: A European Community Programme of Policy and Action in
Relation to the Environment and Sustainable Development.
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The DQOI's hierarchy of techniques led to a dispute as to the suitability of
CVM. .

Consequently a panel headed by Professors Arrow and Solow was set up to
advise NOAA on the use of CVM. This panel concluded that CVM studies
can produce estimates reliable enough to be the starting point of a judicial
process of damage assessment . The Panel drew up guidelines for
carrying out reliable CVM studies that should be followed as closely as
possible.

NOAA published in January 1994 proposed regulations on natural resource
damage assessment @, which reiterate the Panel’s recommendations, but
also proposed that the willingness to pay estimates from a CVM should be
reduced by 50% because the hypothetical WTP estimates reported by CVM
surveys overstate what individuals would actually be willing to pay in
pracuce NOAA is still seeking comments on this proposal.

Existing Liability Cases

Recent environmental liability cases have revealed substantial differences
between the damage costs estimates made by the plaintiffs and those by the
defendants. The size of these differences gives each party a strong incentive
to carry out their own damage valuations and scrutinise those of the other
parties, which can entail significant transaction costs.

The differences in the valuations were largely due to differences in the
assumptions used in the analysis rather than disagreements regarding the
basic valuation techniques and methodologies.

Conclusions

Implementing an effective and efficient environmental liability system would
expose the techniques used for valuing environmental to considerable
scrutiny. This scrutiny is much more demanding than occurs in general
environmental policy making since actual financial payments are at stake in

the liability cases.

The existing liability cases reveal wide divergences between the damage
valuations made by the opposing parties. These are due to differences in the
assumptions made in estimating the costs (eg whether the most cost-effective
remediation option has been costed). Such assumptions often have to be
made due to the lack of data on the appropriate variables such as baseline
economic and environmental conditions.

The difficulties surrounding the valuation of environmental damage costs are
particularly marked in respect of:

* chronic pollutants (eg gradual releases of toxic air or water pollutants);’ I
* ecological damage and other intangible environmental damage;

M Arrow, K Solow, R, Portney, P R, Leamer, E,E, Radner, R, Schuman, H( (1993). Report of the National Oceanic and
Atmospheric Administration Panel on Contingent Valuation. 58 Federal Register, 4601-4614.

@ National Oceanic and Atmospheric Administration (1994) Notice of Proposed Rule-Making: Natural Resource Damage
Assessments. 59 Federal Register 1062, January 7 19%.
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The following types of environmental have the greatest potential of being
able to be valued:

* acute pollution incidents such as water pollution accidents, rather than
chronic pollution;

* expenditures resulting from the environmental damage (eg costs of
replacing or repainting damaged assets);

* costs of restoring ecological assets damaged by the pollution incidents (eg
restocking a river after a fish kill as in Section 161 of the Water Resources
Act in the UK).

In the last case, the techniques do not measure the value of the damaged
asset. Moreover, if this approach is used, it raises issues concerning the
definition of the standard to which the damaged asset should be restored
since restoration of the damaged asset to its natural state may not be
worthwhile and could entail high costs.

Current experience with the practical application of valuation techniques in
European countries is more limited than that in the USA, where CERCLA
was introduced in tandem with great efforts to promulgate best practice
regarding valuation techniques and where the implementation of CERCLA
has led to an increased use of techniques to value the environmental
impacts.

It is unlikely that an efficient environmental liability system in Europe, and
the sufficiently reliable valuations that it requires, could rely on the current
experience with valuation techniques in Europe. Disputes concerning the
valuations could result in considerable transaction costs being incurred by
each party.

The uncertainties concerning the valuation of environmental liabilities are a
barrier to the effective and efficient development at present of an
environmental liability system. Due to these uncertainties, firms, insurers
and banks would be unlikely to undertake an efficient level of prevention
measures under an environmental liability system. Partly due to these
uncertainties, insurers are not currently willing to provide insurance cover
for ecological damage.

There are some differences in the extent and manner in which
environmental valuation techniques are currently applied in practice in EU
countries. Such differences could limit the extent to which an environmental
liability system could be evenly applied throughout the EU. In some
countries (eg Germany and the Netherlands), market based valuation
techniques are applied. Annex C indicates that such valuation techniques
could only cover about one third of the total environmental damage costs.
Contingent valuation methods to value the other more intangible
environmental (eg loss of recreation and non-user benefits) raise
considerable uncertainties and methodological and empirical difficulties.
They are less accepted and are less extensively applied in some European
countries (eg Germany, the Netherlands) than in others (eg UK).

ERM EcoNomics . Economics ofF Luasimy: EC DG XI
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Increased use of valuation techniques in European countries is needed to
develop the greater experience with environmental valuation techniques and
data needed to underpin an environmental liability system.

Developing a common approach to environmental valuations would seem
worthwhile given the advances in the theory and practice of valuing
environmental damage costs in the last decade, although it does raise issues
concerning the differences in views within and between Member States
regarding the appropriateness of alternative valuation techniques.

For all the difficulties, though, an even application of an environmental
liability system in the EU does require the development of common
guidelines for the assessment of environmental damage and the applicability
of the different techniques in their appropriate circumstances @,

Therefore it would appear fruitful to encourage the adoption of best practice
by:

* collating and sharing available experience on the application of valuation
techniques in European countries and elsewhere;

* developing and promulgating a framework for the assessment of
environmental damage costs with guidelines for the applicability of
different valuation techniques in their appropriate contexts; and

» promoting the development of expertise to carry out such studies (eg
training and technical and financial assistance).

COSTS OF ENVIRONMENTAL DAMAGE
Introduction

This section reviews the available information and uncertainties about the
level of environmental damage costs in a selected EU country in order to
indicate the scale of these environmental damage costs as compared with
GDP and the level of existing pollution control expenditures, and also to
highlight differences in pollution levels and hence possibly environmental
damage costs between EU countries.

Main Categories of Environmental Damage Costs

Approach

Our original intention was to prepare a complete set of environmental
damage costs for all EU countries. However, consistent data on
environmental damage costs do not exist for all EU countries. Consequently,
an investigation was made of one EU country - the former West Germany -
for which some environmental damage cost data could be obtained. These
data are presented in Annex C.

™ This appears to be worthwhile for other reasons such as the promotion of efficient environmental protection and
financial reporting.
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Table 2.2a

Environmental Damage Costs in (form-r) West Germany for Each Nedium

Medium % of GDP Accidents as % of Accidents as % of total
damage costs for environmental damage
medium . costs

Air 08-10 5% 1%

Noise 1.0 0% 0%

Soil ’ 04-07 W% 3-6%

Water 04 30% 4-5%

Wastes 03-07 0% 0%

Others (excluding global  >0.1 0% 0%

damage)

Total >3.0-39 N/A 8-12%

Note: N/A = Not available
Source: Annex C; and estimates from insurance brokers in Germany on proportion of
environmental claims accounted for by accidents.

Table 2.2a summarises the cost estimates from the review of cost data in the
former West Germany. The review of the data highlighted the uncertainties,
gaps and inconsistencies in the available cost estimates. For example,
estimates were not available for ecological damage nor for environmental
damage costs caused by waste disposal. We have assumed that the latter
amount to about 0.3-0.7% of GDP, on the grounds that they are likely to be
of a similar order of magnitude to the costs for contaminated soil and water.

Schulz @ (1986) estimated that environmental damage costs in the former
West Germany amounted to about 6% of GDP in 1986. Wicke (1993) @
updated Schulz’s results to allow for the reduction in air pollution emissions
since 1986 due to recent pollution controls. The updated results suggest that
environmental damage costs in the former West Germany amount to about
133 bn DM (1992 prices) which represents 4.7% of GDP.

It is difficult to reconcile the estimates from the different studies due to,
amongst other things, differences in their definitions, assumptions and
coverage. Wicke’s estimates differ from the figures given in Table 2.22 and
Annex C because Wicke has applied different valuation techniques to cover
more types of environmental damage. In particular, Wicke has included the
costs of environmental protection measures at waste disposal sites (16.8 - 33.6
bn DM), the costs of incinerating sewage sludge and the costs to agriculture
of ground water protection and controls on the use of treated sewage sludge
and manure and the costs of CO2 control to prevent global pollution. These
were excluded from Table 2.2a and Annex C on the grounds that they
represent the existing costs of pollution controls rather than the costs of
environmental damage.

M Schulz W (1986) A survey on the Status of Research concemning the Valuation of Benefits of Environmental Policy
in the Federal Republic of Germany. Paper presented at an OECD workshop in Avignon.

@ Wicke, L. (1993) Umwellokonomie, Munchen 1993
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Notwithstanding the limitations of the available estimates, these
environmental damage costs are significant in relation to GDP. The damage
costs are larger than the total private and public current expenditures on
pollution control measures, which amount to about 1.5% of GDP.
Consequently, if the environmental damage costs were fully internalised
(through an environmental liability system or pollution charges), then this
would significantly increase the financial costs to industry of environmental
policies.

The differences between Wicke’s estimates and those shown in Table 2.2a
highlight the limitations and uncertainties surrounding the available
estimates and the possible wide range of damage cost estimates.

Table C1 (in Annex C) also highlights the wide range of the cost estimates
given by different studies for individual damage components. For example,
the estimates for costs of foregone recreation benefits due to forest damage
caused by air pollutants vary by almost a factor of two. The estimates for
the costs of restoring contaminated sites and the costs of contaminated
aquifers vary by a factor of more than two. This variation in the available
estimates is due to differences in the scope of pollutants and environmental
covered, differences in the valuation methodologies and assumptions for key
variables (eg stock at risk, dose response relationships, value of the ) and
how the specific studies have been extrapolated to give nationwide estimates.
The estimates for the costs of restoring contaminated sites depend on
estimates of the number of sites requiring clean up, the standard to which
these sites have to be restored and the time period over which the
programme for restoring the contaminated sites will be carried out - the
figures in Annex C assume a ten year programme. '

Moreover, there are considerable uncertainties and gaps concerning the
available damage cost estimates.

Annex C distinguishes between two types of environmental damage costs in
respect of the extent of techniques that have been commonly applied for
valuing the different types of environmental damage costs. These are
defined as follows:

* Type I are the environmental damage costs that have been valued using
estimates of restoration costs or defensive expenditures or values of
marketable outputs where the changes in the outputs have been
estimated from, for example, dose response relationships.

* Type Il are the environmental damage costs that have been valued by
other techniques such as consumer surveys and contingent valuation
methods. These techniques are more subjective and are subject to greater
uncertainties than the type I environmental damage costs. There are also
greater gaps in the available data for type II environmental damage costs.

The type I damage costs represent a small fraction of the total environmental
damage costs. Annex C indicates that the less uncertain type I damage cost
estimates amount to about one third of the available estimates of total
environmental damage costs, although even for these damage types
considerable uncertainties exist.- Allowing for the omitted environmental
damage costs not included in Annex C, the type I damage costs probably less
than one third of the total environmental damage costs.
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These type I damage cost estimates include the following types of damage:

* air pollution damage to human health, buildings, forests, the timber
industry and the fishing industry;

* costs of restoring contaminated soil *);

* impacts of contaminated soil on groundwater (eg increased water
treatment or extra costs of alternative supplies);

* impacts of water pollutants on water supply (eg increased water treatment
or extra costs of alternative supplies);

* impacts of mining on agricultural land and outputs and subsidence
damage to buildings. :

Extrapolation of data on environmental compensation claims from insurance
brokers in Germany indicates that accidents account for about 30% of total
soil contamination and water pollution and about 5% of air pollution cases.
Hence, accidents account for about 10% of the total environmental damage
costs (see Table 2.2a). Gradual and ongoing pollution accounts for the.
remaining 90% of environmental damage costs.

Future Environmental Damage Costs

Table 2.2b presents some approximate estimates of possible trends in the
various categories of environmental damage costs in the former West
Germany. The assessments of likely future trends for each category of
environmental damage costs (in the third column of Table 2.2b) are based on
the emissions projections by DRI @, This analysis assumes that
environmental damage cost unit values will rise in line with GDP growth.

) This category is not actually an environmental damage cost, but rather an estimate of the costs likely to be needed to
clean up contaminated sites in Germany.

@ DRI (1994) Potential Benefits of Integration of Environmental and Economic Policies: Report prepared for the
European Commission.
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Table 2.2b

Present and Future Environmental Damage Costs in (former) West Germany
for Each Medium '

Medium Damage costs in 1992 Likely Future Trends Assumed Approximate

(% of GDP) in Pollution Damage Costs in 2010

(% of GDP)

Air 08-10 growth 10-12 |
Noise 1.0 N/A N/A ‘
Soil 04 -07 decline 0.2-04
Water 04 decline 0.3
Wastes 03-07 © growth 06-10
Others >0.1 growth 0.2
Total >3-39 N/A

Note: N/A = Not Available

Source: Table 2.2a. Estimates of future changes in pollution emissions for each medium ‘
are derived from the business as usual (reference) emissions projections given in: DRI (1994)

Potential Benefits of Integration of Environmental and Economic Policies (Report prepared

for the European Commission). Estimates of assumed damage costs in 2010 are ERM’s

judgements based on DRI’s projections for likely future trends in emissions.

The costs of restoring contaminated sites largely relate to cleaning up the
backlog of sites contaminated by pollution generated by past industrial
activity. The present estimates assume that this backlog of sites will be
cleaned up over the ten year period (1990 - 2000). Looking to the future (ie
2000 - 2010), these costs should fall to less than half of the present estimates
because existing pollution control regulations are leading firms to implement .
pollution prevention measures which will reduce the extent to which new
contaminated sites are generated.

A recent study for the European Environment Agency ) concluded that
the priority environmental problems that are likely to increase in the near
future (up to 2010) include:

* climate change;

* photochemical oxidants (mainly from increasing transport emissions);

* deterioration of natural habitats and biodiversity due, in part, to pressures
from transport projects and tourism;

* contamination of groundwater (eg by nitrates)

* water pollution from industry;

* generation and disposal of hazardous waste;

* chronic effects of air pollutants, especially from transport;

* urban environment pollution;

* environmental impacts from accidents and accidental releases;

* conservation and protection of biodiversity.

() European Environment Agency (1995) Environment in the European Union 1995: Report for the Review of the Fifth
Environmental Action Programme.
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Most of the air pollution , including greenhouse gas emissions causing
climate change, are caused by many emissions sources, including transport.
Similarly, noise pollution is caused by many diffuse sources. Some water
pollution is caused by diffuse sources (eg agriculture).

Increasing importance is likely to be attached to natural habitats due to their
increasing scarcity and the rising values consumers attach to natural habitats
as incomes rise. However, there are considerable uncertainties concerning
their valuation.

The proportion and level of environmental for which type II valuation
techniques are needed is likely to rise in the future. Consequently, the
uncertainties concerning the values of the environmental (eg impacts on
natural habitats) are likely to rise in the future. There are also considerable
uncertainties surrounding the chronic effects of low levels of air and water
pollutants emitted over a long period, about which there is increasing
concern.

Differences Between Countries’ Pollution Levels

The lack of data is even more marked in other European countries. This
reflects the limited extent to which valuations of environmental damage costs
have currently been made. Moreover, there are considerable difficulties in
comparing the estimates of environmental damage costs that are available for
different countries since they are based on different methodologies and
assumptions.

Due to these problems of compiling consistent and comparable estimates of
environmental damage costs across the various EU countries, Tables 2.2c

and 2.2d compare Eurostat  estimates for the relative emissions of three
major air pollutants from stationary sources, and the level of industrial solid
waste generated in 1990 as a proportion of manufacturing output, for various
European countries to highlight potential differences in countries” pollution
levels and hence pollution damage costs. SO, was selected because it
contributes to acid deposition. NO, plays an important role in the formation
of photochemical oxidants and contribute to acid deposition. Both SO, and
NO, emissions come mainly from electricity generation, while NO, emissions
come from electricity generation and industrial processes and from transport
and VOCs are emitted by a wide range of industrial processes and by
vehicles. Therefore these three air pollutants and the generation of solid
wastes by industries cover a wide range of the main sources of the major
environmental problems in Member States.

Tables 2.2c and 2.2d show that there are considerable variations in relative
pollution levels between european countries. It indicates the relatively high
pollution emissions in the UK, Italy and Netherlands. However, it should be
noted that the Eurostat estimates for 1990 do not allow for the recent
pollution control measures, such as integrated pollution control in the UK,
which could be expected to lead to reductions in emissions and damage
costs.

