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OVERVIEW OF NUCLEAR POWER
IN THE EUROPEAN UNION

Within the European Union (EU), nuclear power is
a divisive issue on a public and political level. Of the
27 Member States, 15 have nuclear power, with a to-
tal of 145 nuclear reactors providing 30 percent of the
EU’s electricity. France has by far the largest nuclear
fleet, operating with 45 percent of the EU’s total capac-
ity.
Since the Chernobyl accident in 1986, there has
been a downturn in the fortunes of the nuclear indus-
try, and the absolute number of reactors in operation
is expected to decline from 172 reactors in 1987 down
to 135 reactors by 2010, and in 2006 eight reactors were
shut. However, there is renewed interest in nuclear
power and reactors are under construction in Bulgaria
(Belene), Finland (Olkiluto 3), and France (Flamanville
3), the first new reactors orders in a Member State for
over a decade.

Proposals are being developed in a number of
countries in the EU to order new nuclear power plants.
This includes a proposal for a reactor in Lithuania that
would be jointly owned by Estonia, Latvia, and Po-
land. The proposals in other new Member States (Ro-
mania and Slovakia) also involve considerable coop-
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eration with international utilities or constructors. In
the United Kingdom (UK), the Government has stated
its desire to see the continual use of nuclear but says
the decision rests with the utilities. A number of ven-
dors (Areva and AECL) have submitted designs for
approval.

In some countries, there are no plans to build new
reactors, although the existing reactors are being sub-
ject to plant life extensions, which simultaneously
expands the output from each unit and prepares to
extend their operating lives.

A number of countries have politically agreed to
phase out plans. The most active is in Germany where
a number of reactors have been closed. In Sweden, the
original timetable for closure of reactors has slipped
significantly. In January 2003, in Belgium, an agree-
ment to limit the operating life of the reactors to 40
years and to stop building nuclear power plants was
reached.
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Figure 13-1. Status of Nuclear Power in Europe.

556



The other countries in the EU do not have nuclear
power, and their view on it varies considerably. Aus-
tria has been outspoken in its criticisms of nuclear
power and has been actively engaged in the nuclear
debate in neighboring countries. Similarly, Ireland
has actively engaged in the UK nuclear debate, partic-
ularly as it relates to the Sellafield reprocessing plant.

Under Business As Usual scenarios, the number of
reactors being built will not even replace those due to
be closed at the end of their working lives. Both the
International Energy Agency (IEA)! and the European
Commission? anticipate a drop of installed nuclear
capacity, no later than 2030, by 44 percent and 25 per-
cent, respectively.

STATUS OF NUCLEAR INSURANCE REGIMES
IN MEMBER STATES OF THE EU

There are two basic international legal frameworks
contributing to an international regime on nuclear li-
ability: The International Atomic Energy Agency’s
(IAEA) 1963 Convention on Civil Liability for Nuclear
Damage (Vienna Convention), the Organization for
Economic Cooperation and Development’s (OECD)
1960 Convention on Third Party Liability in the Field
of Nuclear Energy (Paris Convention), and the associ-
ated “Brussels Supplementary Convention”? of 1963.
The Vienna and Paris liability conventions are also
linked by a Joint Protocol adopted in 1988.*

557



THE ORIGINAL LIABILITY AND
COMPENSATION REGIMES

Negotiated at a time when the nuclear power in-
dustry was in its infancy, the Vienna and Paris Con-
ventions had two primary goals: first, to create an
economic environment where the nascent nuclear in-
dustry could flourish; and, second, to ensure that clear
procedures and some compensation would be avail-
able in the event of an accident. The first aim would be
achieved by removing legal and financial uncertainties
over potentially enormous liability claims that could
arise in the event of an accident. From the industry’s
development, it was clear that nuclear power could
only be exploited as an efficient and independent
source of energy if a reasonable amount of financial
protection were available for private investors who
were placing their financial resources in an unknown
and potentially dangerous sector.’

While there are some differences in detail, the Vi-
enna and Paris Conventions have some important fea-
tures in common. In particular they:

* Allow limitations to be placed on the amount,
duration, and types of damage for which nucle-
ar operators are liable;

* Require insurance or other surety to be ob-
tained by the operator;

* Channel liability exclusively to the operator of
the nuclear installation;

* Impose strict liability on the nuclear operator,
regardless of fault, but subject to exceptions;
and,

* Grant exclusive jurisdiction to the courts of one
country for any given incident, normally the
country in whose territory the incident occurs.
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Chernobyl clearly revealed a number of deficien-
cies in the regimes established by both the Vienna
and Paris Conventions.” Compared with the damage
caused by the Chernobyl accident, it was obvious that
the liability amounts were woefully low. Many coun-
tries were not party to either Convention.®? Not all of
the damage, or even the most serious damage, caused
by Chernobyl was covered by the definition of dam-
age applicable under either Convention. There were
also problems with the limits on the time in which
claims for compensation could be brought, the claims
procedures, and the limitations on which courts had
jurisdiction to hear claims.

POST-CHERNOBYL REVISIONS TO THE
LIABILITY AND COMPENSATION REGIMES

Following the 1986 accident at Chernobyl, sig-
nificant effort was made by the international nuclear
community to modernize a number of conventions.
This eventually led to the revision of the international
regime and the adoption of a number of new conven-
tions, including:

* The International Nuclear Safety Convention,

June 1994.

* Joint Convention on the Safety of Spent Fuel
Management and on the Safety of Radioactive
Waste Management, June 2001.

* Convention on the Early Notification of a Nu-
clear Accident, October 1986.

* Convention on Assistance in the Case of a Nu-
clear Accident, September 1986.
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On nuclear liability, as an interim step intended
primarily to address the lack of membership in both
the JAEA and OECD liability regimes, the parties to
both the Vienna and Paris Conventions adopted the
1988 Joint Protocol.” The Joint Protocol generally ex-
tends to states adhering to it the coverage that is pro-
vided under the convention (either Paris or Vienna)
to which it is not already a Contracting Party.' It thus
creates a “bridge” between the two conventions, ef-
fectively expanding their geographical scope. In do-
ing so, it ensures that only one of the two conventions
will be exclusively applicable to a nuclear incident.™
At the time, it was believed that the link established
by the Joint Protocol would induce a greater number
of Central and Eastern European countries to join the
Vienna Convention, particular those that had formed
part of the former Soviet Union, a hope only partially
realized."

The international community soon recognized,
however, that the Joint Protocol was not enough
to redress the liability and compensation problems
brought to harsh light by the Chernobyl accident. To
attract broad adherence to the international nuclear li-
ability conventions and to make them really effective,
reform had to be more far reaching. In short, it had
to ensure that in the case of a nuclear accident, much
greater financial compensation would be made avail-
able to a much larger number of victims, in respect of
a much broader scope of nuclear damage, than ever
before.

The process of negotiating amendments to the
Vienna Convention began in 1990 and concluded in
1997. Work then began officially in 1997 on revisions
to the Paris Convention and in 1999 for the Brussels
Supplementary Convention. Amending protocols
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to the Vienna, Paris, and Brussels Conventions have
been adopted® as well as the new Convention on Sup-
plementary Compensation (CSC), a completely new
convention intended to establish a global regime of
liability and compensation.™

The revisions to the Vienna and Paris/Brussels
Conventions do increase the amount of compensa-
tion available, expand the time periods during which
claims might be made, and expand the range of dam-
age that is covered by the Conventions. It is also worth
noting that in the formula to be used for State contri-
butions to the combined fund under the revised Brus-
sels Supplementary Convention, the proportion to be
raised is more closely related to the actual generation
of nuclear power by the participating states.”

The new liability and compensation amounts
would be higher than before, with operator liability
under the revised Paris Convention required to be at
least €700 million and total compensation available
under the revised Brussels Supplementary Conven-
tion would be €1500 million. Nonetheless, the over-
all amounts remain worryingly low when compared
with the costs of the Chernobyl accident, currently es-
timated to be in the order of tens and hundreds of bil-
lions of euros.'® Further, setting fixed compensation
sums is not only arbitrary (in the absence of genuinely
robust estimates of probable damage) but it is also un-
likely to be valid over the longer term (unless they can
be continually adjusted to take into account changes
in the economic profile of accident consequences).!”
Table 13-1 depicts compensation and liability.
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Operator Total Combined Total
Convention LA O Compensation
+ Installation from Other Available
State States Party

Paris, 1960 €6t0 €18 - €6t0 €18
Brussels, 1963 Up to €202 €149 €357
Paris, 2004 At least €700 - At least €700
Brussels, 2004 Up to €1200 €300 €1500
Vienna, 1963 €50 - €50
Vienna, 1997 Up to €357 - €357
CSC, 1997 At least €357 Depends At least €713

All figures are rounded and for millions of euros (€)—See
Annex 1 for details.

Table 13-1. Summary Table Showing
Liability and Compensation Amounts
for Different Conventions.™

CURRENT STATUS

Less than half the world’s nuclear reactors are cov-
ered by any of the existing international agreements."
Moreover, although there are unifying features, the
nuclear liability conventions do not provide one com-
prehensive and unified international legal regime for
nuclear accidents. In fact, there is a labyrinth of inter-
twined international agreements on nuclear liability,
the interrelations of which have become increasingly
complicated.” Currently, there are at least eight such
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agreements, including the 1960 Paris Convention, the
1963 Vienna Convention, the 1963 Brussels Supple-
mentary Convention, the 1988 Joint Protocol, the 1997
Protocol to Amend the Vienna Convention, the 1997
Convention on Supplementary Compensation, the
2004 revised Paris Convention, and the 2004 revised
Brussels Supplementary Convention. The complica-
tions arise because the earlier and revised versions of
some of these instruments may coexist, and states may
become party to more than one instrument.” Figure
13-2 is depicts reactor insurance only.
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Figure 13-2. Insurance of Nuclear Reactors.?

The goal to ensure broad participation in the new
regimes has not been achieved. At this point, only five
countries have ratified the 1997 Vienna Convention.
This was enough to bring the Protocol to amend the
Vienna Convention into force in 2003, but the lack of
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wide adherence remains problematic.” There has also
been a delay in the ratification of the revised Paris
Convention and the revised Brussels Supplementary
Convention. * In order for the Protocol amending the
Paris Convention to enter into force, it must be rati-
fied by two-thirds of the Contracting Parties. For EU
Member states, this was supposed to have taken place
by the end of 2006, but it has not yet been done.” For
the Protocol amending the Brussels Convention, rati-
fication by all Contracting Parties is required. Only
three countries have ratified the new Supplementary
Compensation Convention.?

