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Compensation for Damages Caused by Nuclear Accidents:
A Convention as Insurance

by Michael G. Faure * and Göran Skogh **

1. Introduction1

The rights of a victim of a nuclear accident to be compensated for losses are governed
by international conventions. These conventions make the licensee of a nuclear plant
strictly liable. However, the maximum amount of compensation is limited and short sta-
tutes of limitations apply. The conventions provide that the signatory States should imple-
ment a minimum compensation to victims, but, within the limits set by the convention, the
States are free to set the maximum amount of compensation. The statutory limits adapted
by the signatory States varied in 1988 between US $ 6 million and US $ 300 million. Hence,
also the exposure to liability of the licensee of a nuclear plant varies considerably. If the
damage exceeds the amount mentioned, the State will have to pay compensation up to a
certain limit. If the damage also exceeds that limit, compensation will be paid by all the
signatory States up to 300 million IMF Special Drawing Rights.

After the accidents of Harrisburg and Chernobyl it has become clear that the amounts
of the various national statutes implementing the conventions are not at all sufficient to
cover the damages caused by such an accident. Apparently the statutory limits were too
low even to cover relatively small accidents. If an accident would occur e. g. in central
Europe, which would cause losses of lives and damages in several countries, serious poli-
tical and diplomatic controversies may result. Damages to property and real estate may
cause large losses for many individuals. Large property owners and especially large credi-
tors, insurance companies, banks or pension funds that have real estate as collateral may
suffer immense losses. The existing conventions do not provide adequate compensation
for those losses.

In this paper we argue that a new convention could provide better compensation for
losses due to nuclear accidents. First we summarize the contents of the conventions and
their implementation in several European Countries (2). Then we show in what respect
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the statutes implementing the conventions fail to provide coverage for serious damages
caused by nuclear accidents (3). Next, attention will be paid to an optimal regulation of
nuclear accidents and it will be discussed in what respect the actual conventions fail to reach
an efficient outcome (4). Finally we outline a new convention that could provide compen-
sation and prevention of nuclear accidents more efficiently (5).

2. Liability for nuclear accidents: the legal situation
2.1. The conventions on liability and insurance for nuclear accidents

Most of the conventions which regulate liability and insurance for damages caused by
nuclear accidents originated through the European Nuclear Energy Agency (ENEA) of the
Organization for Economic Cooperation and Development (OECD).2

The first convention to be mentioned is the Convention of Paris of July 26, 1960. Article
3 of this convention provides that the licensee of a nuclear powerplant is liable for all damage
caused to persons and all property damage (with a few exceptions) if it can be proven that
the losses are caused by a nuclear accident. Article 6 of the convention of Paris expressly sta-
tes that a law suit can only be brought against the licensee who is liable according to the pro-
visions of the conventions or, if possible under national law, against the insurer of the licen-
see. The same article also provides that no one else than the licensee of the nuclear plant will
be held liable. This is the so-called 'channelling of liability'. The right of redress of the lin-
censee against third parties who may be liable to have caused the accident is seriously lim-
ited: article 6 (f) provides that recourse is only possible if the third party intentionally caused
the harm or if a right of redress was made possible through a contractual arrangement.3

Article 7 of the convention of Paris provides that the liability of the licensee shall be
limited to 15,000,000 currency units, but it is left to the law of signatory States to increase
or decrease this amount. Article 7b expressly mentions that the possibility to get insurance
coverage should be taken into account in fixing the amount of liability of the licensee.
However, the exposure to liability of the licensee may never be lower than 5,000,000
currency units.

Article 8 stipulates that the entitlement on compensation lapses if a law suit has not
been filed within 10 years after the nuclear accident happened. In addition article 8 allows
the national legislation to introduce an additional time bar of two years from the moment
that the victime knew the damage, and the identity of the licensee who is liable for the
accident. However, also with the introduction of this time bar of two years the first men-
tioned statute of limitations of 10 years since the accident has happened may also not be
passed. Article 8(c) provides that national legislation can fix a larger term than 10 years
if the liability of the licensee is also covered after the 10 years period.

Particularly important is article 10 which provides that the liability according to the
convention should be covered by insurance or another kind of guarantee for the amount
fixed according to article 7.

