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1 Introduction 
In January 2003, the European Commission published draft proposals for two new Directives to apply to the 
civil nuclear power sector. The first covers the safety of nuclear installations from design through to 
decommissioningi, while the second covers the management of spent nuclear fuel and radioactive wasteii. 
The proposals are supported by a Commission briefing paper to the Council and to the European 
Parliamentiii, a press releaseiv and a summaryv. The first draft of these proposals was published on November 
6 2002 and submitted to a Nuclear Experts Committee of the Commission and revised proposals were 
published on 30 January 2003. 

1.1 The principles of radioactive waste management 
In 1997, the members of the International Atomic Energy Agency (IAEA), including all European Union 
members and the accession states, adopted the Joint Convention on the Safety of Spent Fuel Management 
and on the Safety of Radioactive Waste Management and the Resolution Relating to Transboundary 
Movement of Spent Fuel and Radioactive Waste.vi The principle behind these conventions were clearly 
stated by the then Director General, Hans Blix. “The starting point is that our generation has the 
responsibility to safely manage the waste which it generates and must not leave the problem to our children. 
We cannot harvest the energy and leave the waste to our successors.”vii The ethical issues were set out very 
clearly by McCombie and Chapman in the World Nuclear Association Newsletterviii (see Appendix 2). 

1.2 The rationale for the proposals 
There appear to be a number of factors behind this initiative, but the main one seems to be the perceived 
need to adopt a Union wide approach to nuclear safety ahead of the accession to the Union of up to 13 new 
members over the next decade. The former Eastern Bloc countries, where some of the existing plants are 
regarded as unsafe and where the safety authorities are perceived to lack the necessary authority to do an 
effective job are a particular concern. Those with nuclear power plants include the Czech and Slovak 
Republics, Hungary, Lithuania, Bulgaria, Romania and Slovenia.ix There are worries about the Slovak 
Republic (Bohunice 1 and 2), Bulgaria (Kozloduy 1-4) and Lithuania (Ignalina 1 and 2) because some of 
their nuclear plants are categorised by the EU as unsafe and not capable of being upgraded to an acceptable 
standard. Romania and Slovenia both have one operating reactor of Western design and are therefore 
perceived as being less of a priority. 
 
There are two other important driving forces, particularly on the issue of provisions to pay for 
decommissioning of retired nuclear power plants. One is the apparent failure of some member states to 
develop policies to deal with the legacy of nuclear power generation, especially the need to ensure funds are 
available to decommission safely retired nuclear power plants and dispose of nuclear waste, especially spent 
fuel, in an environmentally acceptable way. The second is that the European Parliament has brought the issue 
of the use of decommissioning funds forward in debates on the internal market for electricity and gas, 
claiming the possibility by some companies to use decommissioning funds while others have no access to 
them, creates unfair competition. 

2 The safety of nuclear installations 
The first proposed Directive appears to include two rather different targets: establishing a common safety 
framework across the Union and ensuring that sufficient financial resources are available to allow retired 
nuclear facilities to be decommissioned safely. 

2.1 The common safety framework 
The key body for this element of the first Directive will be a Committee of Experts appointed by the Science 
and Technology Committee of the European Commission as provided for under Article 31 of the Euratom 
Treaty. The basic objective of this part of the Directive appears to be to establish a supervisory framework to 
ensure that national safety regulatory bodies have the technical, political and economic power to carry out 
their job. This is politically sensitive territory and, while it may be possible to impose on new member states 

http://www.iaea.org/worldatom/About/Policy/GC/GC41/Documents/gc41inf12.html#convention#convention
http://www.iaea.org/worldatom/About/Policy/GC/GC41/Documents/gc41inf12.html#convention#convention
http://www.iaea.org/worldatom/About/Policy/GC/GC41/Documents/gc41inf12.html#resolution#resolution
http://www.iaea.org/worldatom/About/Policy/GC/GC41/Documents/gc41inf12.html#resolution#resolution


PSIRU  University of Greenwich  www.psiru.org 

29 April 2002  Page 4 of 15 

a common framework, amongst existing countries, there will be strong resistance to overriding long-
established national procedures. For example, under Germany nuclear law, all nuclear power plants must 
meet the current state of technology. In practice, this means that German nuclear power plants frequently 
have to undergo expensive retrofits and upgrades to bring them up to the latest standards. By contrast, in 
Britain, the regulatory authorities make pragmatic decisions on whether to allow old plants which are now 
far below the current state-of-the-art to continue in service unmodified based on their limited expected 
remaining life. It is inconceivable that a common standard could be agreed upon that, for example, led to the 
immediate closure of a large number British plants or that allowed existing German plants that were not up 
to the latest standards to continue in service. 
 
Systems of international inspections of operating plants already exist under the auspices of the IAEA and the 
World Association of Nuclear Operators (WANO) and, sensibly, the Commission does not propose to add 
further plant inspections. 
 
Whilst reference is made to the adoption of IAEA standards for the design of nuclear power plants, it is not 
clear to what extent these would be applicable. Existing nuclear power plants in the Union and the accession 
countries comprise at least five basic designs from about 20 different vendors, brought into service over a 
period of nearly 50 years. Clearly only national authorities with long experience of dealing with these 
designs are in a position to make detailed decisions on this variety of designs. For the future, the picture is 
very different. The likely number of new nuclear orders over the next decade in Union and accession 
countries is very small. There are only two or three candidate technologies supplied by a field of no more 
than three vendors. These vendors are acutely aware of the need to gain international acceptance for their 
designs and vendors will ensure that any designs they market will meet all credible international standards 
regardless of any specific EU requirements. 
 