The revisions of the original liability and compen-
sation Conventions may not be supportive of ensuring
broad adherence by a large number of states. To en-
sure a favorable environment for those considering in-
vesting in nuclear programs, it is necessary for instal-
lation states, states involved in the supply of nuclear
materials or services for these programs, and all other
states that might be affected by a nuclear accident to
be under the umbrella of the same liability and com-
pensation regime. For a liability and compensation
regime to be attractive to states seeking to maintain or
increase their nuclear power programs, the burdens
imposed by a liability and compensation regime must
not be too great. However, the expanded definition
of damage, extended time frames, and raised liability
and compensation amounts are proving problematic
for some countries.

Conversely, to be attractive for a state without
nuclear power plants, the liability and compensation
conventions must offer sufficient compensation, and
the regime must not introduce unacceptable restric-
tions or burdens when seeking to obtain compensation
for losses incurred. For such states, becoming party to
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one of the nuclear liability conventions is not neces-
sarily an attractive proposition, even if the revisions
are taken into consideration. This is not surprising as
the Paris and Vienna Conventions were essentially
developed to nurture nascent nuclear industries, and
the recent revisions have done little to alter this funda-
mental characteristic of the instruments and protect-
ing and promoting nuclear power remains a central
feature. Even as revised, the levels of compensation
are relatively low when compared to the likely costs of
a serious accident. By becoming a party, a non-nuclear
power generating state might actually restrict its pos-
sibilities for obtaining legal remedies in the event of
an accident.”

Until recently most EU Member States were party
to the Paris/Brussels regime of nuclear liability and
compensation, and this was considered a sufficiently
uniform situation for the European Commission not
to consider specific EU measures in this field.?® Since
the 2004 EU enlargement, this is no longer the case
(see Table 13-2). EU States variously are party to the
original Vienna convention; the revised Vienna con-
vention; the Paris Convention; some have signalled
their intention to adhere to the revised Paris Conven-
tion; and some are party to both the Paris and Brussels
Conventions. The current range of operator liability
in Member States goes from the low of €50 million in
Bulgaria and Lithuania to unlimited liability in Ger-
many. A full list of the different liability and compen-
sation requirements in the EU Member States can be
found in Appendix 2.
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. Paris Convention + Vienna Convention Convention on
::m Party_tn ‘.".'y Parls_ Brussels . ) Supplementary
uclear Liability | Convention, Sunol Original Revised .
Convention 1960 pp emeptary Compensation,
Convention (1963) (1997) 1997
Austria, Greece, Belgium, Denmark, Bulgaria, Latvia, Romania
Cyprus, Portugal Finland, Czech Romania
Ireland, France, Republic,
Luxembourg, Germany, Estonia,
Malta Italy, Hungary,
Netherlands, Lithuania,
Slovenia, Poland,
Spain, Slovakia
Sweden,
United Kingdom

See Annex 2 for details.

Table 13-2. Summary of EU Country Participation
in International Nuclear Liability Regimes.

Some EU Member States are not party to any of
the international nuclear liability Conventions. In-
deed, for EU countries like Ireland, Luxembourg,
and Austria® —gravely concerned about the risks of
nuclear power in neighboring countries, but with no
nuclear power plants of their own—it would be dif-
ficult, indeed, to identify many, if any, reasons why
they should accede to the current nuclear liability con-
ventions.™

From the discussion above, it can be seen that there
are widely divergent nuclear liability and compensa-
tion arrangements currently in place across the vari-
ous EU Member States. These have profound implica-
tions for reactor safety, compensation of victims in the
event of an accident, and for competition in the EU
electricity market.

The problem created by this current situation has
been recognized by the European Commission, which
was to undertake an impact assessment in 2007 to ex-
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plore the range of possible solutions and prepare a
proposal to the Council.*

IMPACTS ON THE PRIVATE NUCLEAR
INSURANCE MARKET

The capacity of the private nuclear insurance mar-
ket is also a major factor in determining the amount
and extent of liability imposed on nuclear operators.
According to the concept of the international nuclear
liability conventions, coverage and liability amount
are interlinked. The problems which insurers might
have with the revised conventions could therefore
put the results of the revision exercises at risk. In gen-
eral terms, the shortcomings in the size and extent of
coverage have a direct impact on the size and extent
of the operator’s liability. As a consequence, liability
amounts exist worldwide which largely correspond to
the insurance capacity but which do not match the nu-
clear risk.” The expanded scope of operator liability
and the raised liability limits introduced by the 2004
amendments to the Paris Convention need to be seen
in this context.

During the negotiations to revise the Vienna and
Paris Conventions, representatives of the nuclear in-
surance industry stated that some of the proposed
amendments would be problematical.* In particular,
the nuclear insurance industry was concerned that
there was:

* Insufficient private insurance market capacity

to insure nuclear operators against raised li-
ability amounts;

* An unwillingness of the market to cover ex-

tended /extinction periods during which an
operator would be liable;
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* A difficulty in that private insurance could not
cover all the categories included in the expand-
ed definition of damage. *

Effectively, as a consequence of the revisions intro-
duced into the Vienna and Paris Conventions, nuclear
operators might no longer be able to obtain private
insurance coverage to cover their full liabilities un-
der the revised Conventions. Tetley argues that, if
no insurance cover is available, then the liability for
the revised scope of cover must fall either on the op-
erator directly or on the national government. The
gap which has opened up between what the liability
risks the operators are required to assume under the
revised convention and the coverage available from
private insurers, is causing problems and is delaying
ratification of the revised liability Conventions.*® Tet-
ley summarized the concern thus: “The financial un-
certainties introduced by the new heads of cover un-
der the revised conventions will cause a reduction in
insurance cover unless a consistent approach is found
to deal with the unquantifiable risks imposed upon
the nuclear operators.”%

Another problem has to do with the new percep-
tion of the possibilities of terror attacks against nucle-
ar installations. Under the Vienna Convention (both
the original Convention and as amended by the 1997
Protocol) and the original Paris Convention, terrorism
is not a ground for exoneration. This is because acts
of terror are not explicitly given as a basis for exon-
eration of operator liability and the kind of terrorism
like the events of September 11, 2001 (9/11) cannot
be considered as an armed conflict, hostilities, civil
war, or insurrection.”® Consequently, the operator of
a nuclear installation is liable for damage due to acts
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of terrorism. After the events of 9/11, the insurance
pools reappraised the risks associated with acts of ter-
ror, concluding that the probability of a nuclear reac-
tor becoming the target of such an attack was signifi-
cantly higher than had been previously considered to
be the case. During the negotiations on the revision of
the Paris Convention, there was a call from the nucle-
ar insurance industry for a review of the provisions
of Article 9, with a view to exonerating an operator
from liability for damage arising as a consequence of
an act of terror.* This was not accepted by the parties,
and consequently damage resulting from terrorism
will still be covered by the revised Conventions also.*’
Nevertheless, some insurers may be able to limit their
coverage to operators for damage caused by a nuclear
incident resulting from a terrorist act —requiring state
intervention to insure this risk.*’ This means that a
new gap has opened up between the obligations on
operators under the Conventions and what the pri-
vate nuclear insurance market is prepared to cover.*

The problems with private insurance can be seen
to be, at least partly, a financial question. It is not that
insurance is unavailable, it is just that “few can be pur-
chased at reasonable cost or at least at costs that are
competitive with rates offered by the nuclear insur-
ance pools.”# The UK government laid out the cur-
rent difficulties in its recent consultation paper when
it said:*

When the revised Conventions are implemented in
the UK there will be an increase in the liability amount
and the cost of insurance for UK nuclear operators
(present ones and any future ones). To the extent that
commercial cover cannot be secured for all aspects of
the new operator liabilities, the Government will ex-
plore the alternative options available — including pro-
viding cover from public funds in return for a charge.
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However, it is also, at least partly, a political deci-
sion. Simply because the private insurance industry is
not able or willing to make cover available at the ap-
propriate price to the industry does not mean that the
risks are not there. As Pelzer has commented:*

Tetley’s conclusion clearly confirms the old school of
thinking that liability means insurability. Legislators
cannot agree to that view nor is it in the best interest
of operators—not to mention the interest of possible
victims —to be tied to the insurance industry without
alternatives. For good reasons and after long difficult
negotiations, States agreed on the revised conventions
with a view to establishing a more risk adequate li-
ability regime and to better protecting victims. There
is no “inconsistent approach” which would warrant a
change or an insurance adequate streamlining of the
new liability concept only for the reason that the insur-
ance industry is unable to cover the liability.*

The only conclusion which can be drawn from
the insurers’ reluctant position is to look for coverage
other than insurance.

From the perspective of potential victims, there is
a pressing need to ensure full and effective compen-
sation for the full risks of nuclear accidents, and it is
less of an issue what the specific modalities are. In
accordance with the conventions, gaps in insurance
coverage have to be covered by the installation state
that has to step in to the extent that insurance or other
financial security is not available or not sufficient to
satisfy claims.* Pelzer argues that it would send the
wrong signal if the advantages of the revised nucle-
ar liability law could only be implemented with the
help of state money. It derogates from the “polluter
pays” principle, unless of course a nonsubsidized fee
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or premium is paid for that security. He argues that
operators, in their own best interest, would therefore
be well advised if they look for solutions to cover the
insurance gaps by means of their own.*

From the perspective of the efficient functioning
of the energy markets (for example, avoiding sub-
sidies to nuclear power by failing to internalize the
full costs of nuclear generation), whatever modalities
are chosen must be reflected in the price of electric-
ity from nuclear generation. Instituting some form of
operators’ pooling (rather than pooling of State funds)
could be one way of realizing this objective.

Europe’s Changing Energy Market.

The energy sector in Europe will undergo consid-
erable change over the coming decades. A combina-
tion of aging infrastructure, a growing awareness of
climate change, and the dwindling of European fossil
fuel reserves will result in considerable investment in
noncarbon or low carbon emitting energy sources.

The scale of the investment anticipated in the EU
over the next decade is unprecedented, the Interna-
tional Energy Agency (IEA) estimates that between
2005 and 2030, the EU will need 862 GW in total new
capacity to replace aging conventional and nuclear
power plants and meet increases in demand.* Of this
additional installed capacity, 465 gigawatts (GWe) or
61 percent of the current total of 395 GWe will be re-
placed during this period.

The EU is a global driving force on climate change
and has set targets to reduce its Greenhouse Gas emis-
sion by 20 percent by 2020. The European Commis-
sion has placed at the heart of its attempt to reduce
emissions the European Emissions Trading Scheme
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(ETS). This was finally adopted by the EU in October
2003 and was intended to introduce a “cap and trade”
system for stationary CO, emissions. This was to cov-
er around 40 percent of all Greenhouse Gas emissions
from EU 27. The scheme became operational in Janu-
ary 2005, with the first trading scheme running until
the end of 2007. The second period runs until the end
of 2012.