2 This ENEA has been replaced by the NEA on April 20, 1972, after Japan also became a member
of the organisation (See the Introduction to Nuclear Third Party Liability and Insurance, Munich
Symposium, Status and Prospects, Paris, OECD, 1985).

All these conventions regulate the liability of the licensee of a nuclear plant; it would also be
possible to examine whether under international law the State could he liahle for damages caused by
a nuclear plant on its territory against a 'victim' State. See Wildhabcr 1987.
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This convention of Paris has been complemented by a supplementary Convention of
Brussels of January 31, 1963. In article 3 of this Convention of Brussels the signatory States
agree to cover losses caused by nuclear accidents to an amount of 120,000,000 currency
units per accidents. The compensation should take place as follows:
- up to 5,000,000 currency units (the exact amount must be fixed by the legislation of the

signatory States) the damages must be covered by the licensee who is liable for the acci-
dent and who should have insurance to cover this amount;
between the amount to be paid by the (insurance of) the licensee and 70,000,000 cur-
rency units the State in which the nuclear powerplant which caused the accident is
located, must pay the damages;

- between 70,000,000 and 120,000,000 currency units all the signatory States will con-
tribute to the compensation of the damages, according to a division which is provided
in article 12 of the Convention of Paris.

In addition to these two conventions the States also agreed to two additional protocols
of January 28, 1964, which amended the original conventions. These Protocols were neces-
sary since several initiatives had also been taken by the International Atomic Energy
Agency, a specialised UN Agency, located in Vienna. The Protocols of January 28, 1964
were meant to coordinate the Vienna Conventions and the earlier mentioned Conventions
of Paris and Brussels. However, the abovementioned principles were not changed by these
protocols.

The Convention of Brussels was again amended by two Protocols of Paris of November
16, 1982. One of the consequences of these Protocols was that the maximum amounts of
compensation for nuclear damages were changed from currency units to IMF-Special
Drawing Rights. The maximum amount of the liability of the licensee was fixed at
15,000,000 Special Drawing Rights. The States can change this amount, but it can never be
lower than 5,000,000 Special Drawing Rights. The additional Protocol also changed the
amount of the Convention of Brussels into Special Drawing Rights. The maximum amount
available for compensation of losses caused by a nuclear accident is now 300,000,000
Special Drawing Rights. This is the amount up to which all signatory States will intervene
according to a division provided in the convention.4

2.2. The implementation of the convention
It is of course not possible within the scope of this paper to provide a detailed descrip-

tian of all the national legislations which implemented the conventions on liability for
nuclear accidents. We will just mention a few examples. One should remind that according
to the conventions all States have to introduce strict liability for the licensee of a nuclear
powerplant and that some type of compulsory insurance or guarantee for the liability ex-
posure of the licensee must be fixed. But in that respect a lot of freedom is left to the States.
Hence, it seems especially interesting to examine how the State statutes regulate the statute
of limitations and the amount of damages to be compensated by the licensee. In Belgium
the conventions were first implemented by the Act of July 18, 1966. This Act limited the
liability of the licensee of a nuclear plant to 500,000,000 Belgian Francs and compulsory

For an overview of these conventions, see Faure/Van den Bergh, 1989, p. 284-287.
Moniteur belge, August 23, 1966.
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insurance was introduced. This amount was increased to 1,000,000,000 Belgian Francs by a
Royal Decree of May 13, 1980.6 A new Act was necessary to adapt Belgian law to the new
Protocols of November 16, 1982. This Act was promulgated on July 22, I985. Article 5 of
the Act holds the licensee of a nuclear plant strictly liable for all damage caused by a nuclear
accident. The liability is channelled to the licensee: no law suit can be brought against a
third liable party and no suit can be brought by the victim against the licensee on other
grounds than the Act. Hence, the victim cannot bring a suit anymore on the basis of the
common negligence rule of tort law.8 The liability of the licensee is now limited to
4,000,000,000 Belgian Francs. Article 8 of the Act forces the licensee to cover his liability
up to the mentioned amount or to provide another kind of guarantee for the payment of the
amount. The Belgian Act also takes over the statute of limitations of the Paris Convention:
a law suit has to be filed within 10 years after the accident happened and within 3 years from
the moment that the victim knew the damage and the identity of the licensee.9 The prin-
ciples are more or less the same in the Netherlands: an Act of 1979 implements the conven-
tions in the Netherlands)8 The strict liability is channelled to the licensee of the nuclear
plant. The maximum amount of the liability was fixed at 200,000,000 Dutch guilders)1 The
licensee must insure his liability up to the maximum amount of liability. In addition there is
a State guarantee to compensate losses due to a nuclear accident up to 1,000,000,000 Dutch
guilders. 12