The basic rationale therefore appears to be to gain some leverage over member states and accession states to 
ensure that their national safety authorities are up to standard. Given that the national safety authorities in 
Bulgaria, Lithuania and the Slovak Republic continue to allow nuclear power plants that the Commission 
regards as unsafe to continue in service, there does seem to be a case for taking these powers. Thus, the press 
release states ‘Community monitoring will be aimed at verifying the way in which the safety authorities 
carry out their tasks. The proposed approach is based on the principle of peer review.’ 
 
Overall, the practical impact of this part of the proposed Directive is likely to be quite limited, but if it does 
ensure the strengthening of regulatory authorities in the accession countries, it will be worthwhile. 

2.2 Financial resources for decommissioning 
While the other part of the first Directive in practice has limited consequences for existing member states, 
the second part could have profound implications, particularly for France, Germany and, to a lesser extent, 
the UK, because specific funds may have to be created to which the companies will have no access, 
containing billions of Euro to pay for the decommissioning of retired nuclear power plants. 

2.2.1 The need for the Directive requirements 
The apparent need for the proposals partly was illustrated by the accession states with Soviet-designed 
nuclear power plants, most of which have made no provisions for decommissioning. The need has also been 
illustrated in the UK over the past 13 years. Here, decommissioning provisions made by consumers for the 
15 years up to privatisation were lost at privatisation. In the period 1990-96, more provisions widely 
understood to be to cover decommissioning were made, but little of this money seems likely to be available 
for decommissioning. In 1996, the privatised nuclear company, British Energy was required to set up a 
segregated fund, but it was not required to contribute money for the Stage 1 of decommissioning. Now that 
British Energy is bankrupt, it seems likely that future taxpayers or electricity consumers will have to pay yet 
again for the unfunded part of the decommissioning process. 

2.2.2 The principles 
The ‘polluter pays’ principle, to which the European Union subscribes, should be the guiding principle for 
decommissioning provisioning. In short, those that enjoy the benefits of a polluting activity should be 
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responsible for the clean-up of the activity. In this case, this means that the companies that own nuclear 
power plants should be responsible for decommissioning their nuclear plants so that the site can be released 
for unrestricted use (‘greenfield’ status). In practice, this principle cannot fully be met with decommissioning 
because the long time-scale over which decommissioning must take place means that the potentially 
hazardous clean-up will have to be carried out by workers one or more generations removed from the 
electricity consumers that benefited from the plant. But as a minimum, company policy should be tailored to 
ensuring that the future generation is endowed with sufficient financial resources to carry out the job by 
collecting the provisions necessary from today’s electricity consumers. 
 
There are two main problems with provisioning for decommissioning costs. First, the cost of 
decommissioning is not well established, but it is expected to be very high, of the order €500m for 1000MW 
plantx. Worldwide, no more than a handful of full size commercial nuclear plants that have operated for 
several decades have been fully decommissioned so the site can be restored to ‘greenfield’ status. 
 
Second, the costs are likely to be incurred many decades in the future. Typically, countries expect to 
complete the decommissioning about 50 years after plant closure and in the case of some British plants, 
decommissioning is not expected to be completed until 150 years after plant closure. This means that when 
plants are being planned decisions are being taken that will have implications more than 100 years ahead 
(200 years in the case of some British plants). 
 
It is impossible to devise a scheme that would give total assurance that sufficient funds would be available 
when needed. There has probably never been a period in human history where positive real rates of return 
have consistently been available, because of the impact of wars and other disasters. Investing in companies is 
clearly risky as even the strongest companies cannot be assumed to survive many decades ahead. Even the 
security of apparently safe investments, like government bonds (which are able to pay low rate of return 
because of the security they offer) can only be assumed for a decade or two forward. Currency instability is 
another risk and, for example, if the country with the nuclear facility does not have a stable currency, the 
fund may need to be invested substantially outside the country. 
 
There are also technical risks that should not be overlooked. If nuclear power technology is not widely used 
in the future, the skills in handling nuclear materials, especially on the scale required by nuclear power will 
decay and it may be necessary to spend money to retain these skills or decommission the plants early while 
the skills are still available. Clear documentation of the layout of the plants and the position of radioactive 
material must be retained so that workers entering the facility, perhaps a century after it was last accessed 
have clear information about what material they will be encountering and where. 

2.2.3 Funding options 
There are basically three ways of dealing with the funding of decommissioning. The first is the unfunded 
way. Under this scheme, no provisions are made: the plant is decommissioned using funds provided from the 
generation that has to carry out the job. The rationale for such a decision would be that a future generation 
would be better served by spending the money that would have been put aside rather than tying it up in low 
risk, low rate of return investments. By using the money in this way, future generations will be richer than 
they would be under a funded method and able to easily afford decommissioning from their own resources. 
However, this option offers no assurance that money will be available, appears ethically dubious, and would 
be politically contentious. 
 
Under the funded unsegregated fund method, provisions are collected from consumers and these are used by 
the company to fund the company’s activities, such as building new assets, buying shares in other 
companies, or retaining the funds in liquid form. Decommissioning appears in the company accounts as a 
liability, to be paid for by the assets of the company, but there is no connection between specific assets and 
specific liabilities. When liabilities fall due, the company must in some way liquidate some of their assets, 
for example, by selling them, to discharge the liability, in this case, to pay for decommissioning. From a 
company point of view, this is a good solution because it gives them a flow of cheap, secure cash, which it 
can use to fund its general activities. Also, because companies generally expect their investments to make a 
good rate of return, the amount that must be taken from consumers is much less. For example, if a company 
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assumes its investments make a real rate of return of, say, 8%, and a liability is expected to fall due in 40 
years, it will need to set aside less than €50m to fund a liability of €1bn. However, if the money had been 
invested in government bonds, yielding, for example, 3%, more than €400m would be required. 
 
Clearly the risks from the unsegregated method are considerable, especially over the time-scale that 
decommissioning is expected to take place. The chances of the company surviving intact for many decades 
are not high and the investments the company makes may not make the rate of return expected of them. 
Despite the low assurance such a method gives, it has been adopted in many countries with nuclear power 
plants, such as Germany and France. 
 