The ETS covers only large industrial CO, produc-
ers, including: power stations over 20 MW; oil refin-
eries; coke, iron, and steel; lime and cement produc-
tion; glass production; ceramics; and paper and pulp
production. The methodology of the scheme is for a
set number amount of emission allowances to be al-
located to each Member State, based on the existing
emissions. In the first phase, a minimum of 95 percent
of the allowance has to be allocated for free (or grand-
fathered). In the second phase, this is 90 percent. The
rest are supposed to be auctioned.

The key issue, therefore, is the level of allocations.
Member States made applications to the European
Commission, who then offered revised allocations.
The allocations for phase II are to be announced by
the Commission in December 2007.

It has been retrospectively shown that in phase I,
there was a major over-allocation of emission permits
to such an extent that Member States handed out per-
mits for 1829 million tons of CO, in 2005, while the
actual emissions were 1,785 million tons.>*® With such
overcapacity, it is hardly surprising that, despite a
buoyant start, the price of carbon has dropped to
close to zero from a high of over €30/ton. Despite the
fact that virtually all of the permits were given to the
utilities for free, the introduction of the ETS has had
a measurable impact on the price of electricity in Eu-
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rope. This has been the advantage of the large electric-
ity generating sources, and it has been said that the
main economic winners of the current scheme have
been the coal and nuclear utilities.”® This is all the
more remarkable as the nuclear industry is currently
excluded from the scheme.

It is anticipated that the second phase of the ETS
will introduce lower permits for Member States, how-
ever, the impact that this will have on the price of CO,
is still to be determined. In particular, the phase II al-
lows, through a linking directive, the use of carbon
credits gained through the Joint Implementation and
Clean Development Mechanism of the Kyoto proto-
col. Depending on the volumes involved, which could
be significant, this may have a considerable impact on
the carbon price in the ETS.

The lack of price consistence in the carbon mar-
ket has led the nuclear industry to call for a guar-
anteed floor price. The industry argues that its long
investment cycle means that it needs some certainty
over the market fluctuations and the chief executive
of Electricité de France (EdF) has stated, “To make a
commitment of billions of pounds to a project with a
time-scale of half a century, investors above all need
predictability about price. They must know the value
society will place on carbon reduction not just tomor-
row, but 10, 20, 30, 40 years from now.”*?

Despite the uncertain start for the ETS, it is clear
that it remains a central part of the EU’s policy on
climate change. Over the coming years, further mea-
sures will be introduced to enlarge and refine the ETS.
For it to be successful, it will require a significant and
relatively certain price for carbon. Given the impor-
tance that the EU has placed on ETS in its fight against
climate change, it should be assumed that a long-term
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carbon price, conducive to the nuclear industry, will
be introduced.

Costs of a Nuclear Accident and the Challenges of
Externalities.

Limits on the liability of nuclear operators for
off-site damage caused by a severe nuclear accident
amount to an implicit subsidy of nuclear electricity.
While there is some disagreement as to the exact de-
gree of the subsidy, several assessments have con-
firmed that limits on the liability exposure of operators
below the anticipated costs of a nuclear accident act as
a significant subsidy to nuclear power generation.”

One study suggested that if EAF, the main French
electric utility, was required to fully insure their pow-
er plants with private insurance but using the cur-
rent internationally agreed limit on liabilities of ap-
proximately €420m, it would increase EdF’s insurance
premiums from €0.017/MWh, to €0.19/MWHh, thus
adding around 8 percent to the cost of generation.
However, if there was no ceiling in place and an oper-
ator had to cover the full cost of a worst-case scenario
accident, it would increase the insurance premiums
to €5/MWh, thus increasing the cost of generation by
around 300 percent.>

THE COSTS OF SEVERE REACTOR ACCIDENTS

One reason for the lack of consensus on the precise
extent of the subsidy resulting from limited liability
of operators is that, while it is acknowledged that the
consequences of serious nuclear accidents are very
large and widespread, estimates of the likelihood and
off-site consequences of a severe nuclear reactor ac-
cident vary widely.”
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It is not unusual for different risk analyses car-
ried out at the same reactor or different reactors of the
same type to produce central value estimates that dif-
fer from one another by several orders of magnitude,
and upper- and lower-bound estimates of damage
can vary similarly, with no secure criteria for select-
ing among the conflicting expert assessments.”® In
the literature various accident scenarios are sketched,
whereby the damages typically range from €100 mil-
lion to €10 billion,”” although some cost estimates are
dramatically higher.

An early estimate put the minimum near-term
costs of the Chernobyl accident to be in the neighbor-
hood of $15 billion, with longer-term costs of $75-150
billion.” A 1990 report prepared by Yuri Koryakin,
the then-chief economist of the Research and Devel-
opment Institute of Power Engineering of the Soviet
Union, estimated that the costs from 1986 through to
2000 for the former Soviet Republics of Belarus, Rus-
sia, and Ukraine, would be 170-215 billion rubles (at
the then official exchange rate this would be equiva-
lent to $283-358 billion).®® The Belarus Government
estimate the total economic damage caused between
1986-2015 will be $235 billion (June 1992 prices).! An-
other estimate suggests overall economic costs in the
Ukraine alone of $130 billion.®

Following the Chernobyl accident, the U.S. General
Accounting Office (GAO) conducted an analysis of the
off-site financial consequences of a major nuclear ac-
cident for all 119 nuclear power plants then operating
in the United States. The estimates ranged between a
low of $67 million to a high of $15,536 million.®*

Four reactor accident scenarios considered by the
EU ExternE project, yielded cost estimates for dam-
age ranging from €431 million to €83,252 million.** It
should be noted that these cost estimates exclude de-
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contamination, although it is acknowledged that these
costs “can rapidly be very high,” and that there are
major limitations to the economic evaluation,® arising
from:

* Uncertainties on the impact (evaluation of
source term, difficulties to estimate the en-
vironmental impacts due to the long-term
contamination, uncertainties on the radiation
health effects, etc);

* Uncertainties on the efficiency of countermea-
sures; and,

* Economic evaluation of some social conse-
quences is nearly impossible.

At the same time, the often-cited expert opinion is
that the type of reactors used in Western Europe have
a very low probability of the kind of failure that would
produce a severe accident. The exact values associated
with an event in which there is a failure of contain-
ment and hence potentially significant damage vary
from one set of experts to another but, in general, ex-
perts consider that the probabilities in the order of 10
and lower. Normalized to the probability of the event
and to the electricity generation over a power plant’s
lifetime, the expected value of formal risk (i.e., prob-
ability x consequences) from an accident appears low,
even against uncertainties in the accident probability.

However, the applicability of such tools is at least
questionable, as it is also widely accepted that it is not
only the expected value of risk (i.e., probability x con-
sequence) that is important for the valuation of major
accidents. Moreover, it appears that the estimates of
the externalized costs of nuclear electricity are much
more sensitive to changes in expert assessment of the
expected off-site consequences of a worst-case acci-
dent, than of its likelihood of occurrence.®®
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EXTERNALITIES

In general, comparing externalities between differ-
ent energy sources and processes remains problematic.
When comparing external costs of energy options, the
same standard of environmental effects should be ap-
plied to all the options. However, the classification of
environmental effects is inconsistent. Different valua-
tion studies address different stages of the fuel cycles
and different phases in the life cycles of the associated
facilities.®” Other difficulties arise owing to ignorance
or damages that are effectively valued at zero. They
are likely to be ignored in the pricing of electricity, se-
lection of resources, and for any other policymaking
purpose. Our knowledge of the environmental dam-
ages and the future is too uncertain to allow reliable
estimates of damages. The consequence is that there
can be little confidence that efforts to quantify and
aggregate environmental externalities will yield sys-
tematic, comprehensive, or perhaps most importantly,
comparable results.®®

The ExternE Project set out to be the first system-
atic approach to the evaluation of external costs of a
range of different fuel cycles.®” The study’s principal
objectives to the end of 1995, when the first series of
reports was published, were:

* Todevelop a unified methodology for quantify-
ing the environmental impacts and social costs
associated with production and consumption
of energy;

* To use this methodology to evaluate the exter-
nal costs of incremental use of different fuel
cycles in different locations in the EU; and,

* To identify critical methodological issues and
research requirements.
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The 1995 ExternE report sought to quantify im-
pacts and their associated externalities using an ap-
proach that accounted for the latest developments in
environmental research. It reported external fuel cycle
costs spanning three orders of magnitude.”” Among
the main contributing factors leading to this large
range of results were the differing methodologies and
assumptions used for the assessment of severe nuclear
accidents.”

It has been subsequently noted that the boundar-
ies and limitations of the estimation of the economic
consequences, including the remaining uncertainties
and nonquantifiable effects, “show the limitations of
the economic modeling of the costs of accidents which
cannot integrate the complexity of a post-accidental
situation.””? Despite further work on refining the
analyses, the treatment of severe nuclear reactor ac-
cidents by ExternE remains problematic. Indeed, in a
subsequent review and after considerable additional
work, the ExternE team concluded: “The subject is one
of the most difficult to be faced in the project: indeed
despite earlier extensive research a clear solution to
the problem is still to be identified.”” The portion of
the external costs that might be internalized by nucle-
ar accident insurance was not addressed by ExternE.”

According to ExternE there remains wide diver-
gence in opinion on what consequences should be
looked at and hence what probabilities should be at-
tached to those consequences. For the analysis of nu-
clear accidents from a PWR reactor, different source
terms for release have been used as base data in France,
Germany, and the UK. The significant differences in
the release categories analyzed and in the probabili-
ties attached to those releases, leads to considerable
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variation in assessments making cross-country com-
parisons difficult. Even more importantly, it makes it
difficult to accept that there is a unique expert view of
the accident probabilities that can be defined as objec-
tive. It shows that the accident scenarios and their as-
sociated probabilities are determined partly by judge-
ment and partly by more “objective” considerations.”
This implies that expert opinion should not be seen as
single-valued and objective, and policymakers have
to choose between different sets of consequences and
probabilities.”

Related to the discussion above is the issue of how
one treats public estimates of probabilities versus ex-
pert estimates in the assessment of accidents. Clearly
both matter; one cannot ignore the careful analysis
carried out by the experts, but at the same time one
cannot overlook the opinions of the public. In the case
of accidents which occur with reasonable frequency,
this problem is resolved by looking at the relative fre-
quencies of different accidents and basing the prob-
abilities of such accidents on the relative frequencies.
For nuclear accidents, there is no such history to draw
on.”” There have been hardly any major incidents with
serious consequences in the history of nuclear power;
for some experts, the one at Chernobyl is not con-
sidered relevant to the reactors deployed in Western
Europe. Hence the divide between public and expert
opinion has not narrowed appreciably over time. The
expected value of damages is not enough. The public
is willing to pay something for the reduction in risk
per se, which is not captured in the expected value.”