M The data on emissions are taken from Eurostat (1995) Europe's Environment: Statistical Compendium for the Dobris
Assessment. They are based on submissions to the Corinair 1990 inventory project.
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Table 2.2¢

Table 2.2d

Estimates of Relative Air Pollution Levels in 1990 in Various European
Countries (Emissions Per Unit of Industrial Output - 1000 t/bn ECU)

Country SO, Indexed NO, Indexed VOGCs Indexed
(Emissions Per to (Emissions Per to (Emissions to
Unit of Germany Unit of Germany Per Unit of Germany
Industrial Industrial Industrial
Output - Output - Output -
1000t/bn ECU) - 1000t/bn ECU) 1000t/bnECU)
France 4.2 0.5 15 - 0.9 4 1.5
Germany 79 1 1.6 1 265 1
Italy 53 0.7 29 18 4.5 1.7
Netherlands 2.6 0.8 37 22 38 14
Spain 156 2 37 22 47 1.8
UK 15.4 19 5.2 31 6.7 25

Source:  Eurostat (1995), Europe’s Environment: Statistical Compendium

Estimates of Relative Industrial Waste Generation Levels in Various
Countries

Country Manufacturing Solid Waste  Indexed to Germany
Output Intensity (1000t per
bn ECU)

France 247 1.5

Germany 162 1

Italy 179 1.1

Netherlands 179 11

Spain ‘ 158 0.9

UK 351 : 22

Source:  Eurostat (1995), Europe’s Environment: Statistical Compendium

Conclusion

Tables 2.2¢ and 2.2d indicate that the relative pollution levels in different
Member States vary by about a factor of 1 to 3.1 for the specific air pollutants
and solid wastes examined. Taking the various pollutants broadly together
would suggest that relative pollution levels in different Member States might
vary by a factor of about one to two ). Applying these relative pollution
indices to the estimates given for total environmental damage costs in
Germany indicates that environmental damage costs across EU countries
could vary within a range of between four and at least seven % of GDP.
Environmental damage costs are likely to be even higher for Eastern
European countries. )

() The data in Tables 2.2¢ and 2.2d may in fact underestimate these differences since they include emissions for both the
former East and West Germany. The relative pollution levels for just West Germany might be even lower than those

given in Tables 2.2c and 2.24

@ Wicke (1993) estimates that environmental damage costs for the former East Germany are substantially higher (as a %
of GDP) than those for the former West Germany.
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2.3.3

COSTS OF POLLUTION CONTROL

Introduction

This section presents estimates of expenditures on existing pollution controls
in European countries in order to identify whether there are divergences
between industries’ existing expenditures on pollution control in different
Member States which might negatively affect the conditions of competition
in the EU, and to indicate how the estimates of environmental damage costs
(presented in Section 2.2) compare with industries’ existing expenditures on
pollution control.

Data Sources

The analysis is based on data collated by ERECO for DG XI of the European
Commission M @ @), It is acknowledged that this study is subject to a
number of important limitations regarding the availability of data and the
approximate nature of some estimates especially on industries” expenditures
in some countries (eg Spain, Greece, Ireland, Belgium and Luxembourg).
Nevertheless, this major study did collate the best available statistics in as
consistent a manner as possible. -

Analysis of Data on Total Expenditures on Pollution Control

Table 2.3a presents data on total public sector and private sector expenditures
on environmental protection measures. This shows that these expenditure -
levels range from between 1.5% of GDP in Germany and UK to 0.5% of GDP
in the cases of Portugal and Greece ¥. The divergence is even more

marked - up to a factor of 8 to 9 - when the expenditures are considered on
a per capita basis and when expenditures are divided by an environmental
pressure indicator that allows for the relative industrial structures and levels
of output of polluting activities in the various countries. Thus Germany,
France, UK, Denmark and the Netherlands spend much more per unit of
polluting output than Greece, Portugal, Ireland, Belgium, Luxembourg and
Italy.

Water pollution control accounts for the largest share of environmental
expenditures (largely due to expendltures on sewage treatment plants)
followed by waste management and air pollution control.

) ERECO (1993) Environmental Expenditures in the European Community, Final report prepared for DG Xl of the
European Commission

@ The findings of this study were cross checked with estimates from other studies (eg OECD) and the firm
investigations carried out for this study. However, it is difficult to compare results from different studies for different
countries due to differences in coverage, definition, methodology and assumptions. Consequently the comparative
analysis focuses on the ERECO study since this is the most consistent data available.

® Definitions. The ERECO study covered industries’ current and capital expenditures on end of pipe lechmqus for
waste management, air and water pollution control. The estimates do not include industries’ expenditures on process
changes and pollution prevention measures that are integrated in firms’ investments (eg clean technologies) because of
the difficulties of identifying the portion of these expenditures that can be allocated to pollution control purposes and
the problems of obtaining reliable and consistent estimates of these expenditures in the various European countries. The
estimates are presented for 1992 (the latest year in which the best available estimates are produced for the various
European countries), and in ECU at 1992 prices.

~

@ OECD (1993) shows a similar picture for UK, Germany, France, Netherlands and Portugal.
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Table 2.3a

234

Total Environmental Expenditures in EU12 in 1992%

%Breakdown by Media otal Environmental
Expenditures

Total |Wastes Air &}/ater (Is\,loise Nature % of Per Per env

ECU Protection 1GDP cap. pressure

(bill) Indicator @
Belgium/ 12 40 17 30 5 8 07 120 42
Luxembourg !
Denumark 12 33 10 53 1 3 11 225 112
Germany 205 AU 23 50 2 1 15 255 139
Greece 0.3 2 2 72 1 3 05 29 16
Spain 39 35 2 4 1 16 08 100 63
France 129 34 8 54 2 2 13 226 128
Ireland 0.3 52 11 33 3 1 07 73 36
Italy 6.8 47 4’ 47 1 1 07 119 63
Netherlands 3.5 33 13 43 4 7 14 232 108
Portugal 0.3 30 4 52 1 13 05 34 20
UK 124 35 12 46 3 4 15 214 115
Total EU12 633 33 13 49 2 3 12 183 100

@ Total public and private sector (industry) expenditures on environmental protection
excluding R & D, water supply management, environmental improvement schemes (eg in
urban areas), household expenditures, renewable energy and energy efficiency.

@ Waste water collection and treatment; excludes protection of aquifers for certain countries.

@ Definitions vary between countries; care needed in interpreting data.

@ This environmental pressure indicator reflects the environmental pressures caused by the
relative industrial structures and output of polluting industries in the different countries. .

Source: ERECO (1993) Environmental Expenditures in the European Community. Final
report prepared for DG XI of the European Commission.

Analysis of Data on Industries’ Expenditures on Pollution Control

This section focuses on industries’ existing expenditures on pollution controls
so as to indicate whether any differences in industries” expenditures on
pollution controls might affect the competitiveness of industries in the EU.

Table 2.3b indicates that industries’ total capital and current expenditures on
pollution control are substantially higher in certain European countries (eg
Germany, Netherlands and France) than others (eg Spain, Greece and
Ireland). The estimates are particularly poor for the latter group of countries.
Nevertheless, even allowing for the data limitations, this still suggests that
there is an uneven playing field between various European countries in
respect of their present pollution control expenditures and measures.

Table 2.3b indicates that industries” current and capital expenditures on waste
management, air and water pollution control range from between 0.2% (for
Greece and Ireland to about 2.5% for Germany. The 12-15 fold difference in
industries” expenditures in Germany compared with Greece and Ireland is
greater than the difference for total public and private expenditures.
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Interviews carried out for this study of firms in Italy and UK found that the
firms’ expenditures on pollution control account for betreen 0.6 - 4% of

turnover.

Water pollution control accounts for the largest share (at about 45%) of
industries’ total expenditures. This is partly accounted for by the high level
of industries” expenditures on water pollution control in the UK, which
includes expenditures by the privatised water companies. Air pollution
control accounts for the next largest share (at about 30%) followed by waste
management (at about 25%). Noise control accounts for about 3/ of
industries” total expenditures. Industries’ expenditures on air pollution
control are particularly high in Germany.

235 Sectors’ Expenditures

Table 2.3¢ reports OECD @ data on the allocation of the pollution control
expenditures between various specific industries for Germany, Netherlands,
Austria and the UK. This shows that the chemicals industry ‘accounts for the
largest share of total industries’ expenditures, especially in the Netherlands
and Austria. However, for the UK, the expenditures are more significant in
terms of turnover for the leather tanning (about 3.5%) and pulp and paper

industries (about 3.6%).

2.3.6 Conclusion

This short review of available estimates of industries’ environmental
expenditures indicates that there may be significant differences between the
level of industries’ existing environmental expenditures.

() OECD (1993) Pollution Abatement and Control Expenditure in OECD Countries. OECD Monograph No 75.

ERM EconNomics Economics of Lusimy: EC DG XI

47



Table 2.3b

Industries’ Pollution Control Expenditures in Selected European Countries (in

M ECU at 1992 prices)
Environmental Media
Country @ Air % of Water % of Waste % of Total Total (% of
Total Total Total manufacture
output) @
Germany 4535 50 3118 35 1372 15 9025 252
Netherlands 34 46 306 35 135 16 864 203
France 1013 30 1217 36 1112 33 3342 176
UK 1514 19 4760 60 2014 25 7948 na
Italy 280 23 552 45 384 32 1215 070
Denmark 19 6 73 6 25 21 117 074
Spain 6 1 231 40 339 59 575 079
Portugal na na na na na na na na
BelgiumyLuxembou na na na na na na na na
g
Greece 6 9 37 53 27 39 70 0.16
Ireland 32 47 8 12 2% 43 68 0.21
Total EU 12 7767 33 10302 4 5437 23 23224

Source:  ERECO (1993) Environmental Expenditures in the European Community, Final

report.
na = not available

® The EU 12 countries are listed in ERECO’s ordering of their accuracy of the available data, with the most accurate
{Germany and Netherlands) presented first.

@ Manufacturing output obtained from 1993 data in the World Bank Development Report 1994
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ECONOMIC IMPLICATIONS OF ENVIRONMENTAL LIABILITY SYSTEMS

BENEFITS OF ENVIRONMENTAL LIABILITY SYSTEMS

This section identifies the types of benefits that can result from the
implementation of environmental liability systems so that these benefits can
be viewed alongside the costs of environmental liability systems which are
discussed in Section 3.2.

The benefits of environmental liability systems are that they:

* Lead to greater restoration of environmental damage arising from
environmental incidents. This can be particularly important for accidents
which can lead to significant acute environmental damage and where the
existing regulations do not provide a ready mechanism for the restoration
of environmental damage and for compensation of the victims.

* Increase compensation of victims and increased security for the public that
might be affected by (industrial) activities with potential to pollute.

* Make it easier for victims to secure compensation and the restoration of
the environmental damage. This lowers their transaction costs of making
claims.

* Lead firms to implement better assessments of their environmental risks
and liabilities which enables and prompts them to implement more
efficient risk management measures. This can also identify opportunities
for other economically beneficial improvements in their operations such as
better process control and reduced spillages and wastage leading to
savings in raw materials and energy and improvements in workers’ safety
and working conditions.

* Induce firms to implement greater pollution prevention and control and
risk management measures to reduce the risks of environmental pollution
arising.

For example, in the UK, the National Rivers Authority’s recently increased
enforcement of their powers under Section 161 of the Water Resources Act to
recover the costs of pollution incidents from polluters. This has led to
greater pollution prevention and care being taken by the firms and has
helped reduce the number of substantiated pollution incidents significantly
by 31% in 1994 compared with 1993.

There is little other information currently available documenting the benefits
of existing environmental liability systems. This is partly due to: the
difficulties of documenting environmental accidents that do not actually take
place; the lack of baseline information on environmental liabilities - few of
the firms interviewed had carried out a systematic assessment of their
liabilities and none had carried out a monetary valuation of these liabilities;
and the difficulties of disentangling the effects of an environmental liability
systems from the other factors affecting the changes in the number and
level of environmental incidents (eg changes in technology, industrial
structures etc).
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3.2

3.2.1

3.2.2

COSTS OF ENVIRONMENTAL LIABILITY SYSTEMS
Introduction

This section identifies the types of costs of an environmental liability system.
It then reports available data on these costs to indicate their level and the
key components of the costs of environmental liability systems for tackling
specific types of environmental problems. The section also identifies which
industries are likely to be most significantly affected by these costs.

Section 3.2.3 reports on experience in the USA with Superfund, for which
some data are available. Section 3.2.4 then reports the available data on the
costs of liability systems in Europe based on the findings from interviews
with firms regarding existing and alternative environmental liability systems.

Types of Costs of Environmental Liability Systems
The costs of an environmental liability system can be split into:

* the additional economic costs arising from the environmental liability
systems;

* transfer payments in terms of compensation payments from the polluter to
victims.

Economic costs of environmental liability systems include:

* Transaction costs are defined as expenditures incurred by responsible
parties and their insurers that do not directly contribute to site cleanup.
Transaction costs are incurred by the government (eg to assess and value
the damage costs), responsible parties and their insurers and the victims.
The transaction costs include:

* The costs directly relating to the assignment of financial responsibility -
most of the discussion about transaction costs has focused on this
aspect. This includes the costs of negotiation and litigation between
responsible parties and the government and between responsible
parties to determine who is liable for which portion of the costs, and
then between responsible parties and their insurers.

* Costs of assessing the environmental liabilities, valuing the damage
costs and estimating the level of costs that the responsible parties have

to pay.

* The insurers’ and banks’ costs of assessing a firm’s environmental
liabilities/risks to determine their insurance premia and for their
decisions on loans to the firm. These costs will be incorporated in their
premia or financing charges they levy regarding environmental risks.

* Administrative costs of processing claims (eg by insurers).

* Costs of additional pollution prevention measures that the environmental
liability system induces the firm to undertake. These includes the costs of
finding out about appropriate control measures and implementing them
and any additional R&D into pollution prevention measures by the firms.

ERM Economics Economics of LuasiLrry: EC DGXI
51



3.2.3

* Wider economic implications from:

* impacts of the costs on industries’ international competitiveness (this
aspect is examined in Section 3.3),

* impacts on the level of industrial investment due to the effects of the
liability system on availability and costs of finance and insurance (see
Sections 3.4 and 3.5), especially for SMEs (see Section 3.6);

* the impacts of a liability system on industrial confidence.

| Transfer payments include:

* Costs of remedying or restoring environmental .
* Compensation costs paid by the polluters to the victims.

* Industries’ contributions to any fund to cover these compensation
payments and costs of remedying the . Compensation funds may also
involve some additional the costs of administering the compensation fund
and raising the revenue.

* Insurers’ premia will be designed to cover the expected costs of
compensation claims to be paid out of an insurance contract plus the
insurers’ transaction costs.

Environmental liability systems can entail higher transaction costs than
other environmental policy instruments.

Costs of Superfund (CERCLA) in the US

This section reports briefly some available estimates of the costs of Superfund
- the Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA) - to indicate the scale, nature and key determinants of the
costs that have arisen as a result of a major piece of environmental liability
legislation that has actually been implemented and to identify specific
industries particularly affected by this legislation.

The Superfund was established in 1980. It gives the US Environmental
Protection Agency (EPA) the power to identify and compel those responsible
to clean up the nation’s worst hazardous waste sites.

Under the Superfund program the costs to industry are borne partly by
direct recovery of costs from responsible parties (about 70% of the total) and
partly by a Trust Fund (about 30% of the total) set up to cover the costs of
orphan sites for which no responsible or liable party can be found. The
Superfund clean up programme had very high transaction costs, which are
one of its most highly criticised components.

Clean Up Costs

Estimates of the annual total clean up costs of Superfund for remedying or
restoring environmental , including transaction costs, are approximately $2

ERM Economics Economics of LuasiLiry: EC DGXI

52



billion pa . This annual cost represents about 0.03% of the GDP of the
US. It also represents only 1.5% of total public and private sector
expendit ir. s to comply with federal environmental regulations.

Compensation Costs

The only compensation costs are for land restoration which is included in
the figures above.

Transaction Costs

Transaction costs for industry (the responsible parties), on average, account
for about 20% of these total clean up costs - or approximately about $0.4bn

pa.

Table 3.2a shows that the transaction costs rise substantially with increases in
the number of parties that are potentially liable for the . Probst et al suggest
that transaction costs’ share of the total costs rises from 5% where one
polluter caused the damage to 25% where between 11 and 50 polluters were
potentially liable for the damage @.

Most of the responsible parties’ transaction costs were for legal expenses.
Other transaction costs include assessing the liabilities and drawing up clean
up plans for sites. Transaction costs accounted for about 88% of the costs
incurred by insurers, with these transaction costs split fairly evenly between
the costs of settling disputes between insurers and the firms as to whether
the insurance policy covers the clean up costs (42% of the total) and the
insured firms’ legal costs of disputing their liability to pay for the clean up of
the site (37% of the total) ©.

However, transaction costs as a percentage of total clean up costs appear to
fall as sites move through the remedial process. This is because the initial
litigation processes between parties over responsibility are concluded at the
beginning of the remediation actions. This suggests that as more of the
nation’s sites move to the later stages of the clean up process, transaction

cost shares will fall.

M American Academy of Actuaries (1995), Studies of Superfund Costs and Reform.