The scheme that seems to offer most assurance is that a fund should be set up that is entirely separate from 
the company and to which the company has no access. Consumers’ contributions would be paid into this 
fund, so if the company owning the nuclear facility goes bankrupt, the fund is not lost. The fund should be 
managed by an independent fund-manager entirely separate from the owner of the nuclear facility. Making 
the fund independent of the company and giving the company no access to the fund does ensure that the 
availability of funds is not dependent on the continuing prosperity of the company many decades forward. 
The funds should be invested in a diversified portfolio of very low risk investments such as government 
bonds. While this will reduce the likely growth rate of the fund, it does diminish the risk that funds will be 
lost. The segregated fund approach has been adopted in countries such as the USA, Sweden and Spain. 
 
Even the segregated fund method does not remove the risk that less money will be collected than was 
planned. If the plant does not operate as long as it is expected to, less provisions will be collected than was 
planned. Worldwide, about a dozen nuclear power plants have been retired early because of technical, 
economic or political problems. Also, the funds may make a lower rate of return than was expected and, for 
example, in the USA, in several years, decommissioning funds have not been able to make a positive real 
rate of return on low-risk investments. 
 
The other important risk is that the cost of decommissioning will be more than forecast. Any estimate of a 
cost using relatively unproven technology, and for an activity that will not take place until many decades in 
the future is bound to incorporate a high degree of uncertainty. There is also a risk from the timing. For 
example, if decommissioning has to be brought forward by 10 years and it is assumed that funds grow by 3% 
real a year, this will lead to a shortfall of about a third in the provisions. Such a decision might be necessary, 
for example, if there is a risk that the skills needed will be lost if the process is delayed, or if the plant will 
not remain safe if not decommissioned, for example, it might be inundated by rising sea-levels. 
 
In Appendix 1, the history of consumer payments to fund nuclear decommissioning in the UK is given and 
this illustrates clearly the risks of various approaches. 

2.2.4 The practicalities 
Conventionally, decommissioning of a nuclear power plant is divided into three stages. In the Stage 1, the 
fuel is removed to a store, either on-site or remotely and this takes more than 99.9% of the radioactivity from 
the reactor. The site is also secured to prevent risk to the public. This is not a technically novel phase as fuel 
is removed throughout the life of the plant. From an economic point of view, however, it is very important. 
While fuel is in the reactor, there is a risk of criticality and the plant must be staffed essentially as if it was an 
operating reactor. To the workforce, the risks are probably comparable to those incurred during the operation 
of the plant. There is a strong economic incentive to carry out Stage 1 as quickly as possible. Stage 1 is the 
cheapest phase in undiscounted terms, perhaps 10-15% of the expected overall cost, but because it is carried 
out immediately on plant closure, almost the entire required sum to carry it out must be in place at that time. 
Stage 1 takes up to 5 years, depending on the speed with which the fuelling machine works. If there is no 
away-from-plant storage for fuel, the fuel may have to stay at the plant in temporary storage and the storage 
facility would have to be carefully monitored to ensure there is no risk of a criticality accident. For example, 
if the cooling system for the fuel fails, it could in an extreme case trigger a nuclear chain reaction with 
potentially catastrophic consequences. 
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Stage 2 entails the removal of uncontaminated or lightly contaminated structures. This is a well established 
procedure and may account for 25-30% of the undiscounted estimated decommissioning cost. Typically, it is 
expected that this phase will take up to ten years. From an economic point of view, there is a strong incentive 
to delay Stage 2 as long as possible because the decommissioning fund will have longer to grow. For 
example, the UK expects to delay Stage 2 until 40 years after plant closure for some of its plants. If the total 
cost of Stage 2 is assumed to be €150m, it is assumed that the fund will grow in real terms by 3.5% per year 
and Stage 2 is delayed by 40 years, the fund needs to collect less than €40m during the life of the plant, the 
rest of the sum needed will be paid for by the investment returns on the fund after the plant closure. In 
practice, the limiting factor on the delay for Stage 2 would be the length of time it can be assumed these 
structures will not fall down, risking the dispersion of some radioactive material to the local environment. If 
there is a significant delay to Stage 2, those carrying it out are unlikely to be those that were employed there 
when the plant was operating. Unfamiliarity with the plant layout may cause extra costs if there is a delay. 
 
Stage 3 requires the removal of the core, which represents by far the most expensive and most challenging 
stage. There is negligible experience of cutting up and disposing of a highly irradiated reactor core of a full-
sized reactor, but generally, Stage 3 is expected to take about ten years. In its Communication to the Council, 
the Commission publishes along list of nuclear facilities in the European Union that are at various stages of 
decommissioning and it is notable that no facility categorised as a large power reactor has been fully 
decommissioned. 
 
For one of the few reactors worldwide to have been fully decommissioned, Trojan, the core was transported 
intact to a nearby disposal site and was dumped in a large hole, intact. Such a solution will not be available to 
most plants. To ensure the safety of the workforce, it is likely that much of the work will have to be carried 
out by robots. The cost may be 50% or more of the total estimated decommissioning cost, perhaps €250m. 
Much of this cost is accounted for by the cost of the low-level and intermediate level waste that is created 
(the only high-level waste in a nuclear power plant is the fuel). Given that in Europe, very few facilities have 
been sited and built to current standards, the cost of waste disposal is uncertain and this increases the already 
high level of uncertainty about Stage 3 costs. The lack of modern waste disposal facilities is addressed in the 
second proposed Directive. 
 