The potential consequences from a single incident
are also recognized as an important key criteria on its
own.” While the approach of explicitly suggesting
acceptable risk levels is partly established in environ-
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mental policy, up to the present ExternE failed to con-
sistently integrate the level of potential consequences
as an individual parameter into the valuation frame-
work.®

The 2005 ExternE Methodology Update concluded,
with respect to severe accidents in the nuclear sector,
that:

It is sometimes argued that, for so-called Damocles
risks, i.e., risks with a very high damage and a low
probability, the risk assessment of the public is not
proportional to the risk. The occurrence of a very high
damage should be avoided, even if the costs for the
avoidance are much higher than the expectation value
of the damage. However past attempts to quantify this
effect have not been successful or accepted, so there is
currently no accepted method on how to include risk
aversion in such an analysis. Consequently, it is cur-
rently not taken into account within the ExternE meth-
odology. Research on how to assess this, for example

with participatory approaches, is clearly needed. *
Proposals for New Nuclear Legislation.

From an economic perspective, the basic rule which
should underlay a nuclear liability regime is rather
straightforward: the legal regime should provide for
incentives to nuclear operators to internalize their risk
costs in order to maximize prevention. The basic idea
is that by exposing nuclear operators to the full risk
costs they are generating, an efficient internalization
of the nuclear risk can take place. Of course, this in-
ternalization can be reached through a variety of le-
gal and economic tools. For the nuclear sector, safety
regulation plays a crucial role (i.e., so that nuclear re-
actors are designed, built, and operated in such a way
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as to minimize the risk of accidents). Liability rules
have an important function in complementing safety
regulation.

However, on the basis of straightforward economic
analysis of nuclear liability law, it is clear that a nucle-
ar operator should be exposed to the full costs his ac-
tivity generates in order to provide optimal incentives
for prevention.®” From this simple rule a few equally
simple rules of thumb follow as far as the structure
of the regime of nuclear liability is concerned: nuclear
operators should in principle be fully liable for the
potential damage caused by their activity and, to the
extent that compensation is provided through an-
other source (government or insurance), mechanisms
should be put in place as a result of which the nuclear
operators’ preventive efforts are taken into account. In
insurance, these are the well-known techniques of risk
differentiation as a remedy to moral hazard;* in case
of government provided compensation the financing
should in principal also be risk related whereby, a
government fund is financed by risk-based premiums
paid by operators.* The international nuclear com-
pensation regime has been heavily criticized in the
law and economics literature for not respecting these
rules of thumb.®

It has been pointed out that the international re-
gime of the conventions and the U.S. national nuclear
compensation schemes were originally very similar,
but they have since evolved along different lines to
be quite markedly different today. The discussions on
the international conventions and the American com-
pensation scheme beginning in the 1950s started from
the idea that nuclear energy development had to be
supported. This entailed limiting the nuclear opera-
tor’s liability and making public funding available to
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compensate for victims of a nuclear accident. In the
United States, it was accepted much faster than in Eu-
rope, that this justification cannot be upheld forever.
As a result, already in 1982, the United States com-
pletely abandoned the public funding of nuclear dam-
age, whereas the international regime today still to a
large extent relies on public funding.®

Faure and Vanden Borre have concluded that
the economic goal of cost internalization cannot be
reached in the current international conventions re-
gime for two main reasons: the individual liability of
the nuclear operator® is only a small fraction of the
potential costs of a nuclear accident (looking at the
damage estimated between €10 billion and €100 bil-
lion). Moreover, the second layer of compensation
in the international regime is entirely provided for
through public funds (the installation state in a second
layer and a collective state fund in the third layer),
whereby no risk-related financing takes place whatso-
ever. The second and third layer of public funds are a
pure subsidy to the nuclear industry and fail to make
any contribution to cost internalization.®® Faure and
Vanden Borre argue that the U.S. model shows that
if a compensation regime were to be organized as a
collective responsibility of the nuclear industry (thus
excluding public funding), much higher amounts of
compensation can be provided to victims and a better
internalization of the nuclear risk can be promoted.
They point to the operators’ pooling systems estab-
lished in the United States and Germany as having
demonstrated the capacity to deploy many times the
amounts required under the revised nuclear liability
conventions and in particular the amounts offered by
the insurance industry.*
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Pelzer has also looked at alternatives to the current
system and identified international operators’ pooling
is an interesting option. Operators’ pooling is meant
to provide financial security if and to the extent in-
surance coverage is not available and state interven-
tion is regarded as being an inappropriate means to
cover private liabilities because it would conflict with
the polluter-pays principle and would interfere with
principles of market economy. Under these circum-
stances, the pooling could serve two purposes. First,
it could be used to fill gaps in coverage due to specific
exclusions from insurance coverage. Second, it could
be used to increase the total amount of compensation
beyond the capacity of the insurance industry. Using
the pooling for both purposes is desirable. The princi-
pal advantage of an operator pooling system such as
that adopted in Germany or the United States is that
large sums of private money, as opposed to public
funds, can be made readily available to compensate
victims of a nuclear accident. Pelzer also argues that
there are advantages for the liable operator, as this op-
tion could be an attractive supplement and alternative
to other forms of financial security provided pooling
can be organized appropriately.”

ADAPTING THE U.S. MODEL TO EUROPE?

Faure and Vanden Borre have suggested the cre-
ation of an international nuclear liability system mod-
eled on that currently in place in the United States.
In their approach, a key issue is to phase-out all state
funding in the international (and national) nuclear
compensation scheme, i.e., by replacing the current
collective state funding, by a collective tier funded by
the nuclear operators.”
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The last change to the Price-Anderson Act so far
was made in 2005.” The liability of the individual op-
erator amounts to $300 million. However, the amount
available in the second (collective) tier, is set at $95.8
million, plus an extra 5 percent for legal costs, with a
maximum of $15 million per reactor per year. Given
the fact that in 2005 a total of 104 reactors had a li-
cence, the total available amount in the United States
is $10.76 billion.” If the nuclear power industry grows,
the funds available in the event of a serious accident
will increase. It should be noted that a pooling sys-
tem at the U.S. national level requires that premiums
or shares to be paid by an individual operator are
only due after a nuclear incident has occurred caus-
ing damage in excess of a defined size.”

In nine Western European countries alone, there
are 135 nuclear reactors in operation — this is more than
the current 104 reactors in the second tier of the U.S.
compensation system. If all these operators should
contribute, e.g., €10 million in the second tier (one-
tenth of the current amount of the U.S. second tier),
an amount of €1.35 billion of private funding would
be immediately available in the second tier. Applying
the same level currently in place in the United States
would raise more than €10 billion.”

Faure and Vanden Borre identify two barriers for
pursuing a U.S.-type approach: (1) in the EU, every
Member State has its own regulatory structure (on
nuclear safety, but also concerning the approval of the
form of financial security to be presented by the nu-
clear operator); and, (2) differences in the way nuclear
power plants are being operated throughout Europe,
despite several EU Directives on nuclear safety (focus-
sing more on issues concerning radiation protection
and less on operational safety issues).” Furthermore,
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the EU has not developed common safety standards
and currently relies on the international safety guide-
lines of the International Atomic Energy Agency and
the safety requirements instituted by the individual
Member States.”

There are several advantages to considering ac-
tion at EU level when developing a pooling approach.
Pooling is easier to agree upon if it takes place among
operators of like-minded states that preferably coop-
erate already in other fields. States that are contracting
parties to an organization of regional integration or
other nature provide a good basis for operators” pool-
ing. This applies particularly to EU Member States.
Limitation of the system to a certain geographical
region makes pooling more reasonable because only
in a geographically limited area, may a natural trans-
boundary risk community exist. To minimize the
described problems and to prevent discrimination
against operators that join a pooling regime, installa-
tion states should ensure harmonized economic and
legal conditions. That requires common arrangements
among the concerned states and in this context, the EU
could possibly play a supportive role regarding pool-
ing among EU operators.*”

While the U.S. system is based on a statutory ob-
ligation or duty of the individual operator to contrib-
ute, Pelzer suggests that this is not the model to follow
at the international level. Instead, he considers that it
should be left up to the industry to decide if, and to
what extent, and under what conditions they are pre-
pared to embark on international pooling of financial
means to cover their mandatory nuclear liability. How
and to what extent they do so should not, in his view,
be a business of states.” Leaving the mandatory or
voluntary nature of a pool to one side, for now at least,
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it is nonetheless useful to consider how an EU-wide
pool might be designed to reflect any specific charac-
teristics of the EU nuclear electricity generating sector.
Previously nuclear reactors in Western Europe tended
to be operated by state agencies or national compa-
nies. This is no longer the case. Reactor ownership is
also shared among private companies in an increas-
ingly privatised electricity sector often operating at
EU (and wider) rather than national levels of organi-
zation. Individual reactors may have multiple owners,
in some cases there are multiple “part” owners of re-
actors, with large multinationals like Vattenfall, EON,
etc., who have interests in nuclear reactors located in
several EU Member States. Pelzer believes that the or-
ganization and structure of any international nuclear
operators” pooling should be left to the discretion of
operators and their respective parent companies—
consideration should be given not just to operators,
but owners too. It is worth noting that this is the situ-
ation today with the German national nuclear pooling
system described earlier. The four parent companies
owning the 19 German nuclear power plants have es-
tablished a joint arrangement for nuclear pooling.'®
Based on, and corresponding to, the shares a partner
holds in an individual power plant, the percentage of
this plant will be attributed to the partner; the sum
of all percentages for all power plants forms the total
size of the guarantee of that partner.!™

As noted above, the pooling approach is attrac-
tive because of the potentially much higher amounts
of compensation and the improved internalization of
the risks of nuclear power in the costs of generation of
nuclear electricity. However, the extent to which these
potential benefits can be realized will depend much
on the details and implementation of any planned
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new scheme. Pooling per se is no panacea—a flawed
and inadequate pooling system will not improve the
current situation. At this stage, there are two principal
issues of concern: the extent to which the full costs of
a Chernobyl-scale accident would be covered; and the
potential for unscrupulous operators to spread their
risk through the pool.

While the current pooling arrangements in Germa-
ny and United States offer considerably greater com-
pensation amounts than the current system of liability
conventions, including the revised Paris/Brussels con-
ventions, they still do not come close to matching the
actual costs of an accident on the scale of Chernobyl.
Obviously, the total amount of funding that could be
realized by a pooling arrangement is a function of the
design of the pool (especially its financial obligations
and the levels of contributions) and the number of
contributors. However, it needs to be considered that
a severe accident may exhaust even the large financial
resources provided through a pooling mechanism. To
address this concern requires maintaining options to
supplement the finances made through the pool to en-
sure additional compensation is available for victims
and to remedy damage in the event that the pool funds
are insufficient. It should be recalled that the pooling
itself is a funding mechanism designed to facilitate
availability of funds up to a certain preferably high
amount. However, the creation of such a pool should
not affect the ultimate liability of the operator, which
should be unlimited. This is the current situation with
the German nuclear liability pool arrangement.'” Ac-
cordingly, such a pooling system would be designed
to create an EU-wide international pool to provide a
large fund (in the order of tens of billions of euros, at
least an order of magnitude larger than the German

587



national pool). This would be coupled with unlimited
liability of individual nuclear operators.