In Germany there also existed a limitation of the liability of the licensee up to an
amount of 1,000,000,000 German Marks. This limitation has, however, been abrogated in
1985 and has been replaced by unlimited liability of the licensee. There is a duty for the
licensee to seek insurance coverage up to an amount of 200,000,000 German Marks on the
market for commercial insurance and up to 300,000,000 German Marks with the nuclear
insurance pool. The remaining 500,000,000 German Marks are guaranteed by the German
State. 13

In Sweden the total liability of the plantowner is maximized to 800,000,000 Swedish
Crowns. The State and the convention cover up to a maximum of 3,000,000,000 Swedish
Crowns.

In France the liability of the licensee is limited to 50,000,000 French Francs and in the
United Kihgdom the licensee is liable up to an amount of 50,000,000 Pound Sterlings.'4

Moniteur belge, May 13, 1980.

Moniteur belge, August 31, 1985. For details concerning this Act, see Bocken, 1984, p. 394-396;
Cousy, 1974-75, p. 35-51; Dermagne, 1981, p. 665-672; Faure/Van den Bergh, 1989, p. 284-299;
Faure/Van den Bergh, 1990.

8 This was made clear during the parliamentary debate in the Senate (Parliamentary proceedings,
Senate, 1983-84, 593/3, p. 32-33).

Article 23 of the Act of July 22, 1985.

10 For details: Robesin, 1987, p. 226-231; Van Maanen, 1986, p. 1342-1345.

1 Article 3 of the Royal Decree of April 27, 1987.

12 This amount is higher than the amount the State has to contribute according to the conventions.
See Van Maanen, 1986, p. 1342.

3 See Van Maanen, 1986, p. 1344.
11 Rohesin, 1987, p. 228.
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The various amounts are brought together in the following table, which shows that the
exposure to liability of the licensee of a nuclear plant still varies considerably in different
European countries.

Table 1:
Implementation of the conventions in some countries'5

Country Amount of liability of the licensee in (US $)

Belgium US $ 100,000,000
Netherlands US $ 100,000,000
Germany unlimited liability + compulsory insurance for

US $ 250,000,000
Sweden US $ 130,000,000
France US $10,000,000
United Kingdom US $ 95,000,000

These limits became highly debated after the Chernobyl accident on April 26, 1986,
because it showed that the losses could largely exceed the amount mentioned in the table
above. For instance in the Netherlands Van Maanen proposed to increase the liability of the
licensee to 1,000,000,000 Dutch Guilders of which 500,000,000 were to be insured by the
private insurance of the licensee and another 500,000,000 by the State. In addition the State
should compensate for losses caused by nuclear accidents up to an amount of
10,000,000,000 Dutch guilders.'t He is, however, opposed to unlimited liability. Other
authors suggested to increase the amount of the State guarantee and the amount of insur-
ance, but to abrogate the limitation of liability.'7 After the Dutch legislator increased the
amount of liability to 400,000,000 Dutch Guilders in 1987 a new bill has been introduced to
increase the State guarantee to 2,000,000,000 Dutch Guilders.'5

In Belgium a proposal has been introduced in Parliament by two members of the
House of Representatives on November 25, 1986, to make the licensee liable for the dama-
ges caused by a nuclear accident, without financial limit, but to limit the duty to insure to
an amount of 500,000,000,000 Belgian Francs.'9 A newspaper article also mentions a propo-
sal of the Belgian socialist party to increase the financial cap on liability from 4,000,000,000

15 To make the figures comparable, we have transferred the amounts to an estimation in US
Dollars.

16 Van Maanen, 1986, p. 1344. In March 1991 the government introduced a proposal to amend the
statute to increase the limit to 1,000,000,000 Dutch Guilders.