As with Stage 2, there is a strong economic incentive to delay Stage 3 for as long as possible. Because of the 
delay, the amount of money that consumers must put in the fund is much less than the undiscounted sum. For 
example, the UK expects to delay Stage 3 for 140 years after plant closure and assumes that funds will grow 
at 3.5% real per year for at least 80 years. This means that to create a fund of €275m, consumers will only 
have to pay about €18m. In practice, the limitation on the delay is the length of time it can be assumed that 
the structure will not collapse. 
 
The assumption that some decommissioning operations can be delayed for several decades and that funds 
collected will earn a positive real rate of interest dramatically reduces the sum that consumers must place in a 
fund and also changes the relative economic importance of the various stages (see Table 1). For example, in 
the UK case, Stage 3 represents 55% of the total undiscounted cost, but only 14% of the discounted cost. 
Even with only a 40 year delay for Stage 3, its cost falls to about 25% of the total discounted cost. 
 
Table 1  Illustration of the impact of discounting on decommissioning funds (€m) 
 
   UK Case   Typical case 
  Undiscounted Discounted Undiscounted Discounted 
  Cost  Cost  Cost  Cost 
Stage 1  75  75  75  75 
Stage 2  150  38  150  126 
Stage 3  275  18  275  69 
Total  500  131  500  270 
 
Notes 
1 For all cases, it is assumed that funds grow in real terms by 3.5% per year. 
2. For the UK case, it is assumed that Stage 2 is delayed by 40 years and Stage 3 by 80 years after plant closure. 
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3. For the typical case, it is assumed that Stage 2 is carried out immediately after Stage 1, assumed to take 5 years, is 
completed and Stage 3 is started 40 years after plant closure. 
 
Even with a segregated fund invested in low risk investments, the fund will only be adequate if the following 
conditions are met: 
 

• The plant operates for as long as is assumed when the required contributions were calculated; 
• The estimated cost of decommissioning does not exceed the actual cost; 
• The fund is not lost; 
• Future generations are prepared to delay decommissioning until the current generation assume it 

should be done; and 
• The assumed real rate of return on investment is available throughout the period of delay. 

 
These are extremely powerful assumptions, especially if the total period between plant closure and 
completion of decommissioning is greater than a few decades. 
 
In countries with nationally owned nuclear companies, governments may be reluctant to set up segregated 
funds because essentially, this would be hypothecating public funds. If the company fails, the responsibility 
will fall on the public purse. Thus in France and Britain for the publicly owned company, Magnox Electric (a 
subsidiary of BNFL), but not Sweden, the companies are able to use the provisions in any way they see fit. 

2.2.5 The current situation in member states 
Table 2 shows that, of the existing member states with more than one operating plant, Spain, Finland and 
Sweden have conservatively specified segregated funds that would seem to give good assurance that the 
required funds would be available. The French and German utilities are collecting substantial contributions 
from their consumers which they are essentially free to invest, for example, in purchasing foreign electric 
utilities. 
 
Table 2  Existing decommissioning arrangements in member states 
 

Assumed Segregated Utility access Assumed rate 
Plant life fund  to fund  of return (%) 

Belgium  30  No  Yes  8.6 
Germany 25  No  Yes  5.5 
Spain  -  Yes  No  2.5 
Finland  25  Yes  Limited  0 
France  30  No  Yes  0 
Italy  -  Yes  No  - 
Netherlands -  Part  Part  - 
Sweden  25  Yes  No  4/2.5 
UK BNFL -  No  Yes  3 
UK Brit Energy -  Part  No  3.5 
 
Source: Extracted from, European Commission (2002) ‘Communication from the Commission to the Council and the 
European Parliament: Nuclear safety in the European Union’ COM (2002) 605 final. Annex B 
 
Notes 

1. All three Italian nuclear power plants were closed after a referendum about 15 years ago 
2. There is only one operating nuclear power plant in the Netherlands, Borssele, and this is expected to be closed 

soon., al though its owners are lobbying for its retention 
3. The Swedish authorities assume a 4% real rate of return until 2020 and 2.5% thereafter. 
4. The BNFL plants are between 32-46 years old and are already well beyond their design lives. All 

decommissioning provisions made up to privatization in 1990 were lost then. 
5. The British Energy segregated fund covers only Stages 2 and 3 of decommissioning 

 
The accession countries do not generally have enough money to decommission their plants and the problems 
are especially acute in the Slovak Republic, Lithuania and Bulgaria where plants are being closed early 
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because of their perceived safety shortcomings. The European Commission is offering financial assistance to 
make up this shortfall. In its Communication to the Council and the European Parliament, the Commission 
statesxi: 
 

‘Through PHARE, the Community is the main contributor to the international decommissioning funds 
managed by the European Bank for Reconstruction and Development (EBRD), since in the case of the 
three countries concerned by the early closure of power stations, it is clear that the national funds for 
decommissioning will not have sufficient resources to cope with all the work needed until complete 
dismantling. At its most recent meeting, on 24 and 25 October 2002, the European Council confirmed 
that “in view of Lithuania’s confirmation that Unit 1 of the Ignalina Power Plant will be closed before 
2005 and of its commitment that Unit 2 will be closed by 2009, a programme for supporting activities 
relating to the decommissioning of the INPP will be established”. 
 
Specifically, the Council said that “The commitment appropriations foreseen for this programme will be 
70 million euros for each of the years 2004 to 2006.” Finally, the Council confirmed that “the European 
Union in solidarity with Lithuania confirms its readiness to provide adequate additional Community 
assistance to the decommissioning effort beyond 2006”. The Council also indicated that “to continue the 
pre-accession aid planned under PHARE for the decommissioning of the Bohunice Nuclear Power Plant 
in Slovakia, 20 million euros in commitment appropriations are foreseen for each of the years 2004 to 
2006.” The Council stated that “estimated figures are to be revised as appropriate on the basis of the 
spending profile for the decommissioning activities of the Ignalina and Bohunice decommissioning funds. 
PHARE commitments are above expectations for Ignalina and below expectations for Bohunice.”’ 