Any pooling arrangement spreads the risk among
its members, with the result that: (1) for any individ-
ual operator, the internalization of the nuclear risk is
less than complete; and (2) the risk per reactor is av-
eraged, so that a “risky” operator transfers a part of
its risk to the pool, whereas a “safer” operator accepts
a portion of the extra risk. One virtue of the pooling
system is that there will be an element of self-policing
by the pool members, in their own self-interest. Pool
members themselves will have at least minimum re-
quirements concerning the level of nuclear safety and
security of the nuclear installations with which the
risk will be shared. Operators will only be prepared
to pool if the safety and security standards of other
installations are up to the standards of their own in-
stallations.'® There also has to be an adequate nuclear
regulatory legal framework in all states whose opera-
tors wish to cooperate in the pool and, as noted above,
there may well be a need for an EU-wide approach to
safety regulation and standards.

An Opportunity for Intervention.

On a relatively ad hoc basis the European Com-
mission publishes a background paper on the state
of nuclear power in Europe (Nuclear Illustrative Pro-
gram, also called the PINC paper). The most recent
was published in January 2007 and stated “The Com-
mission is aiming at harmonising the nuclear liability
rules within the Community. An impact assessment
will be started to this end in 2007.”%

This was officially proposed, because, as noted
above, some Member States are parties to different
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versions of the Vienna Convention and Paris Conven-
tion, some are not party to the Brussels Convention,
and some Member States are not party to any nuclear
liability instrument. The Commission was therefore
hoping to introduce measures to harmonize this cur-
rent situation. In addition, there are other issues that
may be included within this harmonization process.

1. In 2004, the limits and other provisions of the
Paris Convention were revised. For these changes
to enter into force, two-thirds of the signatory states
must ratify the 2004 Protocol. This will take place
when the EU Member States complete their procedure
of simultaneous ratification required by the Council
Decision of March 8, 2004. The deadline for this was
by the end of 2006, but the EU Member States did not
meet that deadline so it was (informally) reset for the
end of 2007. Similarly, the 1997 Vienna Convention
was only ratified by two EU Member States, and only
by five countries in total worldwide. This issue is said
to be causing increasing concern among legal experts.

As indicated earlier, the gap between what the nu-
clear insurers are willing to insure and what the oper-
ators are liable for is causing problems for the nuclear
operators and governments and is delaying ratifica-
tion. As Pelzer has noted, the current difficulties of the
insurance industry to cover certain nuclear risks offers
a chance to break new ground in providing financial
security. The still-pending ratification and entry into
force of the improved international nuclear liability
regime creates some time pressure. All stakeholders
are responsible for making those enhancements effec-
tive in a timely fashion. In his view and despite the
inherent challenges, operators’ pooling is a means to
speed up the process and the time is ripe to explore
the option more closely.!*
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2. Some Member States are not party to either the
Vienna or Paris conventions and therefore do not rec-
ognize the limiting factors that these impose upon po-
tential victims in the event of an accident. This is es-
pecially true for Austria, which is not only a nonparty
to the conventions, but has domestic legislation that
enables unlimited liability. Given the transboundary
nature of large scale nuclear accidents, this under-
mines the effectiveness of the regimes to limit liability.

3. The EU is not party to either convention.

Formally, a number of bodies will now be asked to
provide their opinion on the PINC paper. So far, only
the European Economic and Social Committee (EESC)
have done so. Concerning nuclear insurance the EESC
stated:

A harmonised liability scheme, including a mecha-
nism to ensure the availability of funds in the event of
damage caused by a nuclear accident without calling
on public funds, is in the view of the EESC also es-
sential for greater acceptability of nuclear power. The
current system (liability insurance of $700 million) is
inadequate for this purpose.'®

The Commission is also trying to put its message
across on this issue to a wider audience. At a recent
meeting of the Nuclear Inter Jura Conference orga-
nized by the International Nuclear Law Association
(INLA) the Commissioner in charge of Energy, Andris
Piebalgs, stated that a “harmonized liability scheme,
including a mechanism to ensure the availability of
funds in the event of damage caused by a nuclear ac-
cident, is essential to the long-term acceptability of
nuclear power.” The Commissioner then went onto
say that: “Therefore, before the end of the year, the
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Commission will undertake an impact assessment to
explore the range of possible solutions and prepare a
proposal to the Council.” %

Governments have signed up to the revised ar-
rangements for nuclear liability and compensation
that the nuclear insurance industry finds difficult to
implement and which the nuclear industry is not com-
fortable with. The current nuclear insurance pooling
system does not give adequate cover and the private
insurance market is more expensive. Consequently,
operators are putting pressure on governments not
to ratify the revised conventions without having first
guaranteed that their additional exposure risks will be
met with Government assistance. Consequently, the
public is not yet being given the fairly modest (when
compared to the actual likely costs of a major nuclear
accident) increase in compensation levels developed
over 2 decades following the Chernobyl disaster.

Even with the proposed increase in operator liabili-
ty and the new compensations arrangements —should
they enter into force—only a small fraction of the po-
tential costs of a nuclear accident will be covered. Any
limitation in operator liability below the likely costs
of a major nuclear accident constitutes a subsidy to
the nuclear industry. Existing compensation arrange-
ments allowing for state funds to be provided in lieu
of industry responsibility for the economic conse-
quences of an accident also are a pure subsidy to the
nuclear industry and fail to make any contribution to
cost internalization of the risks of nuclear power in
electricity pricing.

It is nonsensical to persist with a system that:

* reduces the incentives for the nuclear industry
to pursue the highest possible levels of safety
by shielding the nuclear industry from the eco-
nomic consequences of a nuclear accident;
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* provides at best partial compensation for the
damage caused by a major nuclear accident;
and,

* addsanadditional market distortion to the elec-
tricity market at a time when the EU is seeking
to internalize environmental and other costs.

The recognition by the European Commission of
the need to address the disparities and incongruities
in nuclear third party liability currently existing in the
EU has opened the door on this issue anew. There is
now a real opportunity to develop and implement a
fairer more efficient and effective nuclear liability and
compensation scheme to the benefit of all.
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Risk Insurers Ltd, London, UK: YJL, April 24, 2005.

23. Five countries have ratified the 1997 Vienna Convention:
Argentina, Belarus, Latvia, Morocco, and Romania. Only Argen-
tina and Romania have nuclear power generating capacity, and
according to the JAEA’s Power Reactor Information System, as of
August 30, 2007, those capacities were 935 MWe and 1310 MWe,
respectively (available from www.iaea.org/programmes/a2/).
As Schwartz has noted:

The adoption of the VC Protocol was one of the most
significant developments to have taken place in nucle-
ar liability law for several decades. It was hoped that
this new instrument would attract broad adherence by
both nuclear power generating states and non-nuclear
power generating states, whether Party to the Vienna
Convention or not. Despite the many years of difficult
negotiations required to reach agreement on this instru-
ment, the keen interest it elicited from a broad range of
interested states, and the many provisions it contains to
encourage and facilitate adherence to it, the VC Protocol
has not drawn the wide support originally hoped for or
expected. Some 80 states participated in its negotiation
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and in the Diplomatic Conference which culminated in
its adoption. Yet only 15 countries have actually signed
the Protocol, and 14 of those did so within one year of its
adoption, when motivation and impetus were both still
strong. The Protocol entered into force on 4 October 2003,
some six years after it had been adopted, having been rat-
ified by the number of states required for that purpose.

Schwartz, “International Nuclear Third Party Liability Law.”

24. The Protocol to the Paris Convention and the Protocol to
the Brussels Supplementary Convention were opened for signa-
ture on February 12, 2004, but in October 2007, neither of these
instruments had entered into force.

25. According to the Council Decision of March 8, 2004, Mem-
ber States which are party to the Paris Convention shall take nec-
essary steps to deposit simultaneously their instruments of rati-
fication of the Protocol with the Secretary General of the OECD
“within a reasonable time and, if possible, before 31 December
2006.” See “Council Decision of March 8, 2004, authorizing the
Member States which are Party to the Paris Convention of July
29, 1960, on Third Party Liability in the Field of Nuclear Energy
to ratify, in the interest of the European Community, the Protocol
amending that Convention, or to accede to it,” Brussels, Belgium,
Official Journal of the European Union (OJ), L 97/53, April 1, 2004.

26. The three states which have ratified the CSC are Argen-
tina, Morocco, and Romania. Entry into force requires the ratifica-
tion of at least five states with a combined minimum of 400,000
installed units (MWthermal) of nuclear capacity. On August 3,
2006, the U.S. Senate took the most important constitutional step
of consenting to ratification of the treaty by adopting an Act to im-
plement the CSC. The only remaining step is enactment of imple-
menting legislation that will set forth the mechanism the United
States will use to fund any contribution it might have to make in
the future to the international fund established by the CSC. The
U.S. Congress was considering this implementing legislation, but
the biennial Congress adjourned before this Act was approved
by the House of Representatives. The implementing legislation is
expected to be enacted by the new Congress that was elected in
November 2006. According to McRae, the United States expects
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to deposit its instrument of ratification with the IAEA in the very
near future. See McRae, “Overview of the Convention on Supple-
mentary Compensation.” The aim of the (draft) Act is to estab-
lish a funding mechanism under the Price-Anderson Act for the
U.S. contribution to the international nuclear liability compensa-
tion system. It is also said that “CSC benefits US suppliers who
face potentially unlimited liability for nuclear accidents outside
the coverage of the Price-Anderson Act by replacing potential-
ly open-ended liability with a predictable regime.” If, as seems
quite likely, the United States will eventually ratify the CSC, it
will change U.S. policy by entering the international nuclear li-
ability regime (only CSC). The fact that the United States ratifies
the Convention will in itself not be enough for the entry into force
of the convention; it is, however, a very important step and might
motivate other states to join the convention as well. If another
state with a large nuclear capacity such as Japan were to become
a member, this would trigger the entry into force of the CSC. Sec-
ond, it is important because the United States immediately shifts
the financial burden it will have under the collective tier of the
convention to the private sector (the nuclear suppliers).