17 Robesin, 1987, p. 231.
" Bill No. 20374. See on these proposals also Robesin, 1987, p. 230 and Brussard/Drupsteen/

Gilhuis/Koeman, 1989, p. 286-287.
' Parliamentary Proceedings, House of Representatives, 1986-87, 402/1.
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to 7,000,000,000 Belgian Francs. This proposal is obviously more modest than the first one
mentioned.2°

3. The costs of a nuclear accident
The occurrence of new accidents is not at all hypothetical. In a 1986 article, Islam and

Lindgren estimated that with the then existing nuclear powerplants (374 in the whole world)
there is a 86% probability that a new nuclear accident will occur within the next 10 years
(or 70% that it occurs within the following 5.4 years). And they assume that from 1986 on
no powerplant will be built.2' It is therefore most important to examine whether losses
caused by a nuclear accident, e. g. in central Europe, could be covered within the existing
statutory limitations.

An indication of the potential costs of a nuclear accident is given in the Sandia Siting
Study of 1982 (also called the Sandia Report).22 The study examined the consequences of
an accident that could happen in any of the American nuclear powerplants. The study
makes a distinction between an accident with 'average' consequences and a large accident.
The only costs measured are the costs of deaths, injured and potential cancer-cases and the
property damage. They come to the following results:23
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Table 2:
Costs of a nuclear accident according to the Sandia Report (millions of dollars)

1. Average accident:

- 700 to 1,300 deaths on the spot

2(1 "SP wil hogere aansprakelijkheid voor nucleaire rampen", De Morgen, November 13, 1987.
21 Islam/Lindgren, 1986.
22 The results of this study are also summarized in the appendix of a Belgian proposal to increase

the insured amount substantially (Parliamentary Proceedings, Belgian Senate, 1986-87, 402/1, p. 6-7)
and in a proposed amendment to the Belgian Act of July 22, 1985 (Parliamentary Proceedings, Belgian
Senate, 1983-84, 593/4, p. 2).

23 This study was ordered by the Nuclear Regulatory Commission, an American federal agency for
nuclear energy. As a result of this study, the NRC proposed an amendment of the Price Anderson Act
regulating liability for nuclear accidents in the US in order to increase the amount of liability up to
160,000,000 US $.

- 2,400 to 5,000 injured
- 7,600 to 9,300 potential cancer cases

deaths
5x700to1,300=
injured

3,500 6,500

0.1 x 2,400 to 5,000 =
cancer cases

240 500

1x7,600to9,300= 7,600 9,300

Subtotal 11,340 16,300
property damage 10,000 10,000

Total 21,340 16,300



2. Large accident
- 56,000 deaths
- 227,000 injured
- 15,600 potential cancer cases

deaths
5 x 56,000 =
injured
0.1 X 227,000 =
cancer
1 X 15,600 =
Subtotal
Property damage

Total 695,000

If one compares these numbers to the amounts of (insured) liability mentioned in table
lit needs no further discussion that these amounts can in no way cover the losses caused by
a nuclear accident, not even of a small 'average' accident.

If one looks at the estimates of the costs of the nuclear accidents that already occurred,
it seems that the amounts given in table 1 were not sufficient to cover the losses. For the
Three Miles Island accident of March 28, 1979, insurers reported that they had to pay 29
million US $ up to June 1983. The amount the insurers paid covers only a part of the losses
and gives no indication of the total social costs of the accident. Evans and Hope show that
there are a lot of hidden costs of the accident at Three Miles Island. The direct costs of the
clean-up operation were estimated at 975 to 1034 million US $. But in addition to these
costs also the costs of writing off what was essentially a new reactor should be taken into
account. The figure involved is somewhere in the range of 1,000-3,000 million US $24

A more serious accident happened on April 26, 1986, in Chernobyl. Press reports give
some indication of the costs of this accident. 250 persons died as direct result of the accident;
in an area of 30 km around the plant 135,000 persons had to be evacuated and after 3 years
600,000 persons had complained of health problems due to exposure to radiation. The
direct loss caused by the accident is estimated at 15,000,000,000 US $, only in the Soviet
Union. But the effects were also felt outside Russia. For instance in Norway between 1987
and 1989 30% of all cattle was contaminated through radioactive exposure.25 A more de-
tailed description of the costs of Chernobyl is given by Medvedev. He pays attention to the
impact of the accident on the environment, on agriculture, the health impact in the Soviet

24 For other details concerning the problems with estimating the costs of a nuclear accident, see
Evans/Hope, 1984, p. 74-98.