@ Probst et al, (1995), Footing the Bill for Superfund Clean up: Who pays and how? The Brookings Insiitution and
Resources for the Future

) RAND (p 22 and 61), Superfund and Transaction Costs, The Experiences of Insurers and Very Large Industrial Firms,
1992
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Table 3.2a

Effects of Number of Potential'y Liable Parties o:1 Transaction Costs

Number of responsible parties Transaction costs as % of total costs
1 5%

2-10 20%

11-50 5%

>50 30%

Source: Probst, K N, Fullerton, D, Litan, Portney, P,R, (1995) Footing the Bill for Superfund
Clean ups: Who pays and how?. Brookings Institute and Resources for the Future,
Washington D.C. )

Contributions to Compensation Funds
The Trust Fund is financed by the following taxes:

* a tax on domestically produced or imported oil, which raises about 37% of
the total funds. In 1989, this tax was set at 9.7 Cts per barrel;

* a tax on domestic and imported organic and inorganic chemical feedstock,
which raises about 16% of the total funds;

* A corporate environmental tax of 0.12% on every corporation’s taxable
income in excess of $2m (in all sectors of the economy).

Probst et al (1995, p 79) use input-output models to estimate that the direct
and indirect increase in all industries’ costs and prices due to these taxes are
a small fraction (less than 0.004%) of all industries” production costs .

Probst et al (1995, p 89) state that the administrative and compliance costs for
the authorities and the firms of these three taxes form a much higher
proportion of the revenue raised than is the case with other taxes
administered by the Internal Revenue Service. The complications and costs
of administering the corporate environmental income tax are particularly
high.

Costs of Additional Pollution Prevention Measures

There is no specific data available for this cost because it is extremely difficult
for industry to separate out additional expenditure for pollution prevention
measures, resulting from the Superfund program, from general
environmental pollution prevention expenditure.

Costs for Specific Sectors

There are concerns that an environmental liability system will impose
particularly significant costs on specific sectors and that their competitiveness
might be affected. This section therefore presents US information on the
costs for specific industrial sectors. This information provides the basis for
the competitiveness analysis in Section 3.3.

() The costs and price increases due to the taxes are less than 0.001% of production cost for almost all industries and
slightly higher for petroleum refining (0.003%) and petroleum related products.
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Table 3.2b

Chemicals industry

Table 3.2b presents estimates of the costs >f Superfund for the chemicals
industry broken down between:

* clean up costs for which the chemicals industry has been assigned liability
as a responsible party plus the chemical industry’s transaction costs
associated with these liability cases;

* the chemicals industry’s contributions to the Trust Fund through the
taxes on chemicals feedstock, petroleum tax and the corporate
environmental income tax.

Costs of Superfund for the Chemicals Industry

Cost Elements for Chemical Industry Annual costs (M Annual costs as %
pa 1990 prices) of Chemical
Industry’s Value

Added
Responsible party costs for clean up plus chemical 492 04%
industry’s transaction costs
Contributions to Trust Fund through chemical 286 0.2%
feedstock tax
Contributions to the trust fund through petroleum 150 0.1%
tax, corporate environmental income tax ®.
Total costs 928 0.7%

Source: Probst, K N, Fullerton, D, Litan, Portney, P,R, (1995) Footing the Bill for Superfund
Clean ups: Who pays and how?. Brookings Institution and Resources for the Future,
Washington D.C.

Other Industries

Table 3.3c presents estimates of the responsible party clean up and
transaction costs under Superfund for various other industries compared
with the chemicals industry. This shows that the chemicals industry
accounts for the largest share of the costs of clean up under Superfund, but
the clean up costs represent a larger proportion of value added for the
mining and lumber industries.

Difficulties in obtaining consistent and comparable data on profits across
industries and the considerable annual fluctuations in industries” profits
limits the extent to which the clean up costs can be presented and analysed
as a percentage of the industries” net profits. Table 3.2¢ reports estimates
given in Probst et al (1995). The figure for costs as a percentage of profit can
vary depending on the year selected due to variations in the industries’
profits in different years. The figure for the primary metals industry was
derived by dividing this industry’s annual clean up and transaction costs by
its annual profits over the more recent period 1988 - 1992, when profits were
higher than in the early 80s. This is the more relevant time period for
assessing the ability of industry to support the annual clean up costs which

@ This is based on the figures in Probst (1995, Figure 4.2 (p 76)) which indicale that the direct and indirect costs for the
inorganic and organic chemicals, chemicals and allied chemicals industries of the petroleum and corporate
environmenta! income tax represent slightly more than half of the chemical feedstock liabilities.
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Table 3.2¢

3.2.4

this industry is expected to incur over the period 1990 to 2000. The clean up
costs are a significant proportion of the profits and burden for the mining
industry, which actually made losses in 1991.

Superfund Costs for Various Selected Industries Compared with Chemicals

Industry Clean up and % of total Costs  Costs as Index of
Transaction  costs for as % of % of net Relative costs
Costs Superfund  value (after (% of value
($m 1990 added tax) added) vs
prices) profits  chemicals
Chemicals 492 25% 04% " 23%® 1
Mining 220.5 11% 0.7% >22% @ 175
Lumber and wood products 119.9 6% 0.5% <1% 1.25
(excluding furniture)
Petroleum 97.4 5% 03% 07%“ 075
Primary metals 148.8 7.5% 03%  4.5% 0.75
. ®
Fabricated metal products ~ 98.7 5% 0.1% 0.25

(except machinery and
transportation equipment)

Electronics 70.1 3.5% 0.1% 0.25

Source: Probst, K N, Fullerton, D, Litan, Portney, P,R, (1995) Footing the Bill for Superfund
Clean ups: Who pays and how?. Brookings Institution and Resources for the Future,
Washington D.C.

Costs of Environmental Liability Systems in Europe

Findings from Interviews with Firms

Interviews were carried out with 63 firms in the iron, metal, leather tanning,
pulp and paper, wood preserving, pharmaceuticals, mining, electronics,
chemicals, petroleum, oil production and refinery industries in Germany, UK,
Italy, Spain and Hungary to assess the costs and economic implications for
these firms of existing and possible future environmental liability systems.

™ Table 3.2 presents the estimates for just the clean up of contaminated sites by responsible parties (ie it does not
include contributions to the Trust Fund)

@ This is based on the chemicals industry’s profits in 1991.

@ Mining industry’s annual clean up and transaction costs as % of profits in 1990. The mining industry made a loss in
1991.

™ This is based on the petroleum industry’s profits in 1991.
® This is based on the primary metals industry’s profits over period 1988 - 1992
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Costs of Existing Environmental Liability Systems

The research and firm interviews indicated that the costs cf existing liabilit /
systems in Europe are low and much lower than those of the Superfund in
the USA.

A further survey of 30 firms in the iron and metals industry in Germany
indicated that the law on environmental damage in Germany (UmweltHG)
in 1991 increased firms’ pollution control investments and pollution control
operating costs by about 3 and 11%, respectively, which represents less than
0.2% of these firms’ turnover. The increase in operating costs mainly reflects
increased transaction costs, such as documentation costs and the costs of
assessing the firms’ environmental liabilities and risks. The iron and metals
industry comprises mostly small and medium sized firms. Prior to the
introduction of the UmweltHG, these small firms did not have as extensive
procedures for assessing, documenting and managing their environmental
liabilities as large major firms. Therefore it is possible that the UmweltHG
led to greater increases in these small firms’ transaction costs and pollution
control operating costs than was the case for the larger firms.

In Germany, experts in the Chemicals Industry Association (VCI) commented
that the German Environmental Liability Act in 1991 (UmweltHG) has led to
little or no significant increase in pollution prevention costs in these
industries. This is due to the limited scope of the UmweltHG and the
greater effect of the environmental regulations in Germany.

Interviews with firms in the UK, Italy and Hungary similarly indicated that
firms’ costs of existing environmental liability policies represent a small
proportion of their turnover.

Other key conclusions from the interviews with the firms include:

* Firms’ awareness of the existing environmental liability policies varied
from very high in Germany and the UK to fairly good in Italy and Spain
to not at all in Hungary.

* No firms interviewed have made any quantitative and monetary
assessment of the potential costs of their existing environmental liabilities.
They were unsure to what extent compensation would be sought for their
environmental liabilities.

* Firms have not assessed the reduction of risk due to preventative
expenditure.

* Most firms across the countries considered that the environmental liability
system did not have a significant impact on their competitive position.

* Most prevention activities carried out by the firms are induced by existing
command and control policies and not environmental liability policies.

These results imply that at this stage current environmental liability systems
are, in general, not affecting firm behaviour or entailing significant costs.

However, there are few data or estimates available of the costs to industries
of the existing or proposed environmental liability system. This is partly
because the existing liability systems in Europe are less strict than Superfund

ERM EcoNomics Economics of LusiLmy: EC DGXI
57



and partly because it has proved difficult for industry to cost hypothetical
and imprecise proposals for fi-tux 2 environmental liability systems.

Moreover, it is also difficult to estimate firms’ costs due to the environmental
liability system as distinct from, and additional to, the costs they incur for
environmental regulations since the firm’s prevention measures are designed
both to comply with the environmental regulations as well as reducing the
firm’s environmental liabilities.

Costs of Possible Future Environmental Liability Policies

In the interviews, firms were asked how specific elements of alternative
future environmental liability systems might affect them.

~ In respect of the consequences for mdustrxes of possible future
environmental liability policies, the firm interviews found that most firms are
willing to pay for the environmental damage costs they cause, but not for
the damage caused by others. Moreover they argue strongly that the costs
of remedying environmental damage must be reasonable and based on cost-
effective treatment methods and a fitness for use criteria in setting the
restoration standards.

Firms, on the whole, had not evaluated consequences of future liability and
were unable to clearly distinguish effects of most elements.

Some firms might accept rights of action by NGOs, although some large
firms stated that this would result in increased litigation of large firms who
may not necessarily be the most polluting.

Some firms expressed considerable concern and cpposition over the
following elements of possible future environmental liability policies:

* Retroactive liability. Most firms are opposed to proposals for retroactive
liability, claiming it was unfair if firms had originally complied with
prevailing laws in the past. Retroactive liability provisions would have led
to the closure of one small leather tanning firm that caused a major
pollution incident.

* Joint and several liability. Some firms expressed concern over the likely
high litigation costs due to the deep pocket syndrome of claimants
focusing on larger firms with better financial resources.

o Strict Liability. Firms claimed this would increase their litigation costs and
were particularly opposed to strict liability without limits or defences.

* Ecological damage. On the whole widening the scope of environmental to
include ecological damage of the unowned environment was not viewed
as a significant problem for most firms. However, some suggested that it
would increase uncertainty about the level of a firm’s environmental
liability and the amount of provisions to make.

* Compensation funds. The cleaner firms (eg those with certification under
BS 7750) were opposed to a joint compensation fund since they are
unwilling to subsidise the costs of cleaning up environmental damage
caused by more polluting industries and their more polluting competitors
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within their own industry. Some firms believed in a fund’s necessity but
felt it should be funded by the state.

Conclusion

Existing liability systems in Europe have not significantly increased costs for
European industries. In relation to possible future environmental liability
systems, the firms interviewed suggested that they would be willing to pay
for the damage they cause but not for damage caused by others, and
provided that the costs of remedying the damage are reasonable and cost-
effective and that it allows them a degree of certainty as to who is or will be
liable for what sort of damage costs.

IMPLICATIONS FOR COMPETITIVENESS OF INDUSTRY
Introduction

This section assesses the impacts of differences between existing or likely
future environmental liability systems in European countries on the
competitiveness of European industries both with respect to trade within and
outside the EU. The analysis is based on the findings of simulations of a set
of scenarios of possible differences in the costs of environmental liability
systems for the chemicals industry that might arise if different European
countries adopted environmental liability systems of differing stringency (see
Section 3.3.2). In addition, Section 3.3.3 provides a qualitative analysis of the
relative costs of liability systems for some other industries which include the
wood products, electronics, pharmaceuticals, leather tanning, pulp and paper
and mining industries. This takes account of the degree of trade and
international competition in these industries’ markets.

Section 3.2.4 reported that the existing environmental liability systems in the
European countries studied have not entailed significant costs for the firms
and industries investigated and that, on their own, the environmental

liability systems had not significantly affected the firms’ competitiveness.

This limited impact of existing liability systems in EU countries on European
industries” competitiveness is due to the following factors:

* Any differences in the environmental liability systems must be expected to
persist for a long time (say about 10 years) to influence firms’ decisions on
the location of plants.

* In decisions on new plants, multinational companies tend to apply
common standards based on the latest environmental standards.

* Most firms interviewed indicated that environmental issues overall were
an important factor that firms take into account in their investment
decisions, but that differences between countries’ environmental liability
policies, taken on their own, had little effect on these decisions. One
multinational firm reported that greater confidence and certainty about
environmental liability policies in the UK contributed to their decisions to
locate all its manufacturing plants in the UK. However, this was
essentially due to greater confidence that the authorities in the UK would
implement the environmental liability policies more flexibly and
pragmatically than any differences in the stringency of the policies per se.

ERM Economcs Economics of Lusiry: EC DGXI
59



3.3.2

Without a common approach to environmental liability systems in Europe,

. there could be some divergences between the enviror mental liability systems

and their associated :0sts between different individual European countries.
Thus some EU countries have signed the Lugano Convention (eg
Netherlands, Luxembourg, Austria, Finland, Italy ) or have said they will
soon do so (eg Belgium, Sweden); while other European countries are not
willing to sign up to the Convention (Germany, UK, France).

Consequently this section focuses on the potential impacts on European
industies’ competitiveness of such possible differences between EU
countries’ future environmental liability systems.

Impacts of Future Environmental Liability Systems on the Competitiveness of
the Chemicals Industry

Methodology

A trade model for the basic chemicals industry (NACE codes 251 & 255) was
used to simulate the impacts of policy scenarios with differences between
countries’ environmental liability on the numbers of plants and market
shares for the main European and OECD groups of countries ®. This
trade model allows for the direct effect of the cost differences on demand
and market shares between the competing countries. In addition, it allows
for the long run effects of changes in the profitability of chemicals
production on decisions on plant locations between the different countries -
where long run is defined as about 10 - 15 years in line with a normal time
horizon for decisions on new plants. The model allows for trade linkages
between countries such as where one country’s industry provides basic
chemical inputs into the chemicals industry of another country.

The chemicals industry was selected for the model simulations since it could
be significantly affected by environmental liability systems, its products are
highly traded and it is subject to considerable international competitive
pressures from both within and outside the EU.

Scenarios of Possible Future Environmental Liability Systems

The trade model simulations examine the effects of a hypothetical set of
different levels of stringency (and costs) of environmental liability between
the following five groups of countries:

* Group I comprises US and Canada, which are assumed to be subject to the
strict environmental liability systems set out under CERCLA (Superfund)
in the US concerning contaminated sites. This approach to a strict liability
system is assumed to cover all environmental damage. The cost
assumptions used in the simulations are based on an analysis of the costs
of Superfund for the chemicals industry in the US.

™ This trade model of the chemicals industry was developed (in the early 90s) by Professor Tony Venables and Professor
Alistair Ulph (University of Southampton). It was based on published data on trade, production and input-output
relationships for the chemicals industry for all countries in the world for 1985 - the most recent date for which
consistent data were available at that time. Inevitably, the model has a number of limitations which are highlighted in
this report. Most notably, the changes that have occurred since 1985 are highlighted and an indication is given of how
they might alter the findings of the model simulations.
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* Group Il comprises Italy and EC North (BENELUX, Denmark) ®.
includes countries who have signed up to the Lugano Convenhon and is
designed to simulate the effects of some European countries adoy tirig this
convention while others do not. The costs of environmental Liability
systems for these group Il countries are assumed to be half of those for
the strict CERCLA based system analysed for Group I countries.

* Group Il comprises Germany, France, UK and Ireland, Japan, Australia
and New Zealand. These countries are adopting their own national
environmental liability policies at an assumed moderate level of costs.
The costs of vnvironmental liability systems for these group IIl countries
are assumed to be half of those for Group II countries.

» Group IV comprises EC South (Spain, Portugal and Greece). These
countries have fairly limited environmental liability systems that are less
stringent than those currently implemented by Group Il countries. The
costs of environmental liability systems for these group IV countries are
assumed to be half of those for Group IIl countries.

* Group V comprises the rest of the world. These countries are assumed to
have no environmental liability policies and incur no additional costs over
their baseline positions.

Table 3.3a presents the main assumptions ® for the costs of environmental
liability systems for the chemicals industry in the above groups of countries.
They are based on the costs of Superfund for the chemicals industry in the
US. The cost estimates are derived for the other countries on the basis of the
assumptions for the country groupings given above. Discussions with the
chemicals industry suggested that the cost assumptions depicted in these
scenarios provide a reasonable basis for analysis in this study.