27. See for example, Philippe Sands and Paolo Galizzi, “The
1968 Brussels Convention and Liability for Nuclear Damage,”
Nuclear Law Bulletin, No. 64, December 1999, pp. 7-27; and Paolo
Galizzi, “Questions of Jurisdiction in the Event of a Nuclear Ac-
cident in a Member State of the European Union,” Journal of Envi-
ronmental Law, Vol. 8, No. 1, 1998, pp. 71-97.

28. Answer of Commissioner Matutes to Written Question
E-2489/93 (S. Kostopolous), September 1, 1993 (94/C 240/45), in
which it is stated, inter alia, that:

All the Member States are parties to the 1960 Paris Con-
vention save Luxembourg and Ireland, which have no
nuclear installations on their territory. There is thus no
need for the Commission to take the initiative suggested
by the Honourable Member [to lay down provisions in
insurance law relating to the civil liability of operators of
nuclear installations for any damage to persons, property
and the environment].

O], C240/24, August 29, 1994.
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29. Appendix 2 contains a table setting out the different li-
ability and compensation regimes applicable in the individual EU
Member States and the varying operator liability amounts and fi-
nancial security limits.

30. Although not a party to any of the conventions, Austria
has enacted specific legislation covering liability for nuclear ac-
cidents. Austria’s nuclear liability legislation rejects many of the
fundamental principles underlying the current nuclear liability re-
gimes. Under its legislation, for example, the operator of a nuclear
installation may not be exclusively liable. Victims may even assert
a claim against a nuclear operator or supplier pursuant to other
liability legislation in force, for example, product liability legis-
lation. Nor are victims precluded from pursuing claims against
more than one defendant. The liability imposed is in all cases
unlimited. There are no time limits during which claims may be
brought. Prescription periods are determined by the general law
of civil procedure of Austria. Austrian courts have jurisdiction
to determine claims and Austrian law is applicable, regardless
of where the incident causing damage took place, subject only to
certain limited exceptions. See Bundesgesetz iiber die zivilrechtliche
Haftung fiir Schiden durch Radioaktivitit (Federal Law on Civil Li-
ability for Damages Caused by Radioactivity) Atomhaftungsgestz,
1999, BGB1, Vol. I, No. 170, 1998. A description is given in M.
Hinterregger, “The New Austrian Act on Third Party Liability for
Nuclear Damage,” Nuclear Law Bulletin, No. 62, 1998, pp. 27-34.

31. It should be noted, in this respect, that Commissioner Ma-
tutes’ response to the Parliamentary question described above, is
deficient. Although neither Ireland nor Luxembourg have nuclear
installations, they may be affected by a nuclear accident at a reac-
tor located in one of the other EU Member States. In such circum-
stances, the fact that they are not party to the Paris Convention
would pose problems in that none of the provisions of the Paris
Convention would apply with respect to them. This creates the
possibility of claims being pursued through other mechanisms,
without the limitations on type of damage, time periods and
amounts of liability of the operator, or the channeling, exclusivity,
and other special requirements favorable to the nuclear operator,
which are established by the Paris Convention. Plaintiffs in such
countries might seek compensation through the courts in their
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own country, i.e., where the damage occurred (or, at the plain-
tiff’s discretion, in the country where the incident occurred), rely-
ing on the general conflict of law rules relating to international
jurisdiction, including, for example, the 1968 Brussels Convention
on the Jurisdiction and Enforcement of Judgements in Civil and
Commercial Matters. See Galizzi. While the outcome of such a
proceeding is by no means certain, it might be considered to offer
certain advantages not found in pursuing claims pursuant to the
limitations of the Paris Convention. See, also: Sands and Galizzi.

32. In January 2007, the Commission stated: “The Commis-
sion is aiming at harmonising the nuclear liability rules within
the Community. An impact assessment will be started to this end
in 2007.” See Illustrative Nuclear Programme, Presented Under
Article 40 of the Euratom Treaty for the Opinion of the European
Economic and Social Committee, Communication from the Commis-
sion to the Council and the European Parliament, COM(2006) 844 Fi-
nal, European Commission, July 12, 2007. This aim was restated
recently by Energy Commissioner Piebalgs at the Nuclear Inter
Jura Conference 2007 in Brussels, Belgium, on October 2, 2007.

33. See, for example, Norbert, Pelzer, “International Pooling
of Operators’ Funds: An Option to Increase the Amount of Finan-
cial Security to Cover Nuclear Liability?” Discussion Paper for the
TAEA INLEX Group Meeting on June 21-22, 2007, pp. 37-55.

34. Ibid., p. 9. The nuclear insurance industry made its con-
cerns known at an early stage in the discussion of amendments
of the Paris Convention, see Letter of the Comité Européen des
Assurances of December 8, 2000.

35. The nuclear insurance industry concerns with regard to
the full insurability of these various risks stems from a variety of
issues. In some cases, particularly for “reinstating a significantly
impaired environment,” insurers take the view that there is no
insurable interest to be protected, or that there is no quantifiable
economic interest. They maintain that it will be difficult to estab-
lish the type and extent of damage caused by the accident and at
what stage of progression that damage occurred; they point out
that it is not always easy to relate decreases in land values to a
particular source. They have expressed concerns over uncertainty
as to how courts may define or interpret a significant impairment

600



of the environment. Finally, they have indicated their opposition
to extended prescription periods both on the basis of problems
related to causality, but as well, the difficulty of quantifying expo-
sure, the need to defend against speculative claims and the ques-
tioned value of legally authorised exposure limits. See M. Tetley,
“Revised Paris and Vienna Nuclear Liability Conventions — Chal-
lenges for Nuclear Insurers,” Nuclear Law Bulletin, No. 77, June
2006, pp. 27-39; and Faure and Vanden Borre.

36. Julia A. Schwartz, “Alternative Financial Security for the
Coverage of Nuclear Third Party Liability Risks,” OECD-NEA,
paper presented to Nuclear Inter Jura 2007, Brussels, Belgium, Oc-
tober 2, 2007.

37. Tetley, “Revised Paris and Vienna Nuclear Liability Con-
ventions,” p. 39.

38. Important in answering the question whether the nuclear
operator is liable in case of a nuclear incident caused by an act
of terrorism is Article IV.3 of the 1963 Vienna Convention and
Article 9 of the Paris Convention. These provide essentially the
same exoneration from liability. Article IV.3 of the 1963 Vienna
Convention states:

a. No liability under this Convention shall attach to
an operator for nuclear damage caused by a nuclear in-
cident directly due to an act of armed conflict, hostilities,
civil war or insurrection.

b. Except in so far as the law of the Installation State
may provide to the contrary, the operator shall not be
liable for nuclear damage caused by a nuclear incident
directly due to a grave natural disaster of an exceptional
character.

Article 9 of the Paris Convention states that:

The operator shall not be liable for damage caused by a
nuclear incident directly due to an act of armed conflict,
hostilities, civil war, insurrection or, except in so far as
the legislation of the Contracting Party in whose terri-
tory his nuclear installation is situated may provide to
the contrary, a grave natural disaster of an exceptional
character.
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Article 6.1 of the Protocol amending the provisions of the Vi-
enna Convention repeals only the exoneration for a grave natural
disaster of an exceptional character.

39. Roland Dussart Desart, “The Reform of the Paris Conven-
tion on Third Party Liability in the Field of Nuclear Energy and
of the Brussels Supplementary Convention: An Overview of the

Main Features of the Modernisation of the two Conventions,”
Nuclear Law Bulletin, No. 75, 2005, pp. 7-33.

40. The 2004 Protocol to the Paris Convention would amend
Article 9 of the Paris Convention to read: “The operator shall not
be liable for damage caused by a nuclear incident directly due
to an act of armed conflict, hostilities, civil war, or insurrection.”
Thus, for the purposes of this analysis, the two revised Conven-
tions may be treated as equivalent in this respect, exonerating an
operator from liability only for nuclear incidents directly due to
an act of armed conflict, hostilities, civil war, and insurrection. See
Tom Vanden Borre, “Are Nuclear Operators Liable and Insured
in Case of an Act or Terrorism on a Nuclear Installation or Ship-
ment?” paper presented to the Symposium Rethinking Nuclear
Energy and Democracy after 09/11, PSR/IPPNW /Switzerland,
April 26-27, 2002.

41. Dussart Desart, “The Reform of the Paris Convention.”

42. See, for example, Schwartz, “Alternative Financial Se-
curity.” In the United States, the U.S. Congress passed (and has
subsequently renewed) the Terrorism Risk Insurance Act under
which the U.S. Government will contribute funds in the event of
significant industry needs, and pay terrorism claims; in return,
the Act prohibits insurers from discontinuing their terrorism risk
insurance. These provisions are temporary, allowing the insur-
ance industry to gain enough experience to properly price its con-
tinuing coverage for terrorism risks.

43. In Europe there are two mutual insurance arrangements
which supplement commercial insurance pool cover for operators
of nuclear plants. The European Mutual Assurance for the Nu-
clear Industry (EMANI) was founded in 1978, and the European
Liability Insurance for the Nuclear Industry (ELINI) was created
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in 2002. ELINI plans to make €100 million available as third party
cover, and its 28 members have contributed half that as late as
2007 for a special capital fund. ELINI's members comprise most
EU nuclear plant operators. EMANI’s funds are also only about
€500 million. See UIC 2007: “Civil Liability for Nuclear Damage,”
Uranium Information Centre, Issues Briefing Paper # 70, October
2007, available from www.uic.com.au/nip70.htm (updated October
2010, renamed “Liability for Nuclear Damage”).

44. Her Majesty’s Government, “The Role of Nuclear Power,”
Consultation Paper May 2007, available from webarchive.national
archives.gov.uk/+/http.//www.berr.gov.uk/files/file39197.pdf.

45. Pelzer, “International Pooling,” p. 47.

46. In his article, Tetley identifies a number of problematic
issues in the revised conventions, and, in particular, stresses in
bold that “almost all forms of environmental liability are current-
ly uninsurable,” p. 36. That may be correct generally. But a closer
look into the heads of environmental damage in the nuclear con-
ventions show that the definitions contain qualifiers which enable
judges to restrict and define an individual damage quite clearly in
terms of money. (This footnote is part of the above quote, taken
directly from Pelzer’s article.)