2.2.6 The Commission proposals 
The Commission states that the best method to ensure the availability of sufficient funds for 
decommissioning is a segregated fund ‘managed on prudential principles’. However, the Directive does not 
prescribe such funds. It allows for cases where ‘exceptional and duly justified reasons make such a 
separation of funds impossible’. It is not clear what sort of circumstances these might be, but even in those 
cases, as with segregated funds, the Commission will review provisions every three years and take remedial 
action if shortcomings are identified. Where unsegregated funds are allowed, the Commission does not 
specify how it will prevent the companies using their access to these funds to give them an unfair advantage 
over their competitors. 
 
The Commission envisages a three year transitional period to allow companies to meet the requirements. 
This will be a formidable task for companies with several nuclear power plants and no segregated fund. They 
will have to liquidate some of their assets, for example by selling some of their plants or by selling some of 
the shares they own in other companies so that a fund, invested in low-risk assets, can be created. In some 
cases, where existing provisions were based on an assumption that the provisions would earn a higher rate of 
return than is achievable with low-risk investments, there will be a shortfall in the provisions that the 
company will have to make up. 
 
The Commission is entirely silent on the issue of timing for the decommissioning process. Thus, the UK will 
continue to be able to assume that final decommissioning need not be completed until 150 years after plant 
closure, while other countries will plan to complete the job in only a few decades. This will allow UK plant 
owners to set aside far less in terms of provisions than their European competitors (if indeed any provisions 
are required in the UK). UK policy is based on the questionable assumption that the integrity and growth of a 
fund can guaranteed over a period of nearly 200 years from the entering of the plant into service until the 
completion of decommissioning. 

2.2.7 Assessment 
On grounds of principle, it is hard to argue with the proposed new Directive. For the accession countries, the 
promise of assistance in making up the shortfall in their provisions will be a powerful weapon in ensuring 
that reactors the Commission believes are unsafe are closed down. However, there is likely to be strong 
resistance, especially from interests in France, Germany and the UK to the imposition of all its requirements. 
Companies such as EDF, RWE and E.ON have been able to finance much of their global expansion using 
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decommissioning funds and, arguably, have had an unfair advantage compared to rivals in Spain and 
Sweden, which have not had access to such funds. When decommissioning is required, these companies will 
have to liquidate the assets they have bought and hope that they have increased in value by the assumed rate. 
It is regrettable that Directive is entirely silent on the timing of decommissioning operations. While the need 
for segregated funds should prevent the companies that currently have access to the funds from having an 
unfair competitive advantage, the silence on timing could allow companies to unfairly improve their 
competitiveness by ‘discounting away’ the decommissioning liability.  

3 The management of spent nuclear fuel and radioactive waste 
There is a widespread belief that radioactive waste should generally be dealt with by the country creating the 
waste and this is buttressed by various international agreements. These include the Lomé Convention, signed 
in December 1989, which prohibits the export of radioactive waste to 69 countries in Africa, the Caribbean 
and the Pacific region and Directive 92/3/Euratom, which came into force in the European Union in 1994, 
which places further restrictions on the export of radioactive waste. However, transport of spent fuel for 
reprocessing is not covered by these agreementsxii. Despite this consensus, few countries have well 
developed facilities or even plans for facilities to deal with the waste their nuclear power programmes are 
generating. 
 
In Europe, nuclear waste is conventionally split into three categories: high-level, intermediate-level and low-
level waste according to the level of radioactivityxiii. Low-level waste generates low levels of radiation and 
has a short enough half life that within a few decades, the material will generally be essentially harmless. 
Intermediate-level waste can be subdivided into material that has a short half life and material that has a long 
half-life, with the latter category requiring more careful treatment. High level-waste is essentially spent fuel 
or the products of reprocessing spent fuel. It will be extremely dangerous for hundreds of thousands of years 
into the future and needs to be particularly carefully handled. It generates significant amounts of heat and 
this complicates the design of repositories. 
 
Policy on all categories of waste in the EU is problematic. Low-level waste disposal has been practiced for 
more than half a century but only five countries (Finland, France, Spain, Sweden and the UK) in the Union 
have operational sites and some of these are now old and running short of capacity. Decommissioning 
nuclear power plants generates large quantities of low-level waste. 
 
No sites exist for long-lived intermediate and high-level waste and few countries have policies aimed at 
developing facilities. This waste is being stored in temporary surface stores, where it presents a potential 
hazard. For example, spent nuclear fuel is stored, often at reactor sites and represents a criticality risk. Much 
intermediate level waste is packaged awaiting disposal in a final repository and, because of delays in siting 
repositories, much of this material will have to be repackaged so it can be safely stored at the surface until a 
disposal facility is ready. 
 
In the accession countries, the situation with waste disposal facilities is no better. The barriers are as much 
political as technical and for opponents of nuclear power, allowing the siting of a waste disposal facility 
while nuclear power is still an option for new power plants would be seen as helping to maintain that option. 
 
The second Directive concentrates on high-level waste and sets out a time-table for member states to build 
high-level repositories. The timetable requires that national disposal sites for high-level be identified by 2008 
and be operational by 2018, while low and intermediate level sites have to be operational by 2013. 
 
It is assumed in the Directive that the appropriate method of dealing with high-level waste is to package it 
very securely and dispose of it in an engineered deep repository with very stable geology and minimal 
ground water flow. The aim of this strategy is to isolate the material from the environment until the 
radioactivity has decayed to make the material safe. In short, the multiple barriers must be designed so that 
the last barrier to fail will last long enough for the material to become harmless. There are irresolvable 
arguments whether it is appropriate to place material in non-accessible sites, because if anything does go 
wrong, there will be no way to access the material and make it safe. The alternative is to place the material in 
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monitored retrievable stores so that if things do go wrong, they can readily be rectified. The problem is that a 
retrievable store is open to misuse (for a million years or more) by those wishing to use the material for 
unacceptable purposes. 
 