) The above country grouping is based on the existing groupings already specified in the trade model with the groups
combined to take account of whether they have signed up to the Lugano Convention. However, the existing trade
model’s data do not provide separate analysis for Denmark so this country has had to be included in the EC North
group of countries even though it appears that Denmark might in fact be in Group Ill. The existing trade model’s data
also do not provide separate analysis for Sweden, Finland and Austria which are included in the rest of the world block

@ Table 3.3a and Table 3.3b presents the findings for the main simulations H and L. Scenario H is based on an estimate
that the costs of strict environmental liability systems for the chemical industry in Group | countries (eg USA) amount to
24% of the tumover of this industry in the Group | countries. The cost estimates for the countries in Groups Il - V are
reduced using the factors described earlier. In scenario L, the costs of strict environmental liability systems for the
chemical industry in Group | countries (eg USA) are slightly lower - at 2% of the turnover of this industry in the Group
I countries. In addition, 7 other simulations were carried out. The points from these other simulations are highlighted

in the text
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Table 3.3a

Table 3.3b

Cost Assumptions (as % of value added) for Chemicals Industry in Model
Simulations

Group Country Simulation Case
H L
I US & Canada 24 2
EC North 12 1
I Italy 12 . 1
I Germany 0.6 0.5
)| France 0.6 0.5
m UK & Ireland 0.6 05
v EC South 03 0.25
m Japan 0.6 0.5
m Australia & New Zealand 0.6 0.5
A% Rest of the World 0 | 0

% Change in Market Shares for Chemicals Industry in Model Simulations

Country Simulation Case

H L
US & Canada -9.0 -5.0
EC North ‘ 0 o -5.0
Ttaly 0 0
Germany +36 +2.0
France 7.0 4.0
UK & Ireland 0 0
EC South +4.0 +20
Japan +26 ' +29
Australia & New Zealand +3.0 . +04
Rest of the World V ¢ c

Footnote 1: ¢ = constant market shares assumed in analysis for the rest of the
world.

Findings of the Model Simulations of the Impacts on the Chemicals Industry

Table 3.3b presents the findings of the simulations detailed in Table 3.3a. .
Case L shows that cost differences of up to 2% between countries lead in the
long run to a (relative) fall of 5% in the market share of the highest cost
countries (US and EC North) - this represents a reduction in share of world
trade for the US and Canada from 2% of the world trade to about 1.9% or an
absolute fall in 0.1% percentage points. Case L leads to a 2% rise in market
share for the European countries with the lowest costs (EC South) - a rise in
their share of world trade from 2% to 2.04% or an absolute increase of 0.04%
- as indicated in Table 3.3b. This shows that, in an industry like chemicals,
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which is very competitive and where the products of the industries in the
various countries are close substitutes for each other, relatively small
differences in cs s can have quite significant effects on percentage changes
in market share.

Comparing the findings for case L with those for H shows that a change in
the costs of the environmental liability has a more than proportionate effect
on their impacts on market shares. This is due to the scale economies in the
chemicals industry.

The changes in market shares, shown in Table 3.3.3b, are small compared
with recent changes in the market shares experienced by the European
chemicals industry. Thus the market shares of the chemicals industry in the
UK and US declined by about 20% and 4%, respectively, between 1979 - 1994.
The market share of Western Europe (excluding UK) declined by about 12%
over tl'us period.

However, the changes in market shares arising from the costs of
environmental liability systems in these simulations are much greater than in
other studies of the impacts of environmental costs on competitiveness.
These have generally found little direct evidence that the stringency of
environmental regulations has had significant effects on plant location and
choice and on industries’ international competitiveness .

Limitations of the Simulations ‘

Table 3.3.3b presents the long run impacts of the cost differences on the
assumption that these cost differences would have to be perceived to be
likely to persist for a sufficiently long time (ie more than 10 - 15 years) to
influence plant location decisions. If this assumption does not hold, then
the model simulations may exaggerate the impacts likely to arise in practice.

Discussions with chemical industry economists suggested that the model
simulations overstate the likely impacts on plant location decisions. This
suggests that there are trade barriers and other factors affecting relocations
of plants, such as links with other industries, availability of industrial,
financial and social infrastructures and inertia, which are not costed and
reflected in the model so that the model simulations may exaggerate the
impacts on the relocation of plants and market shares.

The model does not allow for the effects of increasing competition from the
rest of the world, about which the chemicals industry is most concerned
although the market share of the rest of the world has currently only
increased by 0.4% between 1979 - 1994 and imports to the EU from the rest
of the world have not increased significantly recently.

The model simulations had to be calibrated on 1985 data, which does not
allow for the recent freer movement of goods and capital with the EU,
especially since the Single Market. This effect may have led the model to
underestimate the impacts on competitiveness of differences in costs.

) For a review of these studies see Jaffe A B, Peterson, S R, Stavins R N, (1995) Environmental Regulations and the
Compelitiveness of US Manufacturing: What does the evidence tell us? Journal of Economic Literature, Vol 33, March
199 pp 132 - 163.
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It is evident that the model simulations have a number of limitations - most
notably the model simulates the long run effects of cost differences which
are assumed to be perceived to persist over a long time perio.d (of say 10 -15
years) and the model does not reflect barriers to trade and other factors
affecting firms’ decisions on the relocation of plants.

In view of these limitations, the findings should best be seen as useful
indications of the likely direction of the changes rather than accurate
predictions of quantitative effects. Attention should not be focused on the
numerical findings, but rather on the following insights - that in a.: industry
which is very competitive, with products which are close substitutes for each
other, then relatively small differences in costs can lead to a more than
proportional loss of market share.

Impacts on Competitiveness of Other Industries
Methodology

This section presents a qualitative analysis of the impacts of possible
differences in environmental liability systems’ costs on the competitiveness of
other industries. It covers the following industries:

semi-finished wood products;
electronics;
pharmaceuticals;
leather tanning;
pulp, paper and board;
ining. A

The analysis is based on:

* Data presented in Probst et al (1995) @ on the costs of Superfund for
the mining, lumber and electronics industries in comparison with
Superfund’s costs for the chemicals industry (see Table 3.2¢).

* Assumptions as to whether the costs of environmental liability systems for
the leather tanning, pulp, paper and board industries are likely to be
greater, less than or similar to the costs for the chemicals industry. These
assumptions were based on discussions with environmental insurance
experts.

* Analysis of the degree of trade and international competition in the
markets for these industries to indicate the possible impacts of any
differences in the costs of environmental liability systems on the
competitiveness of these industries in Europe.

Wood Processing and Semi-Finished Wood Products Industry
The costs of the environmental liability provisions concerning contaminated

sites in Superfund in the USA are estimated to be higher for the lumber and
wood products industries than the chemicals (when represented as a % of

) Probst et al (1995) Footing the Bill for the Superfund Clean up: Who pays and how? The Brookings institution and
Resources for the Future.
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value added) . However, the impacts of these costs on the
competitiveness of European products industry are likely to be lower than is
the case for chemicals since the scope for speciali.ed products reduces the
competitiveness and elasticity of demand for this industry. In addition, the
main sources of imports of wood products to the EU (EFTA and US) are
likely to face environmental liability systems that are as strict or stricter than
is likely to be the case for Europe. However, European producers are likely
to face increasing competition from South East Asian countries where
environmental liability systems are expected to be less strict.

Electronics

The electronics industry has many similar characteristics to the chemicals
industry. Thus trade in electronics products is high and very competitive.
There is a high degree of substitution between products of the industry in
different countries and the price elasticity of demand is high. In addition,
the electronics industry is currently undertaking a high level of investment
in new plants. Hence any differences in costs of environmental liability
systems for European countries might significantly affect their
competitiveness and trade.

However, the costs of the environmental liability provisions concerning
contaminated sites in Superfund in the USA are estimated to be low for the
electronics industry - representing only 0.1% of value added. This reflects
the relatively clean and mature nature of this industry. Consequently
environmental liability systems are unlikely to have any significant impacts
on the competitiveness of the European electronics industry.

Pharmaceuticals

The costs of environmental liability systems for the pharmaceuticals industry
are assumed to be similar to or lower than those for the chemicals industry. .
However, the impacts on the competitiveness of the European
pharmaceuticals industry is likely to be lower because international
competition and elasticity of demand in this market is lower due to the
following reasons:

* the high R&D intensity in this industry acts as a barrier to entry to new
firms; .

* the high R&D levels required to compete in this industry means that most
of the competition in this high tech market comes from developed
countries (eg USA, Japan) who are likely to face strict environmental
liability systems;

* product differentiation;

* the influence of the Governments in the domestic markets in European
countries. ’

) The wood processing and semi-finished wood products industry (NACE classifications 461 and 462) is taken here as
being the closest industry category lo the ‘lumber and wood products’ industry for which Probst provide estimates of the
costs of Superfund. Probst’ data excludes fumiture.
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Leather Tanning

The costs of environmental liability systems might be higher (as a % of value
added) for the leather tanning industry than the basic chemicals industry
because the leather tanning industry has been less subject to environmental
regulations than the chemicals industry in the past and has not established
as extensive environmental risk assessment and management programmes as
the chemicals industry. However, these costs are unlikely to affect
significantly the competitiveness and market shares of this industry since
trade in leather tanning products is lower and the level of international
competition (and elasticity of demand) is lower for the leather tanning
market. The economies of scale are less marked in the leather tanning
industry and there are greater links between leather tanning and final users
of leather, especially for the increasing high quality products.

Pulp, Paper and Board

The costs of environmental liability systems for the pulp, paper and board
industries might be of a roughly similar level to those for the basic chemicals
industry (when presented as a % of value added). However, the impacts of
these costs on the competitiveness of the European pulp, paper and board
industry is likely to be lower than that shown above for chemicals since the
major competitors to European producers (US and Canada, Sweden and
Finland) are likely to face environmental liability systems that are as strict or

. stricter than those likely for European countries.

Mining

The costs of the environmental liability provisions concerning contaminated
sites in Superfund in the USA are estimated to be higher for the mining
industry than the chemicals industry (when represented as a % of value
added). However, in the case of coal mining, these costs are relatively low
compared to the existing difference between production costs for EU
countries compared with imports so that, in practice, they are unlikely to
affect significantly the competitiveness and market shares for this industry
which are driven by other more important factors.

Conclusions

Existing liability systems in European countries are unlikely to have
significant impacts on the competitiveness of European industries.

In the absence of a common approach to environmental liability systems
across Europe, there might in the future be further divergence between the
environmental liability systems and their associated costs for different EU
Member States. In industries such as chemicals, which are very competitive
and where the products of the industries in the various countries are close
substitutes for each other, then relatively small differences in costs could lead
to a more than proportional loss of market share. However, the differences
in costs due to environmental liability systems would have to be perceived to
persist for a sufficiently long time (ie more than 10 - 15 years) to influence
plant location decisions.

The impacts of environmental liability systems on competitiveness are likely
to be lower for other industries compared with chemicals either because they
are less subject to strong international competition (eg pharmaceuticals) or
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because the main competing countries are likely to be subject to strict
environmental Lability systems (eg pulp and paper and Jumber and wood
produces although the latter industry may face increasing competition from
South East Asia) or because the costs of environmental liability systems are
low compared to value added (eg electronics).

However, the above analysis and conclusions assumes that the costs of the
environmental Liability system for a major polluting industry, such as
chemicals, amount to a maximum of 2.4% of value added in the strictest
environmental liability system. If certain European countries implement
more extensive and stricter environmental liability systems to internalise all
environmental damage costs, then the resulting cost differences between
countries would be higher and the impacts on the competitiveness of
European industries might be larger.

IMPLICATIONS FOR THE INSURANCE SECTOR
Introduction

The insurance sector is extremely important in developing a successful
environmental liability system. It has three main potential roles. It
guarantees financial cover for environmental damage costs. It spreads the
risk of compensation payments through pooling so that individual industrial
companies will not face excessive financial burdens from a liability claim.
Furthermore, through offering a specialised service related to the
environmental management of the policyholder, insurance companies could
provide incentives to policyholders to adopt pollution prevention measures to
reduce future damage.

The aims of this section are to assess:

* the implications for the insurance industry of an environmental Lability
system;

* the problems encountered in issuing such insurance cover and how
insurers might react to an environmental liability system;

* the role that the insurance industry could play in instituting an effective
environmental liability system.

Environmental Liability Policies and Contract Components

This section defines the main types of insurance policies concerning
environmental liabilities and the mains terms of these policies that are used
in the subsequent discussion of the implications of environmental liability
systems for the insurance market.

There are two types of insurance policy which include provisions for
covering environmental liability. They are General Liability (GL) and
Environmental Impairment Liability (EIL). GL is a liability insurance policy
which covers employers liability, public liability and product liability as a
'package’. An EIL policy is an individual environmental insurance policy
which is written and adopted specifically in relation to potential
environmental problems as opposed to general cover provided under GL
policies which, in some cases, can also include environmental liabilities.

ERM Economacs Economics of Lsiunry: EC DG XI
67



343

Within these policies insurers have options regarding the exact specification
of the insurance policies they offer.

Triggers -

Triggers are contract components which specify when an incident gives rise
to a claim. The type of trigger determines the length of time under which
insurers are liable to meet claims. The two most commonly used types of
triggers are termed occurrence and claims made. An occurrence trigger specifies
that a claim can be made at any time for an incident as long as the incident
occurred under a policy. A claims made trigger specifies that a claim must be
made during the time a policy is held by the insured. In general there has
been a distinct move away from occurrence based to claims made triggers since
occurrence based policies can expose insurers to a long-tail of claims relating
to incidents arising in a period covered by past policies but which become
evident and are the subject of claims later due to the lag times in the
manifestation of pollution problems. These claims were unpredictable and
insurers are trying to reduce these uncertainties by moving to claims made
triggers. Claims made, in limiting the time period for making a claim, allows
insurers to estimate better the frequency of claims’ incidents as all claims
have to come from a known number of existing policy holders. However,
claims made policies sometimes considered unlawful by the courts in some
countries (eg France). '

Scope of cover

Scope is usually restricted to third party, with the cause of the damage
coming from specifically insured sites. This is based on general civil liability
practices. Cause of damage is also defined and limited. Causes of damage
are divided into sudden and accidental or gradual. Another distinction is
whether the incident was unexpected or part of the course of normal
operations. .

Financial limits

Insurers usually put financial limits on the sums covered either as a limit for
an individual claim or for the total financial sums that can be claimed under
the policy. Limits will vary depending on the type of policy formulated and
premium paid and the extent of risk. Insurers will put lower limits on firms
with high risk.

Current Relationship Between General and Environmental Liability Policy.

The GL and EIL policies presently overlap and the margins of difference
between them vary between countries. Table 3.4a compares the two policies
and presents the areas of difference between them. Most insurers in the UK
and Germany will insist that a firm has its GL policy and its EIL policy with
the same insurer, to avoid double-counting and disputes as to who is
responsible for the environmental liabilities and to lower transaction costs of
issuing the policy. So when considering the insurance industry policies and
contracts both general and environmental policies should be considered,
especially as in most countries the latter is still extremely limited in demand.

The overall trend in light of stricter environmental policies is to reduce GL
obligations and move coverage of environmental liabilities into EILs. In most
countries, insurance companies” GLs cover only sudden and accidental
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pollution. Therefore, if a manufacturer wants gradual pollution covered it
needs to take out an EIL policy for named and audited sites. Insurers are
now seeking to go one step further tha. offering additional environmental
coverage in ElLs by isolating and excluding pollution insurance from their
general policies.

In attempting to reduce the potential environmental compensation
obligations from GL policies many insurers may seek to deny coverage under
previously issued GL policies. To be able to successfully make a claim the
insured will have to prove that the loss/liability arose during the period of
the policy and that the contract wording covered the specific type of event.
Insurers will look very closely at the policy terms, conditions and exclusions
and will deny coverage if the insured: failed to take all reasonable
precautions; dehberately caused the Polluhon, failed to disclose material facts
and; are late in notifying the claim. ) .

Markets across Europe are now at different stages of offering cover for
environmental damage. The Comite Europeen Des Assurances (CEA)
identifies four existing situations in EU countries.

* total pollution exclusion from general liability with an optional sdrcharge
for sudden and accidental damage;

* old general liability policies which did not make a distinction berween
sudden & accidental pollution and gradual pollution;

« general liability insurance covering sudden and accidental pollution but
not gradual pollution damage;

* in addition to the above, environmental impairment liability policies are
offered which pertain specifically to environmental risk and include
gradual pollution damage (which is often offered through an insurance
pool operated by a collective group of insurers in some countries).

The demand for EIL policies to date in most European countries has been
limited. EIL premium income is very small in relation to the GL market. EIL
premium income accounts for less than 1% of GL premium income in the
UK, Italy and Spam, less than 2% in the Netherlands and about 4% of GL
premium income in Germany.

The main trends identified across the countries are that:

* Under both GL and EIL policies insurers usually limit their liability to
third party .

* Cover for ecological to the unowned environment is not available.

* A transition has occurred from ‘occurrence’ to ‘claims made’ policies. This
is to resolve the long tail liability problem.

* Gradual pollution may now be covered in an EIL policy.