47. New legislation proposed in Sweden shows one way of
dealing with the shortfall. In Sweden, at least for the moment,
private nuclear insurance will not be available to fully cover the
€700 million of liability to be imposed upon a nuclear operator
under the 2004 Protocol to Amend the Paris Convention. Not only
will insurance capacity be unavailable for that amount, but it will
equally be unavailable (in whole or in part) for certain types of
risks which nuclear operators will be required to assume once the
Protocol has come into force, such as claims made more than 10
years following the date of the incident; or the costs of reinstating
a significantly impaired environment. The Swedish Government’s
inquiry into an appropriate nuclear liability regime for that coun-
try concluded that the Government (should) be authorized by the
Swedish Parliament to provide alternative financial security to
supplement the amount of (currently) available insurance, subject
to charges that are calculated on the basis of standard commercial
terms and that conform to EU regulations regarding restrictions
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against competition, within the framework of a state guarantee.
This self-financed commitment should preferably take the form of
a reinsurance commitment so that financial coverage of the opera-
tor’s liability may be available for up to €1200 million, the amount
required to be paid by operators and by their governments un-
der the first two tiers of the Brussels Supplementary Convention
as amended by the 2004 Protocol. Summary of the Report of the
Swedish Government Inquiry in the Swedish Government Offi-
cial Report Series (SOU) 2006:43, p. 27 et seq., available from www.
sweden.gov.se/content/1/c6/06/25/90/25aa61e8.pdf.
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49. IEA 2006: World Energy Outlook, see Table 6, p. 148.
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ket on European Utilities,” Powerpoint presentation, 2006.
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Forum Speech, London, UK, November 16, 2006.

53. For reactors in Canada, it has been estimated that the limit
on the liability of operators, which currently excludes about 80
percent of expected off-site damage, amounts to an implicit sub-
sidy of between 1 and 4 cents per kWh, depending on the risk
assessments used. See Anthony Heyes, and Catherine Heyes, “An
empirical analysis of the Nuclear Liability Act (1970) in Canada,”
Resource and Energy Economics, Vol. 22, 2000, pp. 91-101. In the
United States, it has been estimated that the value of the Price-
Anderson subsidy was $60 million per reactor year before 1982,
but it then dropped to $22 million per reactor year following the
1988 amendments. See Jeffrey A. Dubin and Geoffrey S. Roth-
well, “Subsidy to Nuclear Power through Price-Anderson Liabil-
ity Limit,” Contemporary Economic Policy, Vol. 8, No. 3, 1990, pp.
73-79; and A. Heyes and C. Liston-Heyes, “Subsidy to Nuclear
Power Through Price-Anderson Liability Limit: Comment,” Con-
temporary Economic Policy, Vol. 16, No. 1, 1998, pp. 122-124. More
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New York: Oceana Publications, 1991. While this paper focuses
on externalities resulting from damage caused to third parties af-
ter a nuclear accident, it is clear that nuclear power generation
may well generate other externalities as well (e.g., including those
related to the costs of decommissioning and the management of
nuclear waste and spent fuel) which should be taken into account
in a more comprehensive economic analysis.

54. “Solutions for environment, economy and technology,”
Report for DG Environment, Environmentally harmful support
measures in EU Member States, European Commission, January
2003, p. 132.

55. A severe nuclear accident means one where there is a
breach of the containment, loss of integrity of the core, and un-
controlled emission of core substances into the environment. The
1986 Chernobyl accident was in this category. In the Chernobyl
accident, it is believed that about 4 percent of the reactor core ma-
terial was released.

56. There no single, internationally accepted, methodology
for assessing and valuing damage incurred as a result of a nuclear
accident, particularly for damage arising in different countries.
In addition, different assessments include or exclude particular
categories of damage to a greater or lesser extent, sometimes even
entirely excluding particular types of damage from consideration.
An illustration of the complexities involved can be seen by con-
sidering the Chernobyl accident. Most of the population of the
Northern hemisphere was exposed, to various degrees, to radia-
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nation at large distances from the accident site caused consider-
able concern in many countries outside the former Soviet Union,
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noting. While the U.S. system is based on a statutory obligation
or duty of the individual operator to contribute, the German sys-
tem is formed by a voluntarily concluded contract under civil law
among the four leading German energy producing companies,
the “Solidarvereinbarung” (a “Solidarity Agreement”).

Since 2002, when German nuclear operators had to respond
to their Government'’s decision to increase the amount of financial
security to be provided by the private sector to up to €2.5 billion.
The nuclear insurance industry still provides a portion of cover-
age which currently rests at up to €255.6 million. However the
remainder of the security, up to €2.24 billion, is to be provided by
an operator pooling system which enables the operators of those
plants to provide the financial security required of them by the
German Atomic Energy Act. Under this new arrangement, each
partner accepts liability, vis-a-vis the others, to contribute a per-
centage of the total amount of coverage to be provided by the
liable operator, and the total of all partners” commitments in this
regard is agreed to be 100 percent of that amount.

The size of each partner’s guarantee is determined on the
basis of the number of shares it holds in each and every nuclear
power plant. Where a nuclear incident occurs, the guarantee must
be paid to the liable operator as long as neither it nor its parent
company can provide the required financial security; proof of that
inability must be proved by a public accountant’s certificate. As
under the American system, no money is required to be paid in
advance of a nuclear accident; and where the partners do pay fol-
lowing an accident, they will have a right of recourse against the
operator. In the meantime, they will offer claims handling sup-
port to the liable operator through deployment of their infrastruc-
ture and expertise. The German regulatory authorities accept this
arrangement in satisfaction of obligations under both domestic
legislation and international conventions, on condition that the
partners annually submit a public accountant’s certificate attest-
ing to their financial capacity to meet their obligations under the
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scheme. See, for example, Schwartz, “Alternative Financial Secu-
rity,” p. 18; and Pelzer, “International Pooling,” pp. 43-45.

90. Pelzer, “International Pooling,” in particular p. 46.

91. Faure, and Vanden Borre, Economic Analysis of the Exter-
nalities, p. 32.

92. See “Legislative updates,” NEA News, Vol. 23, No. 2, 2005,
p. 32.

93. On the basis of $300 million of the first tier + [(95.8 + 5%)
x 104 = 10,461] of the second tier. This implies the following if
a nuclear accident occurs in the United States causing $7 billion
(roughly €5.2 billion) of damage. In a first layer, the liability insur-
er will have to pay $300 million. This leaves a remainder of $6.7
billion to be covered in the second tier of the U.S. compensation
scheme. This will be financed collectively by all the 104 nuclear
operators in the United States. This means that every U.S. nuclear
operator will have to pay, in the second layer, a total amount of
$64.4 million ($6.7 billion/104 nuclear power plants) per power
plant.

94. The second tier payment, in the scenario described above,
will be collected through retrospective premiums which are cur-
rently limited to $15 million per year and per reactor. The result is
that the second layer ($6.7 billion) will be financed by the opera-
tors of all 104 nuclear power plants in a period of 5 years, whereby
each will pay $15 million during the next 4 years and $4.4 million
in the fifth year.

95. Faure and Vanden Borre, “Economic Analysis of the Ex-
ternalities,” p. 32.

96. Ibid.

97. Ibid., p. 33. To address these concerns, Faure and Vanden
Borre note the following. The model is to be applied on a limited
international, e.g., European basis—at least at the start of setting
up such a model. The reason for this is quite simple: such a model
can only work if the (operational) safety of the participating nu-
clear power plants is similar or at least comparable. Those opera-
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tors wanting to participate in the model will have an incentive to
enhance the safety of their power plants. Lastly, the model will
only work if major regulatory issues have been resolved. In their
view, by far the most important one is the creation of a European
independent regulatory body (a kind of European Nuclear Regu-
latory Agency); this body will deliver permits to nuclear installa-
tions falling under the international nuclear liability regime and
will determine the way the operators will insure their liability.

98. Pelzer, “International Pooling,” pp. 50-52.

99. Ibid., p. 50. Note that this conclusion does not, however,
exclude state measures designed to support respective efforts of
operators if states deem them useful.

100. The parties to the Agreement are: Energie Baden-Wiirt-
temberg AG (EnBW), E.ON Energie AG, Hamburgische Electric-
itats-Werke AG (now: Vattenfall Europe AG), and RWE AG.

101. The approximate percentages read as follows: E.ON, 42
percent; RWE, 25.9 percent; EnBW, 23.9 percent; and Vattenfall,
8.2 percent.

102. Under the current German pooling arrangement, there
is a guaranteed amount of compensation available of €2.5 billion
(approximately $.32 billion). But the liability of the German op-
erator is not affected, the liability remains unlimited, and in the
event that the damage caused exceeds the financing of the pool
the other assets of the operator are available to add to compensa-
tion.

103. Pelzer, “International Pooling,” p.51. It is conceivable
that operators develop formal mechanisms in order to enable
the partners to decide on the eligibility of an installation —these
might include direct monitoring, inspection, and assessments by
or on behalf of the pool.

104. [lustrative Nuclear Programme.

105. Pelzer, “International Pooling,” p. 55.
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APPENDIX 1

CONVENTION LIMITATION AMOUNTS!

Combined
. I Installation States
Convention Operator Liability State? Party TOTAL
At least SDR
At least Special 5 million
Drawing Rights anduptoa
(SDR) 5 million and maximum
up to a maximum of 15 million
Paris of 15 million SDRs. ) ) SDRs
Convention, (a) (b)
1960
(At least € +6 million (At least € +6
and up to €17.83 million and
million) up to €17.83
million)
The difference
At least SDR 5 between the - SDR 300
million. (¢) operator liability 125 million million
Brussels ' t and SDRs (d)
Suppl. a'gg“r an il
Convention, S 75 million (€148.62
1963 (At least €6 million)  (€202.13 million) (€336.7
million) million)
s At least €700 million At least €700
onvention, @) (1 - - million
2004
The difference
g[lusslels between the €300
Cng\ee-nlinn At least€700 million ~ operator liability ~ million €1500 million
2004 ’ amount and (9)
€1200 million
Vienna $ 5 million gold $05|dm|I||on
Convention, - - g
1963 (€+50 million) (€50 million)
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APPENDIX 1

CONVENTION LIMITATION AMOUNTS! (Cont.)

Convention

Vienna
Convention,
1997

Convention on
Supplementary
Compensation
for Nuclear
Damage, 1997

NOTES:

Paris
Convention,
1960

Combined
R Installation States
Operator Liability State? Party TOTAL
The difference
At least SDR 150 between the ﬁﬁlﬁsnsoo
million (h) operator liability
and SDR 300 -
million (i)
(€178.25 million) Eﬁiﬁ?osri;
(€356.7 million)
If damage
g)((J((;Je?r?iﬁion At least SDRs
At least SDRs SDR +600 million.
300 million calcdlated (m)(n)
Not specified. (j) (k) separatel
(At least € 356.7 parately (At least
million) for each €:713.4
individual m_iIIion.)
state party.
0

(a)

(b)

Switzerland introduced a system of unlimited liability which
it considered incompatible with the Paris Convention system
and therefore it elected not to become a party to the Paris
Convention. However, in practice, some Paris Convention
parties did not implement this provision too strictly as to the
maximum amount of liability. Some imposed a higher amount
of liability (e.g. in Belgium an amount of €300 million was
set) or even by introducing a system of unlimited liability
(Germany).