The desire to make member states face up to their waste disposal responsibilities is commendable, but this 
timetable may not allow technical and political issues to be fully resolved. Experience in the UK trying to 
site a deep repository for intermediate- and long-lived low-level-waste illustrates the time-scales required. In 
1985, a number of potential sites in the UK were identified. This provoked strong local opposition and in 
1987, just prior to a general election, all five sites were abandoned and an offshore site accessed from the 
Sellafield waste disposal site was chosen. This was then investigated further on technical grounds. In 1992, a 
Public Inquiry was opened to assess the site and, in 1997, the report of the Inquiry rejected the site as 
unsuitable. Had the Public Inquiry verdict been positive, a test facility (rock characterisation facility) would 
have been built to assess the geology of the site. This might have taken about five years to build and would 
have required about five years’ operation to prove the site. Had this been successful, a further five years 
would have been required to construct the disposal facility. So, even if all steps had been successful, the 
whole process from decision to find a site to opening of the site would have taken 20-25 years. The criteria 
for selecting a site for a high-level waste disposal site would be even more stringent and lengthy. Such sites 
must not only be technically proven, they must have political legitimacy and this will require due process. 
The Commission time-table therefore does not seem to allow time for proper technical and political 
processes to be gone through. 

4 Conclusions 
On the face of it, the need for the Directives is clear: strong independent national safety regulatory bodies are 
clearly essential; ensuring the availability of funds to allow decommissioning is an important responsibility; 
and there is blatantly not sufficient political will behind national efforts to site facilities to deal with 
radioactive waste. The decommissioning proposals are bound to be resisted strongly by those, especially 
companies in France, Germany and the UK that have benefited from access to the provisions, or in the UK 
case, not having to make full provisions. The absence of any guidance on the time-scale for 
decommissioning is regrettable and the issues and morality of allowing retired nuclear power plants to be left 
in place for more than a century forward need to be debated. The other main reservation concerns the waste 
disposal proposals. The timetable suggested by the Commission does not seem adequate to allow full 
technical and political processes to be carried through. 
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5 Appendix 1 UK history of nuclear decommissioning provisions 
Prior to privatisation in 1990, Britain’s nuclear power plants were owned by nationalised generation companies. In 
England & Wales, this was the Central Electricity Generating Board (CEGB) and in Scotland, it was the South of 
Scotland Electricity Board (SSEB). Both companies collected provisions from consumers for decommissioning for 
more than a decade. At time of privatisation, these provisions were valued at about £2bn. However, the funds were 
unsegregated and existed, essentially, as the assets of the companies, i.e., their power stations, transmission wires etc. 
The companies were sold for only about a third of their asset value, so essentially, two thirds of the value of the 
provisions was lost in the privatisation process. However, the nuclear power plants could not be sold and were retained 
in a single nationally-owned company, Nuclear Electric, which inherited the English & Wales and the Scottish plants. 
The government retained all the proceeds of electricity privatisation and no decommissioning provisions were passed on 
to Nuclear Electric. Thus, the remaining nominal value of the rest of the provisions was lost. This history graphically 
illustrates the risk of not segregating funds and of not investing them in very low risk investments that are unlikely to 
lose their value. 
 
After privatisation, consumers paid an additional levy (the Fossil Fuel Levy or FFL) on their electricity bills, amounting 
to about 10% of their electricity bill, yielding about £1bn per year for the nuclear sector. This was necessary because the 
nuclear plants could not cover their operating costs, let alone the cost of decommissioning the plants and disposing of 
the waste they generated. There was confusion about how this money was to be used. A government minister told 
Parliament it was to pay for the ‘decommissioning of old, unsafe power stations’ and this was probably the most 
common public perception. In fact, the FFL was entirely unsegregated income and could be, and was, used as cash 
flow. In practice, much of it went to pay for the construction of the Sizewell B nuclear power plant, a plant that cost 
about £3bn to build. Some went to pay for waste disposal, while some simply covered operating losses of the company. 
By 1996, about £3bn remained unspent and at this time, the government decided to privatise the newer nuclear plants, 
because they now appeared able to cover their operating costs well enough to be profitable. 
 
The privatised company, British Energy, including Sizewell B and seven other similar sized plants was sold for about 
half the cost of building Sizewell B so, essentially, the FFL spent on Sizewell B was lost. British Energy was required 
to set up a segregated fund to pay for decommissioning, but for reasons that were not made explicit, the fund did not 
have to pay for Stage 1 of the decommissioning process. This is a relatively straightforward operation, but because it 
takes place immediately after plant closure, unlike the other stages, all the money needed to pay for it must be available 
then. Stage 1 was to be paid for from cash flow. The most likely explanation for this decision is that by relieving the 
company of the need to pay for Stage 1 beforehand, their operating costs would be reduced and the value of the 
company (and hence privatisation proceeds) would be increased. A small part of the unspent proceeds of the FFL, about 
£250m was given to the segregated fund and that money, along with provisions made since then, exists in a fund to pay 
for decommissioning. However, in 2002, British Energy went bankrupt and although in February 2003, attempts were 
still being made to save the company, it seems highly unlikely that a new company will emerge capable of generating 
enough cash-flow to pay for Stage 1 of all eight stations it owns. The terms of a rescue plan for the company announced 
in February 16 2003, that would allow it to continue to trade, were not clear, but it was reported that the government 
would take on the role of funding the decommissioning of British Energy’s plants. In short, the ‘unfunded’ approach 
was being adopted and future tax-payers would have to pay for decommissioning. 
 