® Brian Street, An Insurer’s View of the 1995 Environment Act, Fifth Environmental Insurance Conference, List of
Lloyds Press,
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Table 3.4a Comparison of Major Characteristics of ‘Liability Policies in the European

Countries Investigated
General Environmental Key Differences of EIL
Liability (GL) Impairment Liability
EL)
Types of suddenand  as GL but also wider scope but specifically for
covered unintended;  gradual pollution and pollution and contamination. Air
damage to all discharges, pollution damage will be difficult
property, including unforeseen to prove. Past damage excluded
bodily injury  from permitted (therefore requires audit)
and the discharges
natural
environment
Claims basis occurrence,  claims made no retroactivity; avoids long tail of
during period claims since, if policy lapses, claim
of insurance cannot be brought after a short
expiry period (30 days after the
policy has expired in one case).
This is a crucial change to make
EIL more robust
Whose damage  third third party provides specific cover previously
can be covered  party @ available in GL
Extent of cover, only cover firms with no retrospectivity, applies to
exclusions, good environmental named and audited sites
limitation management
How risks are no assessment audit; desk study for expertise in risk asSessment is
assessed small risks, site visit  required
: for large risks
Transaction costs 10-30% of 25-40% of premium  higher cost due to risk assessment
as % of premium premium of named sites
3.44 Evolution of Environmental Insurance Cover

Insurance policy systems evolve based on past policy and claims experience
and changing external forces. The external forces are legal, jurisdictional and
public consciousness. Claims experience and external developments have
made insurers reassess their initial service for covering environmental
damage and rearrange the scope and price of such policies.

Insurance companies are respondmg to two distinct concerns. One is the
increased vulnerability of insurance companies from old policy exposure for
historic pollution. The other is how insurance policies need to change to
cope with stricter environmental liability.

Historic Pollution Problems

The insurance industry in Europe for a long time did not explicitly consider
environmental liability. Insurance companies, under general liability
provisions, may be potentially liable for a series of claims for old pollution
problems. General Liability, due to its non-specific nature, made no special
provisions or restrictions for irresponsible actions by firms regarding their

M However, first party damage is covered under GL policies in Germany.
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ensuing pollution damage. Wording was not careful enough to restrict the
scope of responsibility of the insurers. Original cover was based on
‘occurrence’ based triggers with no time limit, exposing insurers to a long-tail
of daims. Due to the ‘occurrence’ claims trigger insurers may become liable
for past pollution of the insured. Therefore where retroactive liability is
established insurers now fear that they will face an onslaught of lawsuits
and possible compensation payments directed at the insured companies for
past contamination which the insurers unwittingly covered at no extra
premium. This historical experience has led insurers to be cautious about
providing cover on environmental liabilities.

Future Pollution Cover

Increasing awareness of environmental liabilities, accompanied by the
development of stricter environmental legislations are part of the set of
influential factors now altering insurers’ coverage of environmental damage.
This situation has led to some insurance companies developing specific
environmental insurance provisions.

Insurers now manage the process of offering environmental damage cover
more carefully with greater risk assessment and focusing on clearly specified
environmental risks where they can estimate the level of their potential
liabilities and set premia accordingly. Insurers offer this cover in
Environmental Impairment Liability (EIL) policies. EIL policies require
individual environmental risk assessments and modify the elements of the
policies, such as triggers, to restrict liability for insurers in the future. They
are not yet well established and still do not have a wide market base or
standardized premia levels. The number of EIL policies so far in place is low
at present.  Discussions with the insurance industry indicated that insurers
are, in general terms, unable to quantify the scope of the cover or the
change in the size of premia under stricter liability regimes.

Site audits are increasingly required before insurance is giveﬁ to polluting
industries. These increased transaction costs are proportionally higher for
small firms and might affect SMEs’ capacity to purchase insurance.

Insurance Pools

In countries where the insurance industry is dominated by small insurance
firms lacking resources to build new markets by themselves, insurers have
come together and formed insurance pools specifically for environmental
liability. Through acting together the companies can share financial
resources, environmental expertise and reduce risk. Insurance contracts are
developed by the companies under the supervision of the pool, which
provides technical assistance, a reference contact and provides advice on
special conditions to impose and assessment of the risks and costs related to
specific sites. The pool covers nearly all environmental insurance contracts
though a few are still carried out by individual companies and are reinsured
outside the pool.
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Table 3.4b

3.4.6

The Size and Maturity of the Insurance Industry

Table 3.4b sl.ows a clear difference in the size of insurance markets with
Germany and UK being significantly larger and more developed than the
others. Spain and the Netherlands have a particularly large number of
insurance companies, considering the size of their markets. This indicates
that insurance companies in Spain and the Netherlands have, on average,
smaller financial resources and thus will be more wary of taking financial
risks. Therefore insurance pools for environmental insurance are being
developed in these two countries and also Italy, where the insurance
industry is smaller and less developed than in Germany and the UK.

Size of Insurance Markets in Countries Investigated

Country Number of Insurance Total General Liability
Companies Premium Income (M ECU)

Germany 800 550

UK 830 2,070

Italy 270 1,105

Spain 410 . ) 850

Netherlands 490 540

Source: FEEM

Economic Issues for Insurers

This section provides a framework to understand the situation currently
faced by the insurance companies with the new environmental liability
insurance market.

The insurer provides a commercial service to private enterprises by pooling

their individual risks. These risks would otherwise cause excessive financial
hardship in the event of a pollution incident, if the costs of the incident had
been borne by an individual firm. The provision of this service depends or:

* risk spreading;
* risk assessment.

Risk Spreading

Sufficient amounts of policy holders taking up the cover are needed to
spread risks. This needs the ability to find a sufficiently large number of
candidate firms. The time, cost and uncertainty of gaining a sufficiently
large pool of policyholders makes insurers cautious about venturing into
new markets. This holds particularly true for environmental liability
insurance markets which in many countries is a very new market about
which the insurers have little experience and expertise. -

Risk Assessment
Premium rates need to be high enough to build up financial resources to

cover potential compensation payment. It is crucial to set appropriate
premia for the insurance policies to be sustainable. Insurers need to be able
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to predict compensation payments (amount and frequency) to calculate the
appropriate premium level. This requires case experience and clear valuation
criteria. Without these, future premium rates cannot be reliably calculated.
Risk assessment requires questionnaires and site audits. Risk assessments
are key tools for insurers to filter out ‘bad’ risks and determine suitable
premia levels for those companies with sound enough environmental
management to be covered.

Expertise is required when a policy is to be taken out and when a claim is
made: to assess and value (environmental) risk and remediation possibilities;
for verification of ; and to establish causation and responsibility to determine
the levels of compensation. There are organisational costs associated with
building up such expertise and carrying out site investigations for risk
assessment. The costs of this expertise will significantly add to transaction
costs. However, these transaction costs could be expected to decrease over .
time as expertise builds up. The need for technical expertise in this area is
very important for environmental liability insurance as environmental
damage is not a traditional area of insurers’ expertise.

Summary

The main problems faced by insurers in developing environmental liability
insurance are:

* risk assessment;

* need for technical expertise;

* uncertainty of future claims;

defining and selecting triggers;

uncertainty concerning future cumulative risk;

potentially high litigation costs in apportioning responsxbxhty,

high costs leading to high premia and tight margins which lmpede market
growth.

Potential EIL Market

There has so far been limited uptake of new policies designed to insure
future pollution. This is reflected in the limited growth of the EIL market,

- although Germany is an exception where almost all policyholders of general
‘liability also have an EIL policy. Germany, UK, Italy, Spain and the

Netherlands all have EIL markets which are substantially smaller than their
GL markets; EIL premium income in all countries is less than 5% of their GL
income.

One of the reasons that insurers have been slow to expand their exposure in
this market is that they are reluctant to cover unknown risks. Insurance
companies are also greatly influenced by the uncertainties still remaining in
potential losses to be covered. Uncertainty makes insurers’ plans for
covering environmental damage more conservative. There is still a large
degree of uncertainty regarding the cost of covering environmental damage.
The uncertainty arises from:

* lack of a claims history;

* legislative changes,

* difficulties in predicting likely future public concern;
* level of restoration demanded;
¢ number of cases taken to court;
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* lack of technical expertise to underwrite risks;
* problems of valuing environmental damage.

However, even when insurance companies offer environmental Liability
cover under EIL policies, there is little demand for such EIL policies on the
part of firms. This is partly because some firms do not recognise the
magnitude of their environmental liabilities that require cover and because
‘cover is not compulsory under existing laws. Moreover, the premia for the
EIL policies being offered are high and much higher than the premium rates
for GL policies so that firms often prefer to stay under GL cover.

Transaction costs also influence the potential policyholder’s decision whether
or not it is economic to take out specific environmental cover when a choice
is available. This includes the transaction costs incurred by the insurer,
which are included in the premia, and the transaction costs paid by the firms
on, for example, the assessment of environmental liabilities. The transaction
costs as a percentage of premium will vary in proportion to the size of the
plant or company being insured. Smaller firms with lower premium needs
will still have to carry out audits and thus have higher relative transaction
costs. In general, administration costs for GL range from 10 to 30% of
premium. In comparison, administration costs for EIL range from 25-40% of

premium.

The perspective of the industry is that good business opportunities do not
exist in this market and will not for at least the short to medium term yet.
Therefore a rapid expansion of the market cannot be expected in the short
term. The EIL insurance market will need considerable time to evolve and

mature.
Insurance Industry Views on Alternative Liability Systems

At the moment in the UK, Germany and Spain, EIL insurance is not seen to
be very attractive due to the difficulty in attaining profitability and existing
scientific and other uncertainties concerning environmental liabilities.
Insurers would be cautious about offering policies under stricter regimes. If
increased insurance coverage is desired for polluting firms then any decisions
taken on what will be included in a future stricter environmental liability
system must take into account the views and financial interests of the -

insurance industry.
The main elements considered are:

* retroactive liability;

* joint and several liability;

* compulsory insurance;

* covering ecological damage.

Retroactive Liability

Insurers are very concerned about the imposition of retroactive liability. Old
policies might leave insurers responsible for compensating past damage,
which they had previously not considered and allowed for in setting past
premia so that insurers have not built up reserves to cover these damage
costs. Therefore, if retroactive liability is imposed and old policyholders are
held liable for past the insurers will be left paying the bill unless they find
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supportable defences. The potential liabilities for insurers regarding CERCLA
in the US are large compared with their reserves.

If insurance companies are made to pay for exposed historic liability they
may experience a significant drain on resources, such as in the US. Their
ability to pay claims may decrease which would adversely affect them
through a drop in credit rating.

To protect against retroactive liability they now will not cover historic
damage in new policies. This will not help them with old policies but will
limit their responsibility for pollution occurring from now but which is not
found for years to come. However, in order to prove what pollution has
occurred before and after the initiation of a policy contract a detailed site
audit needs to be carried out.

Joint and Several Liability

Joint and several liability means that a polluter may be liable for more than
the damage the polluter caused. This difference in the value of damage
caused and the amount for which an individual firm would be liable would
differ case by case depending on the situation of the other responsible
parties and the extent to which the firm can recoup the costs of the
environmental liabilities from other responsible parties.. Therefore it will not
be possible for the insurance company to estimate the actual amount a
company may be liable on the basis of a site audit and risk assessment of
this company’s environmental liabilities.

Insurers would find it very difficult to price a policy under a liability regime
in which financial liability could not be clearly related to the pollution risk of
an individual firm or plant for which they are providing cover (and for
which they receive premia). The uncertainty would mean that insurers
would therefore have to increase the premia set.

Compulsory Insurance

Compulsory insurance might increase the number of firms requiring
environmental insurance policies, which would give greater experience with
such policies and thereby lead to the development of an extensive EIL
market. However, compulsory insurance provisions would raise many
practical problems, which are exacerbated by the existing difficulties that
constrain the development of EIL policies.

Compulsory insurance is asymmetric. Firms can be required to have
insurance but individual insurers cannot be forced to provide cover. Given
the various types of damage and the many types of cover and the wide
range of premia and conditions for policies that insurers may offer
concerning such damage, it will be very difficult to specify in the regulations
how the compulsory insurance provisions would apply to all these diverse
cases. Moreover, given the potential rise in total damage costs to be covered,
insurers would need many years until claims experience and risk assessment
were developed to be able to calculate appropriate premia levels and to cover
all firms for the various types of environmental damage. Cover might
therefore be very restrictive. Furthermore, firms not being able to obtain
insurance would be legally forced out of business.
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The experience of compulsory insurance in Germany exemplifies these
specific difficulties. The arrangements, initiated in 1991/2, to deal with
compulsory insurance are stil not complete. It is estimated that it will take
several more years before compulsory insurance comes into force.  This delay
is because of the as yet unresolved problems concerning how to set legal
requirements to prevent insurers offering insufficient financial limits and
narrow scopes of damage for high risk firms.

Covering Ecological Damage

Insurers do not usually cover ecological damage due to the uncertainties
concerning the valuation of environmental damage where there is no specific
injured party whose property rights have been damaged and who can seek
compensation and pursue a claim. If the public bodies pursue the claims for
ecological damage, then the insurers may argue that such ecological damage
has not been suffered by a readily identifiable third party and therefore are
not covered under some insurance policies. The possibility of claims from
NGOs might make it difficult for insurers to set appropriate premia rates
because ecological damage is not covered under most existing legal systems
in Europe so that insurers in Europe do not have much experience regarding
claims from action groups for ecological damage on which to set premia.
Insurers consider that rights of action for NGOs might increase litigation for
insurers which would be passed on to industry through higher premia.

Thus ecological damage raises significant problems concerning the valuation
of the damage and determining what should be done with the compensation
payments (since there are no identifiable victims that could receive the
compensztion). Instead of covering compensation for such unquantifiable
damage, it might be more feasible to cover restoration of ecological damage
in cases where the ecological losses can be readily identified and quantified
(eg level of fish kill) and estimates can be readily agreed for cost-effective
and reasonable measures to restore the damaged ecological asset. . An
example of this is Section 161 of the Water Resources Act in the UK.

Potential Role of the Insurance Sector

Insurers take the initiative and control the direction and scope of the new
policies they offer. They have the option to offer cover of a restrictive nature
and thus leave companies without insurance and vulnerable to liability
actions, to be self-financed. ‘

A tension exists between the insurers’ reluctance to insure environmental
risk and the need for financial resources to support environmental liability.
Insurers will need to be encouraged to increase their cover under EIL policies
in parallel with the development of future environmental liability systems.

Compensation of

Many companies (particularly SMEs) have restricted financial resources to
cope with liability and thus need insurance. Areas which lack insurance are
not necessarily financially covered because firms can become insolvent and
leave contaminated sites as orphan sites.

Once a firm is insured, compensation is guaranteed for any environmental
caused by the firm which fall under an insurers’ responsibility. This reduces
the chances of victims going uncompensated.
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At present, little data are available on the level of environmental damage
currently covered by insurance policies. Nevertheless, estimates from
insurance brokers of payments made by insurers for environmental in
Germany suggest that environmental insurance policies in Germany
currently cover less than 1% of total environmental damage costs.

The insurance sector has a financial system which pools resources from
potential polluters which can be used if pollution eventually occurs. This
reduces the need for individual firms to save sufficient resources in case of
pollution incidents and thus have to divert resources from other areas of
investment. However, a disadvantage of involving insurers is that they
become another player which can become involved in litigation in
determining responsibility for compensation payments.

Prémoting Prevention

Environmental insurance premia can provide signals to the market on costs
of environmental damage. At present risk assessments for environmental
insurance policies cannot be sufficiently detailed to indicate accurately the
potential damage costs. Due to this problem, and lack of systematic methods
of assessing risk, there are no systematic discounts offered in premia levels
for policyholders that manage to lower their environmental risks. Where
offered, discounts are limited to no more than 10% of premia for well
managed firms. Therefore, policyholders do not have a cost-effective
incentive to adopt pollution prevention measures to obtain lower premia.
The self-insurance components of insurance contracts offer more incentive
for firms to reduce environmental risk.

Compulsory Insurance

Compulsory insurance would prove problematic for potential industrial
policyholders. Insurance companies would have the right to turn down high
risk companies which would then éeither have to close or incur high costs to
achieve a satisfactory pollution prevention standards to be considered for
insurance cover.

Insurers would try to limit cover for high risk firms through narrowing
scope of insurance offered (eg by imposing financial limits on the level of
claims that can be made). To ensure adequate cover was being offered to all
firms the governing body would have to intervene with guidelines. In
Germany, where compulsory insurance was introduced on a limited scale, it
is proving difficult to reach agreement over these guidelines.

Conclusion

Insurance companies could play a potentially very important part in the
application of an environmental liability system since they can spread the
costs of environmental risks over a large number of firms. This risk
spreading role is particularly important for small firms, for whom the costs of
an environmental incident could be very high if it were to arise. - Therefore
it will be important to take account of the views and interests of the
insurance sector to ensure the sustainable development of a wider

- environmental liability system.

Insurance companies are concerned about their exposure to past pollution
problems which they have inadvertently covered under General Liability
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insurance policies. Insurance companies are therefore trying to limit their
liability for environmental and develop more focused Environmental
Impairment Liability (EIL) pclicies. However, the demand for EIL policies is
currently limited. Considerable time is required for EIL markets to mature.
Insurance companies need greater experience with handling environmental
liabilities in order to be able to assess the risks better and set premia
accordingly. Consequently, this suggests that any development of
environmental liability policies and systems needs to be gradual and
incremental rather than radical so as to expand gradually the insurers’
experience and expertise ¢zncerning environmental liabilities.