The Steering Committee of the NEA recommended Contracting
Parties to set a maximum liability of not less than 150 million
SDRs (€178.35 million or $217.13 million). Recommendation
of the Steering Committee of April 20, 1990, NE/M(90)1, Paris
Convention: Decisions, Recommendations, Interpretations,
Paris, OECD/NEA, 1990, p. 13.
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Brussels (c)
Supplementary

Convention,
1963
(d)
Paris (e)
Convention,
2004
)

Figures given are for the Paris Convention as amended by the
1982 Protocol which entered into force on August 1, 1991.
Prior to the entry into force of the 1982 Protocol, the amounts
were SDRs 70 million (€+59.5 million) for the Installation
State, SDRs 50 million (€83 million) for the combined state
contribution, to a total of SDRs 120 million (€+142.7 million).

Only half (50 percent) of the fund comes from contributions
from those states party who have nuclear power plants. The
other 50 percent comes from all states party, independent of
whether or not they have nuclear power plants.

The formula for contributions is:

a. asto 50 percent, on the basis of the ratio between
the gross national product at current prices of each
Contracting Party and the total of the gross national
products at current prices of all Contracting Parties
as shown by the official statistics published by
the Organization for Economic Cooperation and
Development for the year preceding the year in
which the nuclear incident occurs;

b. asto 50 percent, on the basis of the ratio between
the thermal power of the reactors situated in
the territory of each Contracting Party and the
total thermal power of the reactors situated in
the territories of all the Contracting Parties. This
calculation shall be made on the basis of the
thermal power of the reactors shown at the date
of the nuclear incident in the list referred to in
Article 2(a)(i): provided that a reactor shall only be
taken into consideration for the purposes of this
calculation as from the date when it first reaches
criticality.

The Protocol revising the Paris Convention now explicitly
provides for the possibility of unlimited operator liability.

States adhering after January 1, 1999, may limit an operator’s

liability to €350 million for a period of 5 years starting from
February 12, 2004.
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Brussels (9)
Supplementary
Convention,

2004

Vienna (h)
Convention,
1997

(i)

Convention on  (j)
Supplementary
Compensation,
1997

Most of the fund (65 percent) comes from contributions
from states party with nuclear power plants. The
remaining 35 percent comes from all states party,
independent of whether or not they have nuclear power
plants.

The formula for contributions is:

a. as to 35 percent, on the basis of the ratio
between the gross domestic product at current
prices of each Contracting Party and the total of
the gross domestic products at current prices of
all Contracting Parties as shown by the official
statistics published by the Organization for
Economic Cooperation and Development for
the year preceding the year in which the nuclear
incident occurs;

b. asto 65 percent, on the basis of the ratio
between the thermal power of the reactors
situated in the territory of each Contracting
Party and the total thermal power of the reactors
situated in the territories of all the Contracting
Parties.

For a transitional period of 15 years from the date of
opening up for signature of the Protocol (September 12,
1997) a lesser amount of 100 million SDRs or less might be
stipulated. If it is less than 100 million SDRs, the state must
make available the difference up to 100 million SDRs, during
the transitional period.

For a transitional period of 15 years from the date of opening
up for signature of the Protocol (September 12, 1997) a
lesser amount of 100 million SDRs might be stipulated.

According to Art. Ill.1.a of the Convention on Supplementary
Compensation (CSC), the Installation State shall ensure the
availability of at least 300 million SDRs ( 356.7 million €).
This provision provides for an obligation of the Installation
State to ensure that 300 million SDRs are available; the
Installation State is free to choose how this amount is funded
(private insurance, regional agreement, . . .). A State meets
its obligation under Art. I11.1.a of the CSC when it imposes a
nuclear liability on the operator for the entire amount.
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Convention on
Supplementary
Compensation,
1997

(k)

()

(m)

(n)

For a transitional period of 10 years (from September
12, 1997) a lesser amount (150 million SDRs) might be
stipulated.

Most, but not all, of the contributions to the international fund
will come from States with nuclear power plants. Specifically,
90 percent of the contributions to the international fund
will be based on the installed nuclear capacity in a member
country and thus will come from only those member
countries where reactors are located. The remaining 10% of
the contributions will be based on the UN rate of assessment
of a member country. Given that many nuclear power
generating States have a large UN rate of assessments, it
is likely that, as a group, non-nuclear-generating States will
provide no more than 2 or 3% of the contributions to the
international fund.
The contributions will be made according to the following
formula:
- the amount which shall be the product of the installed
nuclear capacity of that Contracting Party multiplied by
300 SDRs per unit of installed capacity;
and
- the amount determined by applying the ratio between the
United Nations rate of assessment for that Contracting
Party as assessed for the year preceding the year in
which the nuclear incident occurs, and the total of such
rates for all Contracting Parties to 10 percent of the sum
of the amounts calculated for all Contracting Parties.

One-half of the international fund is reserved exclusively
for transboundary damages (that is, damages outside the
Installation State).

This requirement is set out in Art. XI of the CSC, which
states that the funds of the second tier shall be distributed

as follows: 50 percent of the funds shall be available to
compensate claims for nuclear damage suffered in or outside
the Installation State; 50 percent of the funds shall be
available to compensate claims for nuclear damage suffered
outside the terrirory of the Installation State to the extent that
such claims are uncompensated from the former amount.
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ENDNOTES - APPENDIX 1

1. The exact value of the SDR is determined by the Interna-
tional Monetary Fund (IMF) and is published on its website. For
this Table, we used the exchange rate of March 20, 2006: €1.189
$1.44757 USD.

2. That is, the State party to the Convention in which the nu-
clear installation is operated.
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APPENDIX 2

OPERATOR LIABILITY AMOUNTS AND

IN EU COUNTRIES

FINANCIAL SECURITY LIMITS

Operator Liability Amounts And Financial Security Limits in EU Countries
(as of October 2006, OECD Unofficial)

State Paris/Brussels Liability Amount in Financial Security
Convention (PC/ National Currency Limit if Different from
BC) or Vienna or Special Drawing Liability Amount with
Convention (VC) Rights with USD USD Equivalent
Equivalent [*]
Austria -1 Unlimited €407 million
(USD =498 M)
Belgium PC/BC SDR 300 million
(USD =438 M)
(12 billion BEF)
Bulgaria VC Approximately €49
million.
(BGL 96 million)
Cyprus - -
Czech VC CZK 6 billion CZK 1.5 billion
Republic (USD = 252,8 M) (USD =63 M)
Denmark PC/BC SDR 60 million
(USD = 87,6 M)
Estonia VC? No specific legislation
Finland PC/BC SDR 175 million €700 million under
(USD =255,5 M) [1] new legislation
(not yet EIF)
France PC/BC SDR 76 million €700 million under

(USD = 111,5 M) [2]

new legislation
(not yet EIF)
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Operator Liability Amounts And Financial Security Limits in EU Countries

(cont.)

(as of October 2006, OECD Unofficial)

State Paris/Brussels Liability Amount in  Financial Security
Convention (PC/  National Currency Limit if Different
BC) or Vienna or Special Drawing  from Liability
Convention (VC) Rights with USD Amount with USD
Equivalent [*] Equivalent
Latvia Revised VC? Approximately €122
million.
(LVL 80 million)
Lithuania V(G4 €50 million®
Luxembourg -® No specific
legislation
Malta - -
Netherlands  PC/BC SDR 285 million
(USD =416 M)
Poland V(C SDR 150 million
(USD =219 M)
Portugal PC (not BC) No specific
legislation
Romania Revised VG and SDR 300 million®
CSC” (USD 438 M)
Slovakia VC Approximately €75
million
(2 billion SKK)
Slovenia PC/BC SDR 150 million
(USD =219 M)
Spain PC/BC ESP 25 billion
(approx SDRs 150
million)
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Operator Liability Amounts And Financial Security Limits in EU Countries

(cont.)

(as of October 2006, OECD Unofficial)

State Paris/Brussels
Convention (PC/
BC) or Vienna
Convention (VC)

Liability Amount in
National Currency
or Special Drawing
Rights with USD
Equivalent [*]

Financial Security
Limit if Different
from Liability
Amount with USD
Equivalent

Sweden PC/BC SDR 300 million
(USD =438 M)
New proposal is New proposal is for
unlimited. state guaranteed
reinsurance to
complement private
insurance, together
this should cover
SDR 1200 million.®
United PC/BC SDR 150 million
Kingdom (USD =219 M)
Notes:

[1] New Nuclear Liability Act (not yet EIF) provides for un-
limited liability where BSC coverage exhausted and damage re-

maining

[2] New liability provisions (not yet EIF) provide for 700 mil-

lion EUR

[*] As of 19 September 2005, 1 SDR = 1.46 USD

ENDNOTES - APPENDIX 2

1. Austria signed the 1960 Paris Convention and the 1963
Brussels Supplementary Conventions upon their adoption, but
has not ratified these instruments.
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2. With reservation that reservation that Estonia would not be
liable for damage resulting from nuclear installations or nuclear
material located on its territory if the operator is of foreign na-
tionality.

3. Latvia ratified the 1997 Protocol to amend the Vienna Con-
vention (it ratified on December 5, 2001, and the revised Conven-
tion entered into force on October 4, 2003).

4. Lithuania has signed the 1997 Convention on Supplemen-
tary Compensation.

5. Minimum amount under 1963 VC.

6. Luxembourg signed the 1960 Paris Convention and the
1963 Brussels Supplementary Conventions upon their adoption,
but has not ratified these instruments.

7. Romania ratified the 1997 Protocol to amend the Vienna
Convention (it ratified on December 29, 1998, and the revised
Convention entered into force on October 4, 2003) and the Con-
vention on Supplementary Compensation (March 2, 1999).

8. Less than SDR 300 million but at least SDR 150 million, pro-
vided that the amount of SDRs 300 million is made available from
public funds. For a 10-year transitional period of 10 years (from
December 3, 2001) it may be limited to less than 150 million SDRs,
but not less than SDRs 75 million, provided that the difference
up to SDRs 150 million SDRs shall be made available from public
funds.

9. For Swedish operators, private nuclear insurance will not
be available to fully cover the €700 million of liability to be im-
posed upon a nuclear operator under the 2004 Protocol to Amend
the Paris Convention. Under the new proposals, the Government
(should) be authorised by the Swedish Parliament to provide
alternative financial security to supplement the amount of (cur-
rently) available insurance, subject to charges that are calculated
on the basis of standard commercial terms and that conform to
European Union regulations regarding restrictions against com-
petition, within the framework of a state guarantee. This self-fi-
nanced commitment should preferably take the form of a rein-
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surance commitment so that financial coverage of the operator’s
liability may be available for up to 1200 million euros, the amount
required to be paid by operators and by their governments under
the first two tiers of the Brussels Supplementary Convention as
amended by the 2004 Protocol to Amend that Convention.
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