25 See Morrens, 1990, p. 14-15.
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Union and the global impact.26 The study provides an interesting overview of the Chernobyl
accident which easily justifies the conclusion that the total costs of this accident largely
exceed the insured amounts mentioned in table 1.27

Some preliminary conclusions may be drawn from this experience. First, we cannot
neglect the possibility of a new accident, in central Europe, or anywhere else in the world.
A possible accident of a size somewhere between the Three Mile Islands and the Chernobyl
accident may cause large damage, especially if the ground and/or the air is contaminated by
radiation. However, the number of immediate fatalities may not be as large as estimated in
table 2. The reason is that most people in the surroundings of an accident can move before
they are killed by radiation. Long-term radiation is more problematic. The radiation may
cause cancer and other diseases far away from the plant. The costs are difficult to estimate,
partly because the diseases may be influenced by many inter-dependent factors. It may
therefore be impossible to identify a single cause.

Second, the compensation to victims will be unsatisfactory. Health-care and income
losses may be covered by private, first party insurance and/or social insurance, e. g. life-
insurance, public health care, disability insurance and pension schemes. Property damages
will, in contrast, to a large extent be uncovered by insurance and the international conven-
tions. An accident that makes an abandonment of the area around a plant necessary may
cause immense losses of land and property.

A nuclear accident in e. g. central Europe may destroy land or property in surrounding
nations. Serious diplomatic controversies may arise. Individuals as well as large estate
owners (such as insurance companies and pension funds) are likely to suffer large losses.
The effect on the financial system is often overlooked. Since most credits are guaranteed by
real estate a lot of creditors will not recover their loans. The consequence can be the bank-
ruptcy of many financial institutions, which may disturb the international financial system.

Some part of the responsibility may be taken over by the State and it will probably pro-
vide for some compensation over the limits of State compensation in the existing conven-
tions. The impact on public budgets may therefore be large. Since not all the losses will be
compensated the distribution of the available compensation will be a political matter.
Certain groups, for instance individuals who go bankrupt and have to move as a result of
the accident, may receive some coverage for their losses, while the compensation to large
estate owners and creditors might be uncertain.

4. Optimal liability and safety-regulation
4.1. Strict liability

The limited compensation in case of a nuclear accident does not only result in serious
consequences for the victims. It may also result in sub-optimal prevention of accidents.
Much attention has been spent in the Law and Economics literature on optimal legal
mechanisms to prevent accidents. Here we briefly point out some relevant results.

A general result is that strict and unlimited liability may be optimal under certain
assumptions. Strict liability prevails when the injurer (plant-owner) is liable for all losses

26 Medvedev, 1990. Compare: Haynes/Bojcun, 1988 and Marples, 1988.
27 It should not be forgotten, however, that the Soviet Union is not a party of the conventions. But

the discussion of the Chernobyl accident is interesting to show that the costs of an average nuclear
accident may largely exceed the insured amount available to compensate losses.
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due to an accident. Optimal care is found when the marginal benefits of accident reduction
equal the marginal costs of care. The level of care may be referred to as Y, where Y is a
vector: Yl, Y2... Yn of all control variables. Examples of control variables are the dimen-
sion of the hull of the plant, the length of tubes in the cooling system, the number of safety
checks, and the activity level of the plant. The optimal care level, Y, is thus reached when
all the various control measures are at a level where the marginal cost of control equals the
benefit in terms of accident reduction.28

For optimality under strict liability the liable party must be able to influence the risk by
precautions, either directly or indirectly by contracts with parties able to influence the risk.
This assumption is, in large, fulfilled for the nuclear firm. A nuclear accident is a result of
the activities within the plant. Moreover, it is sudden and the impact (at least the immediate
damage) can be identified.