IMPLICATIONS FOR BANKS
Introduction

This section examines the implications of environmental liability systems for
the banks to show how environmental liability might affect the level and
cost of lending to firms, especially SMEs, and to indicate how the banks
might respond to possible alternative environmental liability systems,
including in particular proposals for compulsory financial security measures.

Potential Implications of Environmental Liability Systems on Banks

Banks have the following concerns about the potential implications of
environmental liability systems, especially concerning contaminated sites, for
their lending operations:

* Contamination problems may reduce the value of the collateral assets that
the bank has taken as security for their loan.

* The banks are concerned that they might be held liable for environmental
liabilities of a firm to which they lent money on the grounds that either
they knowingly permitted the polluting activities in that they advised the
firm on its environmental risk management and provided a loan to the
firm or because the bank takes over and exercises a charge over the firm's
property assets.

* The high transaction costs of the diligence procedures that the banks
would have to carry out for their lending operations so as to reduce these
potential liabilities.

* The extra effects on SMEs of the environmental liability provisions and
the costs of the due diligence procedures.

* The practical difficulties of compulsory financial security measures and
their particular implications for SMEs.

Environmental contamination of a property could reduce its value or render
it unsaleable so that, where the loan was secured against the value of the
property, the bank cannot recover its loan if the firm becomes bankrupt. In
the UK, there is a further problem that, if a borrower is bankrupt, the bank
may not be able to investigate the potential environmental liability, in order
to ensure that the liability was less than the value of the property, without
first taking possession of the site. This action might render the bank liable
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for the environmental which could exceed the bank’s collateral value of the
property.

Consequently, in the UK, the banks will respond cautiously and write off
the debt rather than risk taking on the environmental liabilities. This could
increase the bank’s bad debts.

Implications for SMEs

Nearly all loans for small firms (with turnover of less than about 1m ECU)
are secured on the firms’ assets - usually the property. The loan often
amounts to around two thirds of the value of the secured asset, but the
value of the asset could be reduced by potential environmental liabilities.
Consequently the environmental liability provisions could have greater
impact on small firms since they could reduce small firms’ capability to
borrow.

Loans for medium sized firms are normally secured on either the firm’s
property or debenture assets. Loans for large firms are often unsecured.
Hence environmental liabilities will have less impact on borrowing by large
firms.

3.5.3 Banks’ Response to Existing Environmental Liability Systems

There is currently limited awareness of the existing environmental liability
systems on the part of banks in Southern European countries such as Italy.
One bank interviewed in Spain does not carry out environmental audits for
loans. Another bank in Spain, though, does require site inspection of high
risk companies (eg chemicals) and, in deciding on loans for a firm, this bank
takes account of what risks are covered under the firm’s insurance policy.
Banks in the UK are to some extent more aware of the implications of
existing environmental liability policies - most notably concerning the
provisions concerning contaminated land recently debated and enacted in
the Environment Act in 1995.

The European Bank for Reconstruction and Development (EBRD) requires
that financial intermediaries in Eastern European countries, such as
Hungary, develop and implement procedures to assess the environmental
risks and liabilities of a firm requiring an EBRD loan. This is prompting the
banks in these countries to develop simplified procedures for assessing
environmental risks for their own loans to small industrial firms.

Effects of Uncertainties Concerning Environmental Liability Systems

It is difficult to quantify the impacts for the banks of environmental liability
systems since this depends on the detailed design of the liability policies and
how they will be implemented and interpreted in practice.

Even where the banks are aware of the general environmental liability
systems, they are highly uncertain as to how specific provisions will be
interpreted and implemented in practice and therefore how these provisions
will affect them. These uncertainties are particularly pronounced where the
courts will determine how the provisions will be interpreted.
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The banks are uncertain about the likely incidence of environmental arising
and the cost of these environmental liabilities due to their limited experience
so far concerning the assessment and valuation of environmental liabiities.

These uncertainties concerning environmental liability systems are likely to
increase banks’ caution in lending to firms in major polluting industries,
especially SMEs.

For example, the impacts of the contaminated land provisions enacted in 1995
in tie UK depend fundamentally on how the furthcoming guidance notes
will spell out the way in which the provisions should be interpreted,
especially whether the banks can be deemed to be liable for a firm’s pollution
because they ‘knowingly permit’ an act of pollution by lending money to the
firm concerned and where they have assessed a firm’s environmental risks
and advised the firm on pollution measures. The banks have been given
assurances that they will not be liable. But if there is remaining uncertainty
about whether banks could become liable, then this could discourage banks
from assessing the environmental risks of firms and from suggesting that the
firms implement pollution prevention measures.

UK banks are concerned that they have to take on ownership of a collateral
asset in order to be able to carry out a site investigation to determine the
scale and nature of environmental liabilities at a firm to whom they
previously gave a loan secured on this asset. This can then discourage them
from carrying out such investigations since the potential liabilities could
exceed the value of the loan (see above). Consequently there is considerable
interest in recent initiatives such as that between the banks in Canada and
the Ontario Ministry of Environment and Energy, under which the banks
would be allowed to investigate a site without incurring liability for the asset
provided that they alert the authorities about the environmental risks of a
property that they do not take on ownership ®.

Due Diligence Procedures by Banks

In response to environmental liability policies, it is possible that the banks
may carry out a desk based simple screening of firms. This could include a
search of a register of past uses of the site and a simple short questionnaire
to the firm about its environmental problems and management systems. The
banks interviewed suggested that this might cost about 300 - 500 ECU, which
represents an increase of 30% over the bank’s current costs of processing a
loan. However, it is possible that these additional costs could be reduced as
environmental risk rating services are developed and applied more
extensively.

Banks’ Responses to Future Environmental Liability Systems

A stricter environmental liability system might lead the banks to require a
site investigation of a firm prior to granting a loan. The costs of such
investigation would represent a larger portion of the loan for a small firm (of
about 2-5% of the loan) than a medium sized firm (about 0.5-1%). Hence
this could have a larger impact on small firms.

) Ministry of Environment and Energy (1995), Standard Agreement Concerning Environmental Investigations.
Ministry of Environment and Energy of Province of Ontario, CANADA. This initiative is reported in the Financial
Times Environmental Liability Report, April 1995.
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There may be some potential savings in these transaction costs if the banks
require that a firm takes out an insurance policy to cover the potential
environmental liabilities for their collateral assets.

During interviews for the country studies, leading banks in the UK, Spain
and Hungary commented that stricter environmental liability policies may
prompt them to reduce their lending to firms in environmentally risky
industries. The reduction in lending might particularly affect SMEs because
bank loans to small firms are normally secured on the firm’s assets - often
the firm’s property. This will compound the existing financial risks of
lending to Siv.Es which prompts banks to require collateral for such lending.

Implications of Specific Elements of Future Environmental Liability Policies
Joint and Several Liability

Strict environmental liability systems involving joint and several liability for

“past and future environmental would create significant uncertainties for

banks concerning the size of the potential liabilities for the individual firms
for whom they have provided loans since it creates unlimited liabilities for
the firms.

These uncertainties would be particularly significant if the banks are
themselves considered joint and severally liable for the environmental and a
deep pocket liable to pay for these liabilities. Such joint and several liability
provisions would substantially reduce and might virtually stop the banks’
propensity to lend to environmentally risky industries.

Compulsory Financial Security

Compulsory financial security is sometimes advocated so that a firm has to
make separate provisions to pay for its environmenta! and to ensure that a
firm’s bankruptcy does not mean that the environmental liabilities are not
covered, as has happened in the cases of ‘orphan’ contaminated sites for
which there is no financially viable responsible party. Such provisions are
designed to reduce the need for compensation funds to cover environmental
liabilities.

Possible measures to provide financial security to pay for potential
environmental liabilities include:

¢ the firm setting aside financial reserves to pay for potential environmental
liabilities. This would entail significant opportunity costs since the firm
could otherwise have used these financial resources for other investments.

* the firm setting aside some of its assets (eg property or land) as a
collateral similar to the way firms provide collateral assets for bank loans.
However, the firm’s property might itself be affected by the
environmental liability systems concerning, for example, contaminated
land, which would reduce its potential value and use as a collateral asset,
and also its ability to use that security for other borrowing.

* the firm providing a bond to be financed by an outside financial
institution.
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Compulsory financial security (of any type) would severely restrict firms’
borrowing caparit’. Providing collateral assets as security for environmental
liabilities would reduce the firms’ collateral assets needed to support other
loans. This would particularly affect small firms for whom loans are usually
secured against collateral assets.

Small firms’ assets may already be used as security for existing loans so that
small firms would particularly have to resort to the last type of financial
security provisions above - paying for a bond provided by an outsid=
financial institution.

There are considerable uncertainties about the actual level of a firm'’s
environmental liabilities and hence the size of the financial security that an
individual firm has to provide. For example, if the highest possible level for
the environmental liabilities was five times greater than the most likely level
(on average) and if each individual firm had to provide compulsory financial
security for the highest possible level of its environmental liabilities, then this
would lead to the resources being set aside by each individual firm to pay for
environmental liabilities being five times greater than would be the case if
the environmental liabilities could be pooled (eg by insurance) so that the
overall damage was covered and the financial provision for any individual
firm would cover the likely (average) level of the liabilities. Hence
promoting the development of environmental insurance is more attractive
than compulsory financial security. Compulsory financial security for an
individual firm’s highest possible environmental liabilities would be
particularly costly for small firms who have a smaller base over which to
spread the environmental risks. .

Consequently it would be difficult and costly to implement compulsory
financial security provisions.

The scope for bonds might be small and the level of any bonds for a small .
firm would have to be low since it would otherwise unduly restrict its
investment capability. The low level of any such bonds might not be
sufficient to cover the possible environmental damage. :

Retrospective Liability

Banks, like insurers, would be adversely affected by retrospective liability
since this might reduce the value of collateral assets and the risks of bad
debts. Moreover, the banks have not allowed for the costs of such liabilities
in their past lending practices and charges and have not taken any steps to
limit their exposure through, for example, due diligence procedures.

Conclusions

Banks face great uncertainties concerning specific provisions of current and
future environmental liability systems, which could significantly affect

the value of collateral assets for their loans to firms whose sites are found to
be contaminated. Compulsory financial security provisions would raise
considerable practical difficulties.

The implications for banks lending would be particularly significant in
respect of small firms, for whom the bank’s transaction costs of assessing the
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environmental risks would be proportionally higher and since loans to small
firms are usually secured on collateral assets.

IMPLICATIONS FOR SMALL AND MEDIUM SIZED ENTREPRISES (SMES)

Introduction

A firm’s strategic response to liability and compensation systems for
environmental damage depends upon a number of company characteristics
such as size, nature of production, technology, resources and management
style. SMEs are not only small in size but have their own distinct structure
and business approach. Limited access to resources makes SMEs slow to
deal with environmental concerns. However, SMEs can be flexible and
innovative. :

This section therefore focuses on examining the critical sectors where SMEs
have a particularly relevant share of total activity and identifying how
elements of an environmental liability system will particularly effect SMEs.

The Importance of SMEs
Characteristics

SMEs are not simply smaller versions of large companies. SMEs have certain
intrinsic features, notably limited access to capital, technology and
information, rendering them vulnerable to their economic and regulatory
environment. These characteristics increase levels of uncertainty for SMEs in
managing environmental issues and reduces their capability to handle legal
disputes and actions.

SMEs are usually unaware of their environmental impact and do not
implement environmental management systems as extensjvely as many large
companies. Given their lack of awareness of environmental issues and

- relatively low media profile, it more likely that they will cause environmental

damage as a result of ignorance. While small firms do not usually have
significant environmental impacts, a SME’s impact can be proportionally
greater than its size and SMEs’ collective impact can thus be considerable.

SMEs are now being prompted to alter environmental management practices
because of their position in the supply-chain of production. As the majority
of SMEs are situated mid-supply chain, they have to meet the demands of
larger customers. As environmental strategies are implemented by larger
companies, they are also requesting suppliers to meet environmental
standards, mostly for their products, but also for their production processes.

Contribution to EU Economies

SMEs play an economically very important role in European economies.
They make up the bulk of firms, employ the majority of workers in the
private sector and generate the greatest proportion of revenue. In the EC
countries, SMEs (1-499 employees) account for approximately 70% of private
sector employment and turnover. SMEs are a key element of European
competitiveness and a crucial source of new employment.
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Table 3.6a

3.6.3

The following categorisation of European countries can be identified in
respect of whether their share of employment ot sinall firms (less than 100
employees) is: ‘

* less than the EU12 average - Belgium and Germany;

* approximately the EU12 average (49-55%) - France, Luxembourg, the
Netherlands and the UK;

* higher than EU12 average - Denmark, Spain, Italy and Portugal.

Therefore any effects on SMEs will be more pronounced in the countries in
the last group compared with the other two groups.

Percentage of SMEs in Selected Sectors of Industry
Sectors with higher compositions of SMEs will be more affected by the
reactions of SMEs to environmental liability system provisions than sectors

with low numbers of SMEs.

Comparison of SME contributions to industry sectors in selected countries
(approx. SMEs’ @ % of total employment of each sector)

France Germany Italy Spain UK
chemical na 20 60 80 30
minerals and oil na 2 na 20 na
refining
food, drink and tobacco 75 80 80 80 35
timber and wood 90 9% 99 99 75
furniture
manufacture of paper 80 65 80 90 60
products

Table 3.6a shows that the paper products sector and the timber and wood
sector have consistently high proportions of SMEs across the countries and
will be extremely sensitive to the levels of productivity and profitability
achieved by SMEs. The chemicals sector has a much lower level of SME
employment, except in Spain where SMEs still predominate. Therefore the
chemicals sector will be less adversely affected by problems for SMEs of a
stricter environmental liability system.

Environmental Liability Elements

The components of an environmental liability system which may
disproportionably affect SMEs are discussed below.

Joint and Several Liability
Under joint and several liability, any polluter may be held liable for the

entire restoration cost and then seek compensation from other responsible

® Small and medium firms are defined as firms with less than 500 employees. Small firms are defined as firms with less
than 100 employees.
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paries, regardless of their degree of involvement. This could lead to, two
different consequences for SMEs:

e SMEs will face the risk of being held liable for pollution damage costs,
considerably in excess of their financial resources. This high liability will
be extremely difficult for SMEs to plan for, and could be financially

damaging.

* SMEs may avoid payments if the plaintiff decides to sue a responsible
party with the largest financial assets rather than the major source of
pollution. Large corporations will bear the burden of this ‘deep pockets’
effect, although the large corporations can then try to seek compensation
from SMEs for their share of the cost of the environmental .

Joint and several Lability ﬁromotgs litigation between disputing potentially .
responsible parties. The costs of this litigation are likely to be relatively
greater for SMEs than the larger firms disputing claims.

Financial Limits on Liability Claims

Predetermined financial limits for liability claims reduce uncertainties for
SMEs and facilitate financial planning. However, the maximum amount
could still be too high for some SMEs, thus producing an advantage solely to
larger firms. These limits can affect insurance levels which can already be
costly for SMEs.

SMEs’ limited financial capability may need to be separately considered, and
financial claim limits set in relation to their turnover. However, this would
leave more of the damage unremedied.

Burden of Proof

Reversing the burden of proof onto polluting firms could be particularly
problematic for SMEs. They would have to acquire information about the
pollution problems in order to find evidence to disprove the pollution claim.
Lack of in-house information and expertise will make the acquisition of proof
over pollution particularly difficult for SMEs.

Retroactive Liability

Retroactive liability will increase uncertainty for all firms. Uncertainty over
historic pollution may be particularly high for SMEs because they are often
not aware of pollution problems that they caused decades ago due to their
poor management systems and low levels of record keeping.

Retroactive liability is likely to prove financially damaging to SMEs as it
would expose them to liabilities potentially large pollution incidents. In one
notable court case, a small firm had previously contaminated an aquifer. The
court decision was that the company was not liable. However, if retroactive
liability had been valid and the company declared guilty the consequent
compensation payment would have led to its bankruptcy.
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3.6.4

Particular Concerns for SMEs
Cost of Due Diligence

Insurance companies and banks may require site audits before offering or
providing insurance or a loan. Audits are costly and are required by both
financial backers and future insurers as part of due diligence during mergers
and acquisitions. The additional costs to pay for legal advice, for verifying
the existence of hidden liabilities, through audits, can be a large burden and
inhibit SMEs expanding through acquisition strategies.

There are different types of audits which can be carried out:

* Compliance audits are used to check the compliance with environmental
regulations. They are frequently just desk based.

* Due diligence audits are used for mergers, acquisitions and disinvestment.
They involve at least a preliminary visit and if necessary a site
investigation to identify hidden environmental liabilities and assess their
magnitude. They can typically cost between 2,500 and 6,500 ECU.

* Management system audits focus on the analysis of management systems,
examining company environmental policy, the development of an
environmental protection programme and the preparation of adequate
pollution prevention procedures and systems. This type of audit is more
detailed than the others. Certification for EMAS involves one type of
integrated environmental audit. The costs of the measures involved in
achieving EMAS certification range from 12,500 to 100,000 ECU. SMEs
will be at the lower end of this range.