In 1996, the older nuclear power plants were still not saleable and were given to a new government-owned company, 
Magnox Electric, along with most of the rest of the unspent proceeds of the FFL (about £2bn). Under British 
government Treasury rules, government owned companies are not allowed to set up segregated (‘hypothecated’) funds. 
This is to allow the government maximum flexibility to use public funds in the most profitable way. In 1998, Magnox 
Electric was absorbed into the government-owned nuclear fuel and nuclear waste company, British Nuclear Fuels 
Limited (BNFL). It did make an internal separation of the funds and contributed to them, but they were not segregated 
and if the company faced costs of any sort it could not otherwise meet, these funds would be used. In 2002, it became 
clear that BNFL’s liabilities far exceeded its assets and the company became bankrupt. It is being kept in business by 
government guarantees, but the government has stated that no government money will be made available until all the 
company resources, including the decommissioning provisions have been used up. So the decommissioning provisions 
will be used to pay liabilities of all types as they arise and they will not be available to pay for decommissioning. 
 
So after the public has contributed for nearly 30 years to fund decommissioning, only a tiny fraction of the money 
contributed by British electricity consumers will be available for decommissioning nuclear power plants. This history 
illustrates the risks of not segregating funds and of investing the provisions in risky projects. 



PSIRU  University of Greenwich  www.psiru.org 

29 April 2002  Page 13 of 15 

6 Appendix 2  Ethical Issues in Disposal of Radioactive Wastes 
The radioactive waste management community has over the last couple of decades devoted a lot of attention to the 
ethical issues underlying concepts for safe handling and disposal of long-lived wastes. In the early years of radioactive 
waste disposal studies, the waste problem was primarily regarded as a technical and economic challenge related to the 
safety of people, without much explicit recognition of political, social or ethical aspects. US National Academy 
guidelines in 1955 included the principle that "Safety is a primary concern, taking precedence over cost". In the 1980s, 
explicit attention was paid to ethical issues during development of objectives and principles for radioactive waste 
management by the OECD's Nuclear Energy Agency (NEA) and the UN's International Atomic Energy Agency 
(IAEA). The IAEA work on ethical aspects of waste disposal led to the 1995 Principles of Radioactive Waste 
Management, which include; protection of health beyond national borders, protection of the health of future 
generations, and avoiding burdens on future generations. These principles formed a basis for the IAEA Joint 
Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management, which came 
into force in June 2001. 

Another important international document is the Collective Opinion on the Environmental and Ethical Basis of 
Geological Disposal produced by the NEA, IAEA and EEC in 1995. This records the consensus view that the concept 
of geological waste disposal rests on a firm ethical basis and develops a set of guiding ethical principles that are broadly 
similar to those stated by the IAEA, although two issues are more strongly emphasised. The first is that "....a waste 
management strategy should not be based on a presumption of a stable societal structure for the indefinite future, nor of 
technological advance". This leads to rejection of indefinite storage strategies, requiring continuing input of resources, 
in favour of geological disposal concepts offering permanent protection. The second is the wish to ".....not unduly 
restrict the freedom of choice of future generations". An incremental process, involving development of deep 
repositories in a stepwise fashion over decades, meets this requirement - in particular when disposal facilities are 
demonstrated to be passively safe following repository closure, but also allow waste retrieval, if desired. 

There have also been numerous meetings and position papers on ethical issues at a national level in countries such as 
Sweden, Canada, Switzerland and the USA. 

The fundamental ethics underlying all the principles discussed above are fairness or equity for current and future 
generations – respectively intragenerational and intergenerational equity. 

Intragenerational Equity 

Intragenerational equity means that it is important for current generations to ensure that our finite resources are spent 
sensibly on solving environmental problems, taking into account the relative scale of the potential impacts and the 
distribution of risks and benefits. 

Regulating health risks to current populations: Regulatory criteria for radioactive wastes need to be set relative to other 
activities which are potentially hazardous to the public. In practice, few countries have a uniform regulatory framework 
which could encourage this and even here, there is no real pressure to use uniform risk criteria. The 'nuclear dread' 
factor associated with radioactivity tends to lead to especially onerous regulations in the nuclear area, including waste 
management, without justifying these by showing a corresponding benefit. 

Spatial distribution of burdens and benefits: At a national and an international level, the issue of distribution of burdens 
and benefits is a key issue in the siting of waste repositories. Today, it is a widely accepted practice that a host 
community should be compensated for its willingness to accept any common facility which is for the good of a wider 
population. Specific national negotiations on such issues have taken place in numerous countries. For an international 
repository, the issue of equitable distribution of the benefits between host and partner countries is of even greater 
importance. The benefits offered in both cases are regarded as fair compensation for offering a valuable environmental 
service, and not as bribes or risk premiums. 

There are, of course, strong ethical reasons for not exporting hazardous wastes of any kind to a country which does not 
have the appropriate technological and societal structures to ensure that these wastes are properly handled. The 
arguments against waste transfers in the case of willing and capable host nations being prepared to accept waste imports 
are often less a matter of ethical principle and more of political expediency. 

 

Public Involvement: Intragenerational equity requires that the public be given open access to information, that their 
concerns are appropriately weighed and that they can participate in the relevant decision making processes. In virtually 
all countries today, information on waste management is freely available. This position has been reached despite the 
initial tendency to secrecy bred in nuclear weapons programs and taken over into commercial power activities. 
Increasingly, there is a trend towards engaging the public in the debate and in the decision processes. A caveat, often 
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forgotten, is that the public cannot be expected to master all of the technical issues involved, so implementers and 
regulators have a direct responsibility to make clear the scientific issues on which there is a broad consensus. 

Polluter Pays Principle. The principle that polluters should not be subsidised is widely accepted and influences 
environmental legislation in almost all countries. Difficulties can arise in assessing the costs, in particular of pollution 
that is diluted and dispersed (e.g. CO2 emissions). Nuclear power and geological disposal are more straightforward and, 
as described, mechanisms to ensure that costs are covered are in place in most countries. 