A second assumption is that the liable party is a rational profit-maximizing (risk-neu-
tral) agent. It is also assumed that the liable injurer will fulfil the obligations. Hence, there
is no bankruptcy problem or other obstacle that limits the collectable amount in case of an
accident. If these assumptions are fulfilled, it is in the self-interest of the injurer to choose
the vector * of optimal controls.

From the description above it is obvious that the limited assets of the liable plant-
owner may result in a bankruptcy. That will cause moral hazard and free-rider problems.29
Large claims are of minor economic interest to the firm because they cannot be collected.
The industry will thus not take optimal care freely.

The problem of limited collectable assets may partly be reduced by mandatory liability
insurance. However, to be accepted on the insurance market the insurer must, at least to
some extent, be able to control the behaviour of the insured. Otherwise insurance will con-
tribute to moral hazard. Insurers normally control the insured in different ways. One is by
regulation via conditions in the policy. Another is by pricing of precautions, deductibles and
bonuses.3° However, such measures require that the insurer is informed of the benefit of
various controls. Large number actuarial information is needed, but such is absent because
of the small number of accidents. That might explain why losses of billions of dollars are
hard, if not impossible, to insure on the international insurance market.
4.2. Negligence

If a negligence rule is applied, the injurer (plant-owner) will only have to pay compen-
sation if he choses to take less care than the legal system wants him to (due care). Given
that due care is equal to the efficient level of all controls, *, the injurer will have an incen-
tive to take all the efficient controls to avoid liability.3'

Hence, if the courts aim at optimal care and know all optimal controls, negligence may
be as optimal as strict liability. A problem is, of course, that the courts do not have all the
information needed. Moreover, controls like the activity level may not be incorporated in
the due care standard.32

20 See Shavefl 1980; Shavell 1987.
29 See Shavell 1986.
3° See Shavell 1979.
' See Adams 1985; Cooter 1982; Shavell 1980.

32 See Diamond 1974; Faure/Van den Bergh 1989.
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Another shortcoming is that victims will not be compensated. The injurer is motivated
to take due care to avoid to have to pay compensation to victims. The injurer will therefore
usually not pay damages. Persons may be protected by social insurance and first party
health- and life-insurance. The nuclear industry may cover its property losses by property
insurance. However, third party property owners cannot protect themselves by first party
insurance. Nuclear accidents are usually excluded in the property insurance policies.
4.3. Safety regulation

The regulation of care could also be achieved by public safety regulation. In this case a
public regulatory body decides on safety measures and quantitative restrictions of nuclear
investments and production methods. The given norms may be controlled by inspection,
and enforced by various penalties.33

For care to be optimal, the authorities must know Y* which, of course, is a strong
assumption. The publicly available information on nuclear safety and production is most
limited. The public authorities are therefore dependent on information from the industry.
The information given by the industry may be biased, however. The authorities, and the
public, that distrust the industry may thus be unwilling to follow all advices given by the
industry. Complementary independent information is demanded, but the available infor-
mation is poor. The regulation may therefore be arbitrary with too much regulation in some
respects, and too little in others. In countries with a strong opinion against nuclear power
the industry may be forced to make investments although the impact on safety may be negli-
gible, while other control measures may be disregarded.

Another shortcoming is that safety-regulation does not contribute to the compensation
of victims.34

5. A new convention
Some authors have, as mentioned above, argued in favour of strict liability with higher

limits of liability (or unlimited liability) for plant-owners. The argument is that the industry,
that is best informed of the risks, shall also be responsible and have the full economic in-
centive to take care.

Strict liability may have, as noted above, a comparative advantage as a mechanism for
the control and compensation of accidents. An important obstacle in the case of nuclear
accidents is, however, that the liability level where bankruptcy and/or uninsurability be-
comes a reality is soon reached. This is already the case in Germany where liability in prin-
ciple is unlimited, but in practice the liability is limited due to the limits of insurability.

With unlimited liability and full insurance coverage the potential claims may come up
to, say US $ loo billion. The insurance industry cannot accept such risks. A reason is that
the experience of accidents, and thus the actuarial information is too limited. The industry
is unable to draw up adequate policies, and to price the various risks and precautions. It is
also impossible for the rcinsurance industry to accept the huge risks.