The cost of an audit depends on the level of detail required, the size of
operations to be audited, the complexity of the production processes and the
maturity of the audit market. Some economies of scale, therefore, exist for
audits, but the audit cost per output unit will certainly be higher for smaller
firms.

There are also costs associated with adopting pollution prevention measures
after a site assessment. A due diligence site investigation may be a SME's
first environmental assessment. Therefore it may identify significant
measures needed to be adopted before financing or insurance is granted, if it
is granted at all, although such assessment can also yield benefits for the
firms.

Risk Management Capability

Risk management is difficult for SMEs for two reasons. Firstly, in contrast to
large firms, SMEs do not tend to have already established environmental risk
assessments and management systems in place so that implementing such
systems will entail an additional task for them.

Secondly, SMEs are more vulnerable to environmental risks since they are
not as diversified as large firms; frequently their activities relate to a single
product or process. caused by one process may therefore have a significant
impact on their total costs. SMEs will be more exposed in case of an
incident. Yet they have limited management capability for prevention.
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3.6.5

Access to Finance

LiabiLty risks could lead banks to take a more conservative approach to
valuing fixed assets as collateral for loans. SMEs usually have less internal
financial resources or other ways of raising financing than larger firms and
banks tend to require small firms to provide collateral assets for loans.
Therefore environmental Liability systems might restrict SMEs’ borrowing
capacity which would result in lower investment.

Compulsory financial security provisions would particularly affect small firms
who would be in most need of a bond by an outside financial institution.
Compulsory financial security provisions could therefore severely reduce the
investment capability of small firms (see Section 3.5).

Cost of insurance

SMEs have a greater need for insurance than many large firms. They do not
have the possibility-to share and pool risk among different products or sites
within their ownership, which larger companies can do to their advantage.
Also SMEs, due to their size, have little opportunity for self-insurance.
Therefore any attempts to increase the environmental liability insurance
market needs to take into consideration the high cost of insurance for SMEs.

The insurance premia can be high for SMEs because premia include fixed
transactions cost which will be relatively higher for SMEs than larger
companies, in relation to firm turnover. The fixed transaction costs include
site assessments and implementation and administration of policy and
handling claims. The transaction costs typically range between 25 and 40
percent of a premium.

Compulsory insurance may have a large impact on SMEs. Firms which
cannot afford to reduce environmental risks sufficiently will not be offered
insurance and will be forced to close.

However, future specialisation in the insurance market, where some
companies target SMEs, may lead to some reduction in the premia for SMEs.
The development of the insurance pools may also be advantageous. The
insurance pools can develop policies suited for SMEs and support SMEs
through disseminating information.

Special Provisions for SMEs

So far, national liability systems have few special provisions for SMEs. Some
exceptions exist in practice. For example, in the UK where, under the Water
Resources Act, the National Rivers Authority (NRA) does not pursue small
polluters for the recovery of costs of restoring water courses damaged by
small pollution incidents.

The cost of compliance of environmental legislation can be very high for
SMEs, due to limited resources and a lack of economies of scale. However, if
SMEs are polluting then they should be made to pay for clean up. It is not
necessarily desirable to reduce payment obligations for SMEs.

Nevertheless, possible areas of assistance for SMEs include: reducing
uncertainties to help with financial planning; perhaps reduce excessive
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financial obligations to prevent closures; and facilitating access to finance
and insurarice to ensure p tential for investment and financial protection.

Policies which would particularly assist SMEs in these areas of uhcertainty,
excessive cost arid financing are:

* Not putting the burden of proof on SMEs;

* Setting financial limits for claims;

* No compulsory financial security;

* Supporting risk assessment through subsidising site audits.

However, the first three of these measures would result in accordingly
higher burdens of environmental damage costs being paid by victims.
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4.2

COMPENSATION FUNDS

INTRODUCTION

A significant proportion of environmental damage costs may not be
financially covered by a responsible party (polluter or insurer) under existing
environmental liability systems. These include situations where: the
respansible party cannot be identified because, for example, the responsible
party has gone bankrupt; an identified party is incapable of making the
required compensation payments. Compensation payments may also only be
made in part, if financial limits are imposed on payments under an insurance
policy. Several European countries as well as the US and Japan now have
established compensation funds to finance these gaps of accountability in the
liability system. The funds raise finances for the specific purposes of
compensation or restoration of environmental damage. There are many
alternative ways to raise, administer and allocate finances for such funds.
Each element can have important implications for the role the fund
eventually plays.

Section 4.2 first identifies when it might be appropriate for a compensation
fund to cover environmental damage. Section 4.3 reviews briefly experience
with various compensation funds in selected countries and summarises the
major characteristics of the various funds to identify the main options
available for policy makers when developing a compensation fund system.
The effectiveness of the existing compensation funds are then compared.
Section 4.4 then assesses specific elements of existing compensation funds to
identify lessons for the EC regarding the use of different arrangements for a
compensation fund.

A two stage research process was carried out. Current reports on
compensation funds in France, Sweden, Netherlands, Japan and Germany
were reviewed. Then interviews were carried out with members of the
Ministries of Environment in the Netherlands and Japan.

POTENTIAL ROLE OF COMPENSATION FUNDS

Compensation systems are complements to, and not a substitute for, liability
systems. They are to be used to cover environmental damage for which a
liability system cannot find the responsible party or the responsible party
cannot pay. It therefore can act as a ‘safety net’ for victims who otherwise
would have not been able to seek compensation. The essential principle of a
compensation fund is that are remedied or victims compensated, financed
from a fund which in turn is financed by a collective group of polluters
rather than by the general population (through general taxes) or by the
victims (where go uncompensated).

In doing so funds can also function as a warning system, since claims to the
fund could alert the government to the need to develop policy in other areas
of environmental liability. Increased claims would show increased pollution,
increased gaps in the existing liability compensation system or that criteria
allowed for claims to be made were too broad leading to too many claims
being made.
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The circumstances where a compensation fund might be appropriate include:
* Where no liable party can be identified.
* Where the liable party no longer exists or is not sufficiently solvent.

* Where a large number of polluters and/or victims are involved and the
transaction costs of proving liability and securing compensation would be

high.

* Emergenc) cases where there is an urgent need to restore damage quickly
due to direct danger to health, the state of the environment or viability of
local enterprises.

* Where insurance will not or does not cover environmental damage or -
where the compensation to be paid goes beyond the limit of the insurance
contract. This may include damage to the unowned environment since
insurers have stated that they are unwilling to insure such damage due to
uncertainties concerning their valuation. It might also include
environmental damage that is self-insured in cases where the self insured
firms become bankrupt.

These circumstances occur with sufficient frequency that significant amounts
of damage may not be compensated. The issue therefore, is to ascertain the
feasibility and desirability of the scope and mechanics of compensation funds
for dealing with these outstanding environmental .

Conflict in the Role of Funds

There is, however, a fundamental problem with the role and construction of
a compensation fund. Due to a fund’s role of providing compensation or
clean up when the responsible party cannot be identified or cannot pay, a
conflict may arise between the goals of the government and the interest of
firms.

Governments wish to use compensation funds to:

ensure all damage is compensated/restored;

ensure victims are compensated;

minimise claims on the public purse;

be able to intervene with a fund if remediation is too slow or transaction
costs are too high.

These goals lead to funds being raised from a collective group of polluters
instead of individual responsible parties.

Firms in general do not prefer this means of payment and compensation.
Firms: '

* accept the polluter pays principle, but do not want to pay for other
peoples’ (especially competitors”) pollution;

* need efficient incentives for pollution prevention.

The pooling mechanism for raising finances to pay for compensation or clean
up may not achieve the necessary incentives for firms to increase pollution
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prevention and may go against the polluter pays principle . Examples of
these problems can be seen in the compensation funds detailed in the
following section.

Experiences with Existing Funds

This section reviews experience with various compensation funds in EU
countries and Japan to identify lessons regarding possible compensation
systems.

Role
There are two main systems in operation to cover:

* Diffuse pollution from many sources. Examples include compensation
systems for claims made from sufferers of air pollution. The damage can
either be to health (covered, for example, in the Japanese compensation
fund) or private property (eg crops and car coatings covered in
Netherlands’ compensation fund). These funds are used because there
are usually large numbers of polluters and individual liable parties cannot
be identified.

* Orphan sites. This includes the restoration of contaminated sites.
French and German funds target orphan sites. These funds are used as
liable parties no longer exist or are not sufficiently solvent to finance clean

up.

There is also a compensation system in Japan for dealing with large
accidental pollution cases. In Japan the compensation fund aids firms in
fulfilling compensation payments which become excessive due to large
amounts of damage. This fund is also used for water pollution incidents.
For example, funds were allocated to cover claims from the Minimata disease
incident.

The Swedish system is more general and claims can be made for any type of
injury and damage to property. This would include air and soil pollution.

Source of Funds
The means of collecting financing is a critical issue because:

* The extent to which a fund can restore environmental damage and
compensate victims depends on the level of funds that are collected.

* The source of financing dictates who is held accountable for the clean up
carried out by the compensation fund.

* The type of financing will give different signals to industry.
The types of financing in operation are:

* insurance premia surcharge (Sweden);

@) This is similar to the moral hazard issue in insurance. Both situations arise due lo the free rider problem in which an
individual’s activities that increases its environmental damage costs has little or no effects on its own costs since the
damage costs are spread over all polluters through the contributions to the compensation fund. Similarly, the benefits of
a firm’s prevention measures 1o reduce its environmental liabilities will be spread over all firms.
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o. general tax (Netherlands);

¢ air pollution tax (Japan);

¢ fees from licenses for waste (Ge-many);
* landfill tax (France).

Air pollution tax is effectively an extra emissions charge on the parties
causing the damage compensated by the fund. Fees from licenses for waste
and the landfill tax also both create an extra charge for waste producers.
Like the air pollution tax, this creates an incentive for firms to reduce their
emissions of these pollutants which can be ‘ndirectly related to the
environmental damage costs.

If the tax on polluting industries is proportional to the amount each
company pollutes then an incentive measure is introduced for companies to
adopt measures to reduce the emission of the charged pollutant. This type
of tax is only possible if the polluting substance causing the damage settled
by the fund can be identified, such as the sulphur dioxide emissions causing

bronchitis in Japan.

A compensation fund can provide inefficient signals to industry when claims
do not change in proportion to pollution prevention expenditures. This may
happen when damage occurs or becomes évident some time after the
pollution incident. In Japan the financial contribution by industry to the
fund rose in spite of industry’s substantial pollution control expenditures to
reduce emissions. Claims increased due to the time lag in the worsening of
health of the victims after the pollution occurred so that claims actually went
up after pollution had decreased. As a result of industry complaints about
the rising contribution, the Government decided in 1988 to allow no
additional patients to claim compensation from air pollution related illnesses.

‘Administration

The possible arrangements in existence to organise fund activities are:
central government body (Netherlands, France, Japan);

regional government (Germany);

private sector (France);

insurance sector (Sweden);
polluting firms (France).

These bodies take care of raising finances, distribution of funds and
execution of actions.

Funds can be administered at a national scale, as in France, the Netherlands,
Japan and Sweden, down to a regional and local scale as in Germany.

The option of scale will affect which government department is responsible
for the fund and where finances can be obtained. It also can affect where
fund money can be allocated. Regional governing bodies will have more
control over clean up within their region under a regional fund than
equivalent regional governments will have under national funds.

In the US, the Superfund reform package set out by the Environmental
Protection Agency (EPA) proposes to move towards decentralisation and
localisation of the administration of Superfund. States will have more
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Table 4.2a

authority in the allocation of funds and communities will have more
involvement in the whole process.

In France the privately run compensation fund had a short life as companies
had little incentive to voluntarily contribute to the fund. In Germany, the
fund involving private company contributions also broke down when the
fund attempted to widen its scope and thus increase the financial
responsibility of the private members.

Tkere is also the option to have cooperation between public ana private
agents such as in Germany and Sweden. In Sweden, the existing system for
collecting insurance premia was used to levy contributions to the fund so as
to reduce the costs of administering the fund . In Germany, by requiring
industry to contribute to the fund, the public authority reduced the need to
raise finances through alternative taxation. )

Claims

Financial limits can be imposed for every claim or on the total amount that
can be claimed per year per person. For example, Sweden has limits on
payments per year. However, like many other funds, due to its lack of
activity (in this case, lack of claims compensated) the effectiveness of this

policy cannot yet be determined. Japan laid down guidelines as to how
much benefit could be claimed for different ailments per person.

Scale and Effectiveness of Existing Funds
Table 4.22 summarises the different levels of finances of each fund.

Finances and Payments of Funds (ECU)

Level (ECU) Compensation Comments
France 10M/yr ' target of 669 sites - too early to tell
none cleaned so far ,
Sweden 14M cumulative no claims paid so far  despite no outlay the
. government felt it fills
gaps in liability
Netherlands (soil) 145M/yr 4.8M/yr restored
Netherlands (air) 24M/yr 24M/yr small but needs based

so appears to have a
limited role to play

Japan 688M/yr 79,000 patients in 1994 collects substantial
collecting 688M/yr finances
Germany <27M/yr 2,000 remedial actions

The Netherlands’ soil fund was set up under the 1992 Soil Remediation Law
to pay for the restoration of sites contaminated before 1975. It raises a large
amount. The German fund has been active, carrying out a total of 2,000
remedial actions at sites by 1993. The rate of clean up by the French
compensation fund has yet to show how effective their contaminated land

M If insurance premia reflect pollution risk levels, this approach can also provide a mechanism to relate compensation
fund contributions to relative shares of pollution.
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4‘2.2

fund can be. The US experience shows that the clean up process of
contaminated land can be extremely slow.

With air pollution compensation funds the finance (after transaction costs
such as administration and litigation) go directly to victims. Both the
Japanese and the Netherlands funds raise finances retrospectively on a needs
based system. In this way all validated compensation claims are satisfied by
the funds. The Japanese fund raises the largest amount of funds for
compensation purposes. It is a relatively generous fund giving victims on
average 9,000 ECU per year which suggests that a fund can sometimes raise
significant levels of financing to provide large compensation payments.

Lessons Lcand

Drawing on the experiences of existing compensation systems the most
common fund options with their strengths and weaknesses are discussed
below. -

Role

A key issue is how to design a system that has sufficient funds to
compensate victims which otherwise could not find a liable party from
whom to seek compensation.

* Past pollution problems

Contaminated land funds raise financing from existing industry, such as the
waste sector in France and Germany, to restore historic pollution problems in
the form of orphan contaminated sites. Over time the firms who caused the
pollution cannot now be identified or have become insolvent. Compensation
funds therefore provide a financing bridge between current polluters and
past pollution. The current polluters, however, did not cause the past
pollution and that sets a limit on the extent to which current polluters can
fund the clean up of past pollution. This type of approach conflicts with the
polluter pays principle and fails to create incentives to prevent pollution in
future. -

* Multi-source pollution

A fund for air pollution damage compensation appears appropriate in certain
circumstances. There is considerable difficulty for injured parties to prove
precise causality of damage to a polluting party (such as a factory). Proving
which industrial sector causes the damage is easier than pin-pointing the
individual factory emitting the damaging substance. Also there may be more
than one factory contributing to the pollution damage. Whenever there are
multiple parties liable for damage a compensation fund may be more
appropriate than individual action under an environmental liability system
since a fund has the capacity to raise compensation from the collective
parties involved (for example taxing a sector of industry). Japan’s fund is a
good illustration of the way a fund for multi-source pollution can function
using the government to tax polluting industry. Financing the fund by an
emissions tax creates incentives for preventing future emissions of the taxed
pollutant (eg SO,, waste level) and is consistent with the polluter pays
principle. -
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The Japanese fund also shows the problems faced by funds when the
damage covered manifests itself after a long lag. When lag times occur
claims can be increasing even though industry has reduced pollution levels.
In Japan, despite sulphur emission levels having dropped since the 1970s,
claims kept risirig in the 1980s. Eventually the government, in 1988, had to
halt additional claims being made. The increasing claims lead to increased
taxation on industry which then gave firms little inducement to reduce the
pollution damage any further because the taxation was based on claims for
damage caused by past industrial pollution levels.

A broadly based fund could also be used to restore ecological damage to the
unowned environment where the damage is caused by many polluters and
remediation would benefit a large population.

Saale

A local compensation fund will more equitably benefit the industry providing
the finance it as it cleans up the local area. However, the common trend
among the other countries is to establish a special body under the central
government which can then utilize nationally raised funds (taxes) and
national structures for the collection of revenues to finance national clean up
or compensation payments.

Source of Funds
The two main options for financing funds are:

* from public funds through general taxation irrespeétive of who causes the
pollution; and

* restricting taxation to the sector causing the pollution. In this situation
the tax should be proportional to the amount of pollution the industry is
producing.