Intergenerational Equity 

Intergenerational equity involves ensuring fairness across generations and is directly related to the topical subject of 
sustainability. The basic tenets are that we do not pass on burdens unnecessarily and that we leave future generations 
with the same freedoms and choices that we have. Geological disposal is recognised as being the only sustainable 
solution to managing long-lived wastes, because it does not pass on problems to future generations who may have 
neither the resources nor the capability to handle them. This argument applies in any country and to any size of 
program. 

Risks to future generations: The IAEA Principles maintain that future generations should not be exposed to higher 
risks than current generations. This would lead to dose or risk criteria for future exposures being set equivalent to those 
for operating facilities. In practice, the argument is made (e.g. in Switzerland) that, since the current generation is the 
beneficiary of nuclear power, future doses should be less. 

Burdens and benefits for future generations: The potential burdens on future generations do not only involve 
radiation risks. The most obvious other risk is financial, discussed below. In any ethical discussion on future impacts of 
waste disposal, one should also address the benefits which can result, notably the potential benefits of technology 
advances and increased energy availability. 

For nuclear power, additional arguments are conservation of fossil reserves and reduction of greenhouse gases. Disposal 
of unwanted materials from disarmament also raises an important ethical argument in favour of international 
repositories. A responsible, secure host nation which accepted the responsibility of the guardianship of fissile materials, 
which might otherwise cause mass destruction anywhere in the world, would occupy high moral ground. 

Financial risks to future generations: Implementing repositories will be expensive and postponing this task for long 
times means that these costs will fall on future generations. For this reason, serious waste management programs set 
aside funds to cover these future liabilities. The pioneering example is Sweden, where a fund fully segregated from the 
utilities and from Government was established early. Many other countries now have funds, although these are 
sometimes open to appropriation by Governments for other uses, as in the USA, or are left within the utilities, as was 
the case in Switzerland until recently. 

Maximising freedom of choice: This can obviously cause conflict with the principle of minimising potential burdens, 
but compromise is possible. Implementers are trying to develop repositories which provide future safety whilst also 
retaining options for change. Retrievability of wastes has become a major topic. Achieving the correct balance between 
maximising freedom to change direction and minimising future burdens is very sensitive. 

Precautionary Principle: This calls upon society to take prudent preventative actions to deal with risks with 
potentially very serious consequences, even if there are doubts and scientific controversy surrounding the evidence. For 
radioactive waste disposal, it can be argued that any future impacts will be localised and not of a catastrophic nature so 
that the precautionary principle has limited relevance. 

Abridged from ARIUS Newsletter #3, January 2003, article by Charles McCombie & Neil Chapman. It 
appeared in the World Nuclear Association Newsletter of Jan-Feb. 2003  

 

                                                      
Notes 
 
i European Commission (2003) ‘Proposal for a Council (Euratom) Directive: Setting out basic obligations and general 
principles on the safety of nuclear installations’ COM (2003) 32 final 
ii European Commission (2003) ‘Proposal for a Council (Euratom) Directive: On the management of spent nuclear fuel 
and radioactive waste’ COM (2003) 32 final 
iii European Commission (2002) ‘Communication from the Commission to the Council and the European Parliament: 
Nuclear safety in the European Union’ COM (2002) 605 final 
iv European Commission Press Room (2003) ‘Nuclear energy: the Commission proposes a Community approach to the 
safety of facilities and waste’ IP/03/132 
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v European Commission Directorate-General for Energy and Transport ‘Towards a Community approach to nuclear 
safety’ Synthesis note. 
vi See http://www.iaea.org/worldatom/About/Policy/GC/GC41/Documents/convention#convention and 
http://www.iaea.org/worldatom/About/Policy/GC/GC41/Documents/resolution#resolution. 
vii Hans Blix ‘Statement by Director General Hans Blix at the opening of the seminar on international co-operation on 
nuclear waste management in the Russian Federation’, IAEA, Vienna, 15 May, 1995. 
viii C McCombie & N Chapman (2003) ‘Ethical issues in the disposal of nuclear waste’ World Nuclear Association 
Newsletter, January-February 2003. 
ix The Krsko nuclear power plant was built before the break-up of Yugoslavia. It is sited in Slovenia but is jointly 
owned by Slovenia and Croatia. There has been a dispute between the countries since 1998 when Slovenia stopped 
supplying electricity from the Krsko to Croatia and Slovenia is now trying to take over the plant. 
x The Commission expresses the estimated cost as a percentage of the construction cost. This is a common practice but 
is not helpful. The construction cost of nuclear power plants varies widely, often by a factor of three or more for 
apparently similar plant. There seems no reason why this variability should be mirrored in the decommissioning cost. A 
more useful approach would be to use actual cost estimates based on an assessment of the work required. 
xi European Commission (2002) ‘Communication from the Commission to the Council and the European Parliament: 
Nuclear safety in the European Union’ COM (2002) 605 final, pp 18-19. 
xii See http://www.rwm-eu.org/en/index.asp for a description of the international agreements that the European Union is 
signed up to. 
xiii In North America, waste is categorised as low- or high-level. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CB/11 April PUT/agda it 72/ it 72 proposed European Union Directives on Nuclear safety with ethical 


	Introduction
	The principles of radioactive waste management
	The rationale for the proposals

	The safety of nuclear installations
	The common safety framework
	Financial resources for decommissioning
	The need for the Directive requirements
	The principles
	Funding options
	The practicalities
	The current situation in member states
	The Commission proposals
	Assessment


	The management of spent nuclear fuel and radioactive waste
	Conclusions
	Appendix 1UK history of nuclear decommissioning provisions
	Appendix 2Ethical Issues in Disposal of Radioactive Wastes