Note, however, that the uninsurability of large risks in the insurance market does not
mean that large risks cannot be shared by ex ante agreements. Risksharing agreements for
risks that cannot be covered by an established insurance industry (that supply policies at
premiums fixed ex ante) are common both in history and today. Roman syndicates as well
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as modern joint-ventures and indemnity clubs, fore. g. the liability of oil pollution, are such
agreements. Typical of such agreements is that the risk is uncertain and maybe impossible
to estimate, at least at the start, before large number information is available. A market
with the sale of policies with premiums fixed ex ante requires much large number experience.

In fact, the existing conventions on liability for nuclear accidents favour such risk-
sharing agreements. However, the conventions have only been slightly modified since the
1960s. The experience of nuclear accidents, arid the fact that the liability cannot be insured
on the market make it necessary (j) to increase the limit of liability and (ii) to solve the risk-
sharing, which can be done on a state level.

The risk-sharing needs to be realized through an international convention. First, the
damage is of a size and nature that it presumably causes conflicts among States. Second,
States are large enough to share and reinsure the large risks involved.

The convention would gain from being world-wide. More realistic, however, (at least
in the short run) is to try to establish an extended convention in EC and EFTA nations. As
an example we outline a convention including the following points:

The owner of a nuclear powerplant is strictly liable for losses caused by an accident,
including third party liability. So far there is no change as compared to today's con-
ventions.
In principle, the liability is unlimited. Initially, before the convention is established in
large parts of the world, it may be necessary to limit the liability to, say US $ 100 billion,
which is about 100 times the size of the liability today (including commitments of States).
For minor and medium size accidents this level is high enough, at least for property los-
ses. Social insurance, private health, life-insurance and pension schemes will to some
extent compensate for health care costs and income losses due to long-term radiation.
A key issue is to solve the bankruptcy/insurance problem. Otherwise compensations
will remain small in practice. A possible solution is a paragraph that stipulates that the
plantowner has to be a member of a mutual guarantee-fund, including the plant-owners
in the signatory States. The mutual pool covers the liability in case of an accident.
Assume, for instance, that there are 100 nuclear plants in the signatory States, and thus
100 members of the nuclear risksharing fund. Assume further that the maximum
liability of US $ 100 billion is to be covered in case of an accident. Each plant-owner
has then to contribute one billion dollars. Hence, a maximum guarantee of one billion
dollars for each plant-owner in case of an accident in any of the plants in the pool
would cover all possible claims.
The large potential claims on each plant and the possibility of an accident including
more than one plant, makes reinsurance necessary. A fraction of the desired coverage
might be provided by the international insurance market. It is therefore reasonable
that States reinsure the liability of the plants in their own country. Such an agreement
ought to be possible, because States are often co-owners of the nuclear plants. Already,
the States cover losses of the plants in their country up to a level of half a billion dollars.

The suggested size of the guarantee, and thus the potential liability of the plant-owners
and the States is about the same as it is today. The difference is that all plants share the costs
of accidents wherever they occur in signatory States. Assume, for instance, that there is an
accident in France that causes damages of US $ 60 billion in France, Belgium and Germany.
Each of the 100 plant-owners will then contribute 600 million dollars. For instance, the
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twelve plants in Sweden would have to cover 7.2 billion dollars of the losses. However,
most of these costs would be reinsured by the Swedish State and to some extent covered by
the international insurance market.

Today, the economic liability of plant-owners is most limited (sec table 1). Larger
damages are covered by States, or arbitrary spread by victims. The plant-owner has there-
fore an economic incentive to prevent small accidents in the first place. There is no collec-
tive economic responsibility for the industry. Hence a serious externality prevails, and thus
a rationale for political pressure, public control and heavy safety regulation. Maybe the
most important effect of the convention is that it would reduce the externality and the
political pressure. First, unlimited liability of the plant-owner reduces the externality to a
level set by bankruptcy. Second, liability over this level is to a large part transferred from
the single plant owner to a collective guarantee-fund mutually owned by the nuclear power
industry in the signatory States. As insurer, the mutual fund will face a moral hazard and
adverse selection problem. It will therefore be in the interest of the mutual fund to control
its members and to reduce risks, for instance by requirements for being accepted as a mem-
ber (and thus allowed to start up power production). As potential claims vary largely with
the density of population around the plant, and the construction of the plant, there will
immediately be a discussion within the industry on safety measures, different guarantee-
amounts and/or premiums for different plants. Although the experience of nuclear acci-
dents is most limited, there is substantial knowledge on risks and potential losses within the
industry which can be used in its internal control and pricing. Hence the industry will freely
take preventive measures and put a price, although incomplete, on the risks of nuclear
power.