A sectorally based taxation system to raise funds for compensation payments
can provide an incentive for companies to adopt measures to reduce
pollution if the tax is levied based on the level of a firm’s pollution (such as
sulphur emissions or waste production). The reduction of pollution levels by
Japanese industry in the 1970s because of the sulphur emissions tax is an
example of how this system can work.

This approach is more possible for air pollution than for contaminated land.
This is because air pollution emissions from factories can be monitored and
because the taxed emissions can to some extent be linked to the
environmental damage. Thus this combines a compensation fund to remedy
the environmental damage costs with an economic instrument such as a
pollution charge to finance the fund.

For restoration of contaminated sites, linking polluters to the damage to be
cleaned up is complex. Orphan sites exist specifically because the polluter
cannot be found. Often the guilty industrial sector, such as mining, has
since decreased in size. Other taxable sectors, such as the waste sector, taxed
in Germany and France for compensation funds, are not the sectors which
caused the environmental damage.
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4.3

An alternative to raising financing for compensation funds is to fund clean
up through general taxation. The difference would be that the destination of
the fuads would not be earmarked at the time the funds are raised. Taxes
would be pooled and the remediation measures would be part of other
governmental environmental protection expenditures. ) This creates a
financing mechanism for the fund but no incentives for prevention.
Compensation of the environmental damage has to compete with alternative
pressures on Government spending.

Administration

The breakdown of the two funds (in France and Germany) which relied on

the active involvement of industry suggest that a compensation fund should
be orgamsed by a public body. Levying contributions to a compensation

fund is an area which may need public authority involvement because firms
are unwilling to volunteer contributions to a compensation fund.

However, industry’s involvement not only increases the amount of funds
which can be raised but can reduce administration costs for the government.
For example, contributions to the compensation fund in Sweden are based
on the system for collecting existing insurance premia payments.

Claims Basis

The basis of claims is important for the effectiveness of a fund. The
conditions for the validity of a claim need to be carefully selected but not too
limited. Japan’s compensation fund had so many claimants that it became
financially burdened and had to restrict further claims. Sweden'’s
compensahon fund, on the other hand, defined what it considered a valid
claim in such a limiting manner that few claims were made and so far none
have been deemed valid.

CONCLUSIONS
Advantages of Compensation Funds
The advantages of compensation funds are that they:

* Provide a mechanism for cleaning up environmental damage and/or
compensating victims of environmental damage which might otherwise
not be covered under a liability system either because the individual
responsible party cannot be identified (eg orphan contaminated sites) or
because the costs of the environmental liabilities would be excessive for an
individual firm.

* Funds may intervene when remediation is too slow.

* Funds may avoid complicated cases of litigation involving high transaction
costs between multiple parties and victims.

* A broadly based fund could also be used in restoring ecological damage to
the unowned environment, where damage is caused by many polluters
and remediation would benefit a large population.

M |f the fund is allowed o be in deficit at times, it may also facilitate the gradual adjustment of contribution rates over
time and handling of the lagged effect of pollution.
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Limitations of Compensation Funds
The limitations of a compensation fund are:

* Industry may resist additional costs through compensation fund levies
where it appears that they are paying for significant amounts of other
firms’ pollution. .

* Under a compensation fund system the polluter pays principle is not
adhered to and the mechanisms of finance may not lead to efficient
incentives for firms to adopt pollution prevention measures and reduce
their environmental liabilities. With a compensation fund the individual
polluter, or even the same polluting sector of industry, does not precisely
pay for the restoration of the it caused as they are paid for by the fund.

* Even when polluters are targeted it is often difficult to ascertain a firm'’s
levels of pollution and its contributions to the environmental damage and
hence its appropriate contribution to the fund. If the individual polluter
can be precisely targeted, then a compensation fund is not needed since
other instruments (including liability system) may be more effective.
However, in cases where there are sources whose emissions can be fairly
easily monitored and related to the damage (eg air pollution), then taxes
on these emissions to finance a compensation fund to remedy the damage
can be appropriate and can provide an incentive for firms to prevent

pollution.

 Compensation funds can give perverse signals to industry where the fund
covers the total level of claims made by victims and where the damage
becomes evident some time after the pollutants were emitted. This can
result in the level of claims rising and consequently the level of industries’
contributions to the fund rising, while industries emissions have already
reduced due to their implementing pollution control measures. Thus,
having already incurred considerable expenditures to reduce their
emissions, the industries are faced by rising contributions to the fund.

* There is potential for the ‘safety net’ role of a fund to be abused because
victims seeking compensahon may make a claim to a fund instead of the
polluting parties if the fund is an easier option for compensation than
trying to prove individual liability.

Scale

Some of the evidence might suggest that funds are better implemented at
smaller scales such as regional or national as opposed to EU-level because:

* Smaller scales allow funds to isolate the financing base to the polluting
sectors of industry and facilitate the polluter pays principle which is
desired by industry.

* A local clean up program allows the taxed industry to en;oy the localized
benefits of the clean up they paid for.

* Verifying and administering claims at the local level establishes local
involvement and is more likely to lead to the adoption of cost-effective
restoration standards. EU-level organisation would increase the amount
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of administration needed for a fund in order to connect authorities at
each different scale.

However, it is not possible in this broad review to give full answers to many
questions related to the effectiveness of compensation funds, such as the

optimal scale of a fund. It is also not evident whether there are economies !
of scale with transaction costs so that administration costs decrease with

funds of a larger scale.

In addition to a large variety in the financial capacity of funds there is also a
large variety in the structural arrangements of the funds in each country.
Methods of financing, fund administration and types of damage covered
vary across the countries depending on national characteristics, such as the
structure of administrative/political bodies and the government’s views on
possible sources of finance for remedying and compensating environment

damage. ‘
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GLOSSARY OF TERMS

Audit: a physical assessment of a site’s existing and potential environmental
pollution, and liabilities. Audits can vary in purpose and detail of
investigation.

Benefit Transfer: where the results of a valuation of environmental damage
costs or benefits in one situation is applied to value the environmental
damage costs or benefits in another situation.

Burden of proof: is a legislative provision which prescribes which party (victim
or polluter) must provide evidence of whether pollution caused a specific
damage to occur, when a claim is put forward.

Capital expenditures: investments made for a fixed asset such as equipment.

Claims made: an insurance policy trigger prescribing that the insurance
company will only settle a claim made during the time an insurance policy is
held by the insured.

Compulsory financial security: a firm must cover its environmental liabilities by
putting up an asset or financing a bond in case of due payments or
bankruptcy.

Contingent valuation method (CVM): value is estimated from surveys where
users and non-users are asked directly for their willingness to pay for the
changes in the quality of an environmental asset.

Deep pocket syndrome: under joint and several liability a claim for costs of
total cleanup can be brought against any one of the responsible parties.
Often a victim will bring the claim against the party with the greatest
financial resources (the deep pocket).

Development risks: The risks that a substance might be found to create
environmental hazards, as a result of scientific advances in knowledge, after
they had previously been considered safe.

Dose response: the relationship between the emissions of a pollutant and its
physical impacts (eg the extent of tree or crop damage).

Due diligence: an audit to assess the state and level of environmental
liabilities.
Ecological damage: when damage occurs to components of an ecosystem (eg

loss of a species).

Environmental liability: when pollution from a party causes damage for which
it legally would have to pay to compensate the victim or remedy the damage.
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Environmental Impairment Liability insurance where an insurance policy covers
specific environmental liabilities from a plant.

Environmental expenditures: expenditures of firms with reference to the
management of environmental problems or media (soil, air, water).

Environmental valuation: calculating through a specified methodology a
monetary value of an environmental asset.

Fault based liability: where the polluter has to be contravening a specific
environmental standard set by the authorities before the polluter can be

liable for the damage.
to a specific standard by the victim before the polluter can be liable for the

damage.

Financial limits: the maximum an insurer is liable under the insurance policy
and will compensate the insured. It may be expressed as ‘per accident’, ‘per
event’, ‘per occurrence’ or ‘per annum’.

First party damage: when damage occurs to the polluter’s own property or
assets.

First verifiable loss: an insurance policy trigger which prescribes that an
insurance company will only settle a claim that is made when damage is first

noticed and if it is covered by a policy.

Forum shopping: where the (multiple) parties are based in various countries
and where the victim searches for the jurisdiction with the most favourable
regime in which to bring the claim.

General liability (GL) insurance: a liability insurance policy which covers
employers liability, public liability and products liability as a “package’.

Hedonic pricing methods: a technique for valuing an environmental good on
the basis of differences in the prices or rents for properties and land in areas
with different environmental pollution levels.

Insurance claim: when the insured or the insured’s beneficiary seeks payment
from the insurer for damage covered by the insurance contract.

Insurance premium: the price of insurance protection for a specified risk for a
specific period of time.

Joint and several liability: a legislative provision which allows a compensation
(either by a victim for damage incurred or a public authority for costs
incurred from remediation actions) to be sought for the total damage or
cleanup cost from any one of the responsible parties regardless of the
proportion of the party’s involvement in the pollution. This party can then
seek compensation from the other responsible parties where possible.

ERM Economics Economics of Liasimy: EC DG XI

A8



Occurrence: an insurance policy trigger prescribing that an insurance
company will only settle claims made anytime for an inc'dent as long as the
incident occurred under an insurance policy.

Orphan sites: contaminated land sites where there is no identifiable
responsible party for the contamination or an identified party is no longer
capable of financing site remediation due to insolvency.

rllution control expenditures: both investment and current expenditure that
is directly aimed at the prevention, reduction and elimination of pollution or
nuisances that could have a harmful effect on the environment.

Proportionate liability: this is a legislative provision so that responsible parties
are only liable for the proportion of the damage which they caused. .

Residual damage: the reduction in environmental quality remaining after site
cleanup has taken place or from emissions that take place after the firm has
implemented pollution control measures and complied with the
environmental standards.

Responsible party: an entity (such as an individual, a firm or a public sector
body) which produced the pollution that caused specific and identified
damage.

Retrospective liability: same as retroactive liability

Retroactive liability: a legislative provision which allows compensation to be
sought for damage caused by past pollution.

Rights of action: this is a legislative provision which determines what type of
party eg victim, interest group or public authority, can put forward a
compensation claim against a responsible party.

Superfund: Introduced in 1980 in US to make parties responsible for
contaminating sites pay for their clean up. Also known as CERCLA: The
Comprehensive Environmental Response, Compensation and Liability Act.

Strict liability: this is a legislative provision which makes polluters liable for
environmental damage they cause, regardless of whether they were
complying with the prevailing environmental standards.

Third party damage: when damage occurs to the assets of a party which did
not produce the pollution causing the damage.

Transaction costs: these are costs which are associated with an activity but do
not directly contribute to it. These can include litigation, administration and
site assessment costs.

Trigger: an incident which gives rise to a claim. In an insurance contract it is
the component that specifies under what circumstances a claim can be
validly made.
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Type I environmental damage costs: are defined for the purposes of this study
as environmental damage costs which can be fairly readily and reliably
valued using more tangible valuation techniques such as estimates of the
costs of restoring the damage or the level of defensive expenditures incurred
as a result of the pollution or the market value of the physical impacts of the
pollution estimated on the basis of dose response function.

Type 1l environmental damage costs: are defined for the purposes of this study
as environmental damage costs which are normally valued by other
techniques such as hedonic pricing methods or consumer surveys, such as
contingent valuation methods. These valuation techniques are more difficult
and involve greater uncertainties and potential for disputes, partly due to
their greater subjective nature.

Unowned environment: territory which is not classed as private property and
thus lies in the public domain. It includes natural habitats and species.
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ABBREVIATIONS

BENELUX: Belgium, Netherlar;ds and Luxembourg

CERCLA: Comprehensive Environmental Response, Compensation and
Liability Act introduced in 1980 in the US - also known as Superfund. It was
designed to make parties responsible for contaminating sites pay for their
clean up. ' '

CVM: Contingent Valuation Methodology

DM: Deutsch Marks

EC: European Commission

EBRD: European Bank of Reconstruction and Development

EFTA: European Free Trade Agreement

EIL: Environmental Impairment Liability

ELS: Environmental Liability System

EMAS: Eco Management Audit Scheme

EPA: Environmental Protection Agency (US)

ERECO: European Economic Research and Advisory Consortium

EU: European Union |

SEAP: The Fifth Environmental Action Programme of the EU

GDP: Gross Domestic Product

GL: General Liability

NGOs: Non Governmental Organisations

NRA: National Rivers Authority (UK)

NIMBY: Not In My Back Yard

NOAA: National Oceanic and Atmospheric Administration

OECD: Organisation for Economic Cooperation and Develbpment

R&D: Research and Development
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SMEs: Small and Medium Size Entreprises
UmweltHG: The law on environmental damage in Germany enacted in 1991.

WTP: Willingness To Pay
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Summary of Current
Environmental Liability
Laws in Selected European
Countries

[To be provided upon receipt of summary
table from legal study]
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Annex C

Environmental Damage
Cost Estimates in (Former)

- West Germany



Table C.1 presents estimates of environmental damage costs for the former
West Germany. This is bised on a short review of some available published
studies. There is a lack of consistency of these studies in terms of their scope
and valuation methodologies and the form in which the valuations are
presented. As far as possible, overlaps between the various independent
studies have been removed and the studies’ findings have been converted
into as consistent as possible a set of estimates, which are presented in 1992
prices. But it has proved difficult to provide a perfectly comprehensive and
precise set of estimates. This table and analysis is designed to highlight
specific issues concerning categories of environmental damage costs that are
relevant to policy making concerning environmental liability systems.

The estimates have been broken down into the following environmental
damage categories which are relevant for policy making concerning .
environmental liability systems either because existing environmental liability
policies focus on certain categories or because the merits and feasibility of
environmental liability systems can vary between these categories.

* By environmental media into which the pollutants are emitted (air, water,
soil/land) since existing environmental liability systems have tended to
focus on discharges to specific environmental media such as contaminated
soil and water pollution.

* The type of environmental damage or receptor that is affected by the
pollutant (eg damage to human health, forests, natural habitats) since
some existing environmental liability systems (eg in Germany) focus on
damages to human health and property (eg buildings). Insurers are
reluctant to provide insurance for damages to ecology and natural
habitats (ecological damages). '

In addition, Table C.1 distinguishes two types of environmental damage costs
in respect of the techniques that have been commonly applied for valuing
the environmental damage costs. These are defined as follows:

* Type I are the environmental damages that have been valued in monetary
terms using estimates of restoration cost or effects on defensive
expenditures or values of marketable outputs where the changes in these
outputs have been derived from dose response relationships or from
estimates of defensive expenditures incurred as a result of the pollution.
Table C.1 indicates that these Type I damage costs account for about one
third of the total environmental damage costs.

* Type Il are the environmental damage valuations derived on the basis of
other techniques (eg consumer survey techniques such as contingent
valuation). There are less estimates available on these environmental
damage costs, which are more subjective and subject to greater
uncertainties than the type I damage valuation techniques.

The estimates for noise includes valuations from willing to pay (WTP) studies
on road traffic, rail traffic, air traffic noise and noise from factories, plus
estimates of costs of ilinesses associated with noise from road and air traffic.
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It does not include damage (eg hearing loss) from noise in the workplace. It
also does not include defensive expenditures by victims (eg expenditures on
double glazing). The estimates for the value of environmental damage costs
for noise for Germany appear higher than the estimates that have been
derived by other studies. Thus Tinch ® estimates that the costs of traffic
noise pollution in the UK amount to about 0.4 - 0.7% of GDP. It is not clear
if this difference is due to differences in the methodologies adopted by the
different studies or differences in noise levels and valuations.

Table C.1 highlights the lack of available data on environmental damage costs
for many types of damage - these items are denoted as NE in Table C.1.
Important gaps concern waste disposal and type Il damage cost estimates for
the impacts of air and water pollution on human welfare and habitats and
ecological damages and the impacts of air pollutants on historic buildings.

™ Tinch R (1995) The Valuation of Environmeatal Externalities. Report prepared for the Department of Transport
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PREFACE

This report presents topic papers that were prepared as part of a study
carried out by ERM Economics for the European Commission DG XI on:

. Economic aspects of liability systems and joint compensation systems for -
remedying environmental damage.

Environmental Liability System (ELS) is the term used where civil law (and
sometimes administrative law) provides for pollution victims to bring claims
for against polluters. If polluters are found to be liable for the damage, they
will then be required to compensate the victims or remedy the damage.

Compensation Funds are usually designed to operate when polluters can not
be identified or can not pay to remedy the damage. The compensation fund
then either compensates victims or pays to remedy the damage. The fund is
financed by a collective group of polluters.

Study Team

ERM Economics’ core team was supported in this work by a large team of
contributors including Fondazione Eni Enrico Mattei (FEEM) of Italy and by
researchers from the Universities of Bonn and Dortmund in Germany. The
main inputs to the study of these and other contributors are shown below:

 ERM Economics(Overall project management, UK country analysis, US review)

Professor Helmut Karl, University of Bonn (Germany country analysis)
Professor Ingo Heinz, University of Dortmund (Estimates of environmental
damage costs). ’

Dr Sven Erichsen, Jauch & Hubener (German insurance industry)

Dr Robe