The industry will not cover all potential damages, however. Parts will be covered by
first party insurances, social insurances and by victims. A large part will be reinsured by
signatory States. An externality will therefore remain, and so will the demand for political
control and safety regulation. The basis for political pressure and public regulation will be
reduced, however, if the industry takes the economic responsibility we suggest. Political
failures due to sudden opinions, poorly informed politicians etc., will presumably be reduced
by a convention. This is not only of public interest, but also of interest to the industry. A
convention may reduce hostility towards, and fear of, nuclear power and technical progress
in general.

6. Summary and final remarks
Today we have strict, but limited, liability in case of a nuclear accident. The Three Mile

Islands and the Chernobyl accidents have made in clear that new accidents with large losses
spread about, affecting a number of different countries may occur again.

Health-care and income losses are to a certain degree covered by private first-party
insurance and social insurances. Property losses by third parties are excluded, however, in
insurance policies. And the international conventions are insufficient to cover large losses.
If an area around a plant has to be abandoned, huge property losses may result with random
victimization, including disturbances of the financial system and international political
conflicts.

The limited liability also causes a free-rider problem in the nuclear industry. The indus-
try is not given strong enough incentives to prevent large accidents. Public safety regulation
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may reduce the accident risk. The authorities are dependent, however, on information from
the industry and of political opinions that may make the precautions inoptimally large in
some respects, and small in others.

Increased, or unlimited, strict liability would increase the compensation to victims, and
the incentives to take care in the industry. A problem is, however, that the level where the
nuclear firm goes bankrupt, and where the international insurance market refuses to give
coverage, is soon reached.

An extended international convention could, however, improve the situation consider-
ably. To demonstrate this, we present an example of such a convention. The strict liability
of a plant-owner is unlimited, or restricted to US $ loo billion (given that the number of
plants in the signatory states is one hundred).

The costs are spread by a mutual guarantee fund set up by the convention. The plant-
owners are mandatory members of the fund. Each plant-owner has to sign a guarantee of a
maximum of one billion dollars in the case of an accident in any of the plants in the member
states. With liability limited to US $ 100 billion and 100 plants this is enough to cover all
claims. This amount can, like it can today, be reinsured by the State and, to some extent,
the insurance market.

The suggested convention is simply an ex ante agreement among States and plant-
owners on how to distribute costs of potential accidents. An accident today could lead to
random victimization, political conflicts and large economic disturbances. An ex ante regu-
lation is not only of public interest, but also of interest to the industry. A convention reduces
the public's disutility of risk aversion thus the fear of nuclear power in general.

An important effect of a convention would be that the accident prevention would gain
a new economic dimension. Unlimited liability of plant-owners in combination with a
mutual guarantee fund will create a collective interest of the industry to reduce risks and to
control pool members. This can be done by requirements for being accepted as a member
of the pool and by internal pricing of safety-measures.

An opinion in favour of a convention may be established. First, countries without
nuclear power have only benefits of the system. Second, countries with nuclear power may
have very large losses. It is therefore in the interest of these countries to clarify the liability
and to share the costs. Third, there are well-functioning negotiation bodies within OECD,
EEC and EFTA that can prepare a convention. A problem may be that the accident risks
vary in different countries. Hence there may be disputes on membership, guarantees and
fees. However, the safety and the construction of the plants in this part of the world is rela-
tively similar, which simplifies a convention of EEC and EFIA countries. The rest of
Europe may join the convention later on. Fourth, economicajly very strong pressure-groups
have much to gain from the convention and the cost-sharing, especially creditors, farmers
and insurers with a lot of real estate in their portfolios.